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No. 8.—On the Mammals and Winter Birds of Fast Florida,
with an Eramination of cerlain assumed Specific Characters
in Birds, and a Sketeh of the Bird-Faune of Lastern North
America. By J. A. ALLEX.

INTRODUCTION.

Tue present paper embraces five more or less distinet parts. The
first consistzs of introductory remarks respecting the {opographical,
climatic, and faunal features of that part of the peninsula of Florida
usually known as East FFlorida. The second is an annotated list of
the mammals of this region. The third 1s devoted to a consideration
of individual, seasonal, age and geographical variation among birds,
with reference to certain characters commonly assumed to be specific.
The fourth contains a list of the winter birds of East Florida, with
ficld and revisionary notes. The fifth is given to an examination of
the geographical distribution of the birds and mammals (more particu-
larly of the birds) of Eastern North America, in which is considered
the number of the natural faunm of this region, their distinctive fea-
tures and their boundaries.

The enumeration of the mammals and birds, forming Parts 1T and
1V, iz based partly on my own observations and” partly on notes
kindly furnished me by Messrs, C. J. Maynard and G. A. Boardman.
These observations may be considered as equivalent collectively to the
labors of a single observer constantly in the field for at least four or
five winters,

My own observations were made during a three months’ exploration
of the country bordering the St. John's River, between Jacksonville
and Enterprise, in the winter of 1868 and 1869, under the auspices of
the Museum of Comparative Zoilogy, The greater part of January
was passed at Jacksonville, where T also spent the last week of March.
Five weeks were alzo passed in the vicinity of Enterprise, and the bal-
ance of the time at various intermediate points.

Mr. Maynard’s explorations were made during the same winter,
mainly in portions of the country unvisited by myself, a large part
of his collection coming from the Upper St. John's and Indian Rivers,
He also spent several weeks at Dummitt’s, twenty miles south of
New Smyrna. During most of December and January he collected
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in the vicinity of Jacksonville, at which point one of his assistants,
Mr. Charles Thurston, remained during April and a portion of May,
collecting, among other things, the later arriving birds. Nearly all the
birds and mammals colleeted by these gentlemen, and by Mr. J. F. Le-
Baron, a third member of Mr. Maynard’s party, have been added to
the colleetion of the Museum of Comparative Zolory, and are accom-
panied by measurements carefully taken before skinning.

Mr. Doardman’s observations were continued through three suec-
cessive winters, during which he spent con-iderable time at the follow-
ing points: St. Augustine and Fernandina on the coast, Jacksonville,
Green-Cove-Springs and Eaterprise on the St. John’s River,  Al-
though the numerous specimens he collected at these and intermediate
points were presented by him to the Smithsonian Institution, I am
indebted to him for an annotated manuscript list of the species he met
with, I am also indebted to the Rev. Thomas Marey, who accompa-
nied me on my Florida trip, for valuable assistance in collecting, and to
Mr. J. E. Brundage for similar aid.

Having made use of the reports of previous visitors on the faunax of
this recion, the following lists are believed to embrace all the species
of mammals thus far known from LEast Florida, and all the birds regu-
larly present in winter, of nearly all of which I have examined speci-
mens from Flovida. A few other birds not included in my list doubt-
less oceasionally visit this region from the North, aud others may lin-
ger here which usually pass the winter further south. In order to
increase the value of the bird list as a faunal record, those species
known to be resident throughout the year have been indicated by
an asterisk (¥), and those known only as winter visitors by an obelisk
(). The date of the first appearance of the strietly spring visitors is
alzo noted, so far as such arrivals were observed.

The specimens on which the investizations detailed in Part IIT are
based, as well as the revisionary notes of Parts 11 and 1V, are mainly
those of the Museum of Comparative Zoology, which embrace, among
others, nearly a thousand specimens of birds from Florida*

The topics discussed in Part III, namely, individoual and climatie
variation, necessarily involve the question of the nature of species,
as well as the validity of various diagnostic characters, Many details

* | have al=o made use of measurements, taken by Mr. Wm. Brewster and Mr. C. J.
Maynard, of hundreds of specimens not in the collection of the Museum.
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in reference to these variations are given in this part, but a large pro-
portion are recorded in the general and revisionary notes of Part IV,
The eonclusions arvived at, it may be here premised, are mainly the fol-
lowing: (1.) That the majority of nominal specics originate in two
principal sources of error ; namely, («) an imperfect knowledge of the
extent and character of individual variation, and (4) of geographieal
variation. (2.) That this imperfect knowledge is mainly due to the
neelect of zoologists to study with suflicient care the' common species
of their respective countries, whenee has arisen a faulty method ol in-
vestigation and erroneous ideas respecting species and specifie charac-
ters.  (3.) Instead of the method at present pursued by a large school of
deseriptive naturalists — the analytie, or the search for differences —
being the proper one, that synthesis should be duly combined with analy-
sis, and that general principles should be sought as well as new forms,
or so-called “new species ™ and “new genera.”  (4.) It is claimed that
nothing is to be gained by giving binomial names to climatic or other
forms, in cazes where, however considerable the diferences between them
may be, a complete transition from the one to the other can be traced
in specimens from intermediate localities, notwithstanding the plea
sometimes urged that their use affords  convenient handles to facts.”
In accordance with such views a partial revision of the species of
certain groups is incidentally attempted in Part IV, more especially
of the feteride, the raptorial birds, and the genera Parus, Turdus, Pas-

serculus, ete.
Part T.

The Topograplical, Climatie, and Faunal Characteristics of East
Florida.

No part of the Florida Peninsula, as is well known, is much ele-
vated above the level of the sea, the greater portion being extremely
low and ]:ll'{_ﬁ_‘u areas swampy. The surface is slightly undulating, but
the higher ridges rarely attain a height of more than fifty or seventy-
five feet, and the highest eminence is less than two hundred. A larce
part of Northern Florida, including what is usually termed East and
West Florida, is covered with open pine forests, constituting the so-

ealled “ pine barrens.”  These barrens frequently rise into dry knolls,
but they likewise embrace considerable tracts that are so low as to be

more or less submerged during a portion of the year, especially in wet
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seasons; they are also interspersed with cypress swamps of varying
extent.  Such swamps usually border the St. John's on its upper
course, sometimes extending back from the river for several miles,
Other portions of the low grounds support a mixed forest of live-ouk,
water-oak, elm, bitter-nut hickory, maple, laurel, sweet gum, ete., with
a more or less dense undergrowth, such forestz forming the =o-called
“ hummocks.”  Some portions of these forests are swampy ; others are
dry, and slightly clevated.  The saw and dwarf palmettos (Subal serru-
lata R. & S. and S, Adansonii Guerns.) frequently render the former
diflicult to penetrate, and extensive groves of the cabbage palm ( Cha-
marops palmetto Michx. ;5 Subal palinetto R. & S.) here and there oc-
cupy the banks of the streams. At intervals in the pine barrens exten-
sive thickets of low trees and thickly growing shrubs are met with,
which are exceedingly diflicult to enter, and are appropriately termed
“serubs”  IZach of these kinds of country, as would be naturally ex-
pected, forms the favorite haunt of’ certain species of birds and mam-
mals, the grassy or open pineries being frequented by some that
rarely visit the swamps and hummocks, and the latter by others that
rarely visit the open pineries, The extensive savannas which oceur
along the upper portion of the St. Jolin's River and elsewhere form the
favorite haunts of numerous wading birds; and the numerous lakes are
congenial to the swimming birds.

East Florida hence diflers but little in itz general character from the
lower portions of Georgia and the low lands of the coast of South Carolina.
The trees, especially of the hummocks and swampy forests, are usually
covered with the pendant Tillandsic wsnoides, or * Spanizh moss,” and
the abundance of epiphytic orchids and other plants, as well as the palms,
clearly indicates the subtropieal and peculiar character of the climate,

from

From the great extent in latitude of the Florida peninsula
25° to 31° or about four hundred miles — considerable differences
necessarily exist between the fauna and flora of the northern and south-
ern portions.  Although the change in these features from the north
southward iz more or less gradoal, it scems to be appreciably greater
near Lake George than elsewliere. At thiz point =0 well-marked a
change oceurs in the veoetation as to attract the attention of unscien-
tific observers, and a corresponding change in the fauna is readily
traced. Above Lake Georze the general aspeet of both the flora and

fauna is decidedly more southern than it is below the lake., The
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boundary between the Floridian and Louisianian faun® and florm, it
would hence seem, may be properly recarded as passing near this
point, the portion of the State to the southward being alone properly
Floridian, the porthern resembling more the Louisianian type.*

As already observed, Florida, from its excessively marshy charac-
ter, is pre-eminently suited to the wants of the grallatorial birds. Im-
mense numbers of the heron tribe hence make it their permanent
home, while it is the favorite winter resort of numerous species of Gral-
le that pass the breeding season far to the northward. Ibizes and
egretts abound in its swamps and savannas, forming at all times, by
their numbers and showy plumage, a charaeteristic feature of the fauna.
In winter the abundance of snipe and other species of Gralle and
ducks render it at that season a sportsman’s paradise. Florida hence
attracts great numbers of sportsmen in winter, through whose reckless
and often wanton waste of life the water-fowl, especially of late years,
are annually decimated.

The summer bird fauna of Florida is probably not better represented
in species than that of the temperate parts of the continent generally ;
but this State being the winter resort of numerous species of spar-
rows and warblers, and of those smaller land birds generally that pass
the summer in much higher latitudes, its winter bird fauna, as compared
with that of the Northern States, is extremely rich. In New England
the number of species of birds that can be regarded as “ common ” in
winter does not exceed fifteen,T but in Florida at that season at least
five times that number can be so regarded. This, however, accords
with a general law of distribution in respect to the relative number of
species found at different points in latitude from the arctie zone south-
ward, the number inereasing in proportion to the decrease of the lati-
tude, or with the increase of the mean temperature. In winter, through
the southward migration of many species, the minimum number of
species which in summer is characteristic of the arctic zone is earried
down nearly to the Northern States, there beinz a marked decrease
from summer to winter as far south as the warm temperate or sub-
tropic belt ; within the tropics, on the contrary, the number of species
is far greater in winter than in summer, through the temporary influx
of species from colder regions.

* For a further definition of the Floridian bird fauna, as distinguished from the Louis-

ianian, see beyond, Part V.
t See American Naturalist, Vol. I, p. 47, March, 1867.
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In consequence ot the subtropical character of the climate of Florida
certain peculiarities occur in respeet to the development of vegetation at
the vernal period, and in the time of breeding of the resident birds, that
seem in this connection worthy of record. The mildness of the winter
climate is such that the verdure of the forests is to a greater or less
degree perennial, severe frosts being of rare occurrence. Some of
the early flowering trees, such as the maples, ashes, and elms, begin to
bloom and to gradually unfold their leaves early in January. Although
the forest trees in general put forth their leaves in February, and a few
have acquired their full summer dress by the 1st of March, their de-
velopment is slow and irregular. I observed peach-trees in flower at
the same locality (Jacksonville) in January and in April ; and the flow-
ering period of some of the forest trees is nearly as protracted. The
development of vegetation is hence as great during a single week in
May, in New England, as during any four weeks in February and
March, in Florida.

A similar irregularity is observed in respect to the pairing and breed-
ing of the resident birds. Some of the rapacious species, as the fish-
hawk and the white-headed eagle, commence incubation in January, and,
as I have been informed, oceasionally in December; other members of
the same species delay breeding till February or March. The great
blue heron and the egretts nest in February, as do also the courlans,
several of the hawks, the sandhill erane, the wood-duck and the blue-
bird ; the mocking-bird and other resident song-birds, in March and
April.

In the Northern States the vivacity of the birds during the pairing
season is as much greater than it is in Florida as is the rapidity of the
development in vegetation. In spring at the North the woods, the
fields, and the hedgerows are ever vocal with bird music ; but in Flor-
ida no such outburst of song marks the arrival of the vernal season.
The brown thrush, the blue-bird, the cat-bird, the towhee, and the
various kinds of sparrows that are common in the breeding season to
both New England and Florida, seem to lose at the latter locality the
vivaeity which charaecterizes them at the North, their attempts at song
being listless and feeble. The songs of some are also much abbre-
viated, and so different from what they are at the North as to be some-
times scarcely recognizable as proceeding from the same species.
Tven the mocking-bird sings far less than in the Middle States, and
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with much less power. Such at least is the general fact as indicated
by my own limited experience in Florida, which accords, I find, with
that of various other observers.

In recounting the faunal peculiarities of Ilorida it is necessary to
allude further to a few facts that will be more fully presented in the
following chapters, namely, the differences which distinguish the Florida
representatives of species that have a wide distribution to the northward
from the northern ones. It has for some time been well known that a
difference in size in birds and mammals usually accompanies differences
of locality in respect to latitude and elevation. Other differences, how-
ever, are found to accompany these with considerable uniformity ; namely,
a relative increase in the length or general size of the bill, and an in-
crease in the intensity of the general color of the plumage.® Florida
birds, in short, usually differ considerably in these respects from their
New Engiland cospecific representatives; so much so, indeed, that in
many cases the majority of ornithologists would probably regard the
two forms as distinet species, though few of them have as yet been
specifically separated.

Hence not only do birds of the same species living at distant points
differ considerably in size, color, and other features, but also in their
habitz, notes, and songz.  With the decrease in size to the southward
there seems to be a corresponding decrease in vivacity, — a fact which
accords with the general law of the distribution of the hirher forms of
life in the temperate latitndes. Although a few structurally high types
are, from certain peculiarities of their conformation, necessarily tropical,
the highest races of men, whether considered physically, intellectually,
or morally, are inhabitants of a medium climate, and gradually decline
in rank both to the northward and southward from this favored re-
gion, animal and vegetable life reaching, as a whole, its highest
manifestation in the temperate latitudes. The excessive variety of
forms within the tropies mainly results from the addition of those
of comparatively low or medium grades, only a few of the exclusively
tropical forms being of absolutely high rank. Generally, too, the forms
to be properly regarded as temperate are represented in the tropics by
only their lower members, while, conversely, many of the higher types
of the tropics are really cosmopolitan.

* See Annual Report of the Mus. Comp. Zodl., 1869, p. 16.
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Part 1L

List of the Mammals of East Florida, with Annotations.

FELID .

1. Felis concolor Liné PasTHER.

Not very unfrequent in the more unsettled parts of the State. I
saw several hunter’s skins of it at Jacksonville, said to have been taken
up the river.

2. Lynx rufus Rafinesque. Bay Lyxx.

Abundant. Especially numerous on the Upper St. John’s and In-
dian Rivers, according to Mr. Maynard and others.

CANIDZA.
3. Canis lupus Limné. Grar Worr.
Canis lupus Lixxi, Syst. Nat,, I, 58, 1767. — ArLex, Bull. Mus. Comp. Zool.,
I, 154, October, 1869
Ctuu':i‘:".lquﬁ, occidentalis Ricu., Fauna Bor. Amer., I, 60, 1829.
Canis eccidentalis et var. Bairp, Mam. N. Amer., 104, 111, 113, 1857.

Not numerous. They were described to me as being very dark col-
ored, or black.* This account tends to confirm the statement of Au-
dubon and Bachman in respect to this point.t  After citing the
comparative frequency of this form of the common wolf in Kentucky,
and in several of the Southern Atlautic and Gulf States, as compared
with its occurrence in regions more to the northward and westward,
they observe: @ The varieties with more or less of black continue to
increase, as we proceed farther to the south; and in Florida the pre-

vailing color of the wolves is black.” §

4. Vulpes virginianus Rickardson. Gray Fox.

Canis virginianus Erxr., Syst. Reg. Anim., 567,1777. — “ ScUREBER, Siiugeth.,
III, 361, pl. xcii, 1778."

Canis cinereo-argentatus Erxr., Syst. Reg. Anim., 567, 1778, —“ SCHREBER,
Siugeth., 360, pl. xcii.,” — Gopymax, Am. Nat. Hist., I, 280, 1826,

Canis griseus Bopp., Elenchus Anim., I, 77, 1784,

* Since writine the above, I have reeeived a letter from My, G. A, Toardman, of Mill-
town, Me., in which he also refers to the dark color of the Florida wolves.

T Quad. N. Amer., Vol. IT, p. 130.

} Respecting the distribution of the differont color races of the eommon wolf in North
America, see my paper on the Mammals of Massachusetts, Bulletin Mus. Comp. Zodl.,
Vol. I, p. 156, 1869.
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Canis ( Vulpes) virginianus Ricu., Faun. Bor. Am., I, 96, 1829.

Vulpes wirginianus Deray, New York Fauna, I, 45, pl. vii, fig. 2, 1842, —
Atrp. & Baca., Quad. N. Am,, I, 162, pl. xxi, 1849,

Vulpes ( Urocyon) virginianus Bairp, Mam. N. Am., 138, 1857.

Common.
MUSTELIDA.

5 Putorius lutreolus Cuvier., Mixg,

Musteln utreola Laxx,, Syst. Nat., 66, 1766.
Putorius futreofus Cuv., Rég. Anim., I, 148, 1817, — Arrex, Bull. Mes. Comp.

Zoil., I, 175, October, 1869.
Putorius vison Garrer, Zool. Journ., V, 202, 1830.
Putorius nigrescens Avp. & Bacn., Quad. N. Am,, III, 104, pl. exxiv, 1853,
I did not meet with it. It is well

¢ Not common.” — Beardman.
Audubon and

known to be common, however, in the adjoining States.
Bachman speak of it as being very numerous in the rice-fields of South

Carolina
6. Lutra canadensis Subine. OTTER.

Abundant. Its fur, however, is of little value, compared with that

of northern specimens, and the animal is hence not much hunted.

7. Mephitis mephitica Baird. Coaox SKUNE.

Viverra mephitica Saaw, Mus. Lever., 172, 1792, — Isip., Gen. Zodl., I, 390,
1809,

Mephitis chinga T1EDEM., Zoil., 362, 1808,

Mustela ( Mephitis) americana DEsy., Mamm., T, 186, 1820.

Mustela varians Gray, Charlesw. Mag. Nat. Hist., I, 581, 1837,

“ Mustela mesomelas Lacur., Darst. Siugeth., I, fig. 2.” — Georr. St1. Hir., Voy.
de la Venus, Zool,, I, 133, 1855. — Max. zuv Wiep, Archiv fiir Naturgesch.,
XXVII, 218, 1861. — Bairp, Mam. N. Am., 199, 1857,

Mephitis macrowra Avp, & Bacu., Quad. N. Am., IIT, 11, 1853.

Mephitis mephitica Bairp, Mam. N. Amer., 195, 1857. — ArLew, Bull. Mus.
Com, Zool., I, 178, October, 1869,

Mephatis occidentalis Bairp, Mam. N. Amer., 194, 1857.

Common on the Lower St. John's, but, according to Mr. Maynard,

quite unknown on the Indian River,

8. Mephitis bicolor Fray. Tarrie StrIPED SKUNK.
Mephatis bicolor Gravy, Charlesw. Mag. Nat. Hist., I, 581, 1837. — Bairp,

Mam. N. Amer., 196, 1857,
Mephitis zorilla Licur., Abhand. Akad. Wiss. Berlin, for 1836, 281, 1838. —
Avp. & Bacu., Quad. N. Amer., III, 276, 1854.
Mephitis unterrupta Licur., Abhand. Akad. Wiss. Berlin, for 1836, 283, 1838.
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This ‘beautiful little animal was obtained by Mr. C. J. Maynard at
Captain Dummitt’s, where it was said to be common in the serub. M.
Maynard says they are domesticated and used there as ecats, the odor
glands being removed when the animals are young; they become very
tame and are quite efficient in destroying the mice (fesperomys sp.)
that infest the houszes. I am not aware that this animal has been
reported before from any point east of the Mississippi River. It has
been recently ascertained to extend northward in the interior as far as
Central Iowa.*

UORSIDA.

9. Procyon lotor Storr. Raccoox.
Ursus lotor Lixxi, Syst. Nat., 48, 1758.
Procyon lotor Bairn, Mam. N, Amer., 209, 1857. — ALLE¥, Bull. Mus. Comp.
Zoil., 1, 181, October, 1869.
Procyon Hernundezii WacLer, Isis, XXIV, 514, 1831. — Bairp, Mam. N.
Amer,, 212, 1857. — Isip., U. S. and Mex. Bound. Surv., 11, Mam., 22, 1859.

Exceedingly numerous.

10. Ursus arctos Linnd. Coummox BEaRr.

Ursus aretos Taxxt:, Syst. Nat., 63, 1766. — Cuvier, Rée. Anim., 1. 142, 1817.
— BrAaxviLLE. — MippEXDORFF, Sibirische Reise, 11, 1i. 1854. — Gravy,
Proc. London Zool. Soc., 1864, 682. — ALLex, Bull. Mus. Comp. Zool, I,
184, October, 1869,

Ursus americanus PALLAS, Spicelegia Zool., X1V, 6, 1780. — GmELIN, Syst.
Nat.. I. 101, 1788, — Ricuarpsox, Faun. Bor. Amer., I, 14, 1829. — Avbp.
& Bacn., Quad. N. Amer., III, 187, 1853. — Max. zv Wiep & Maver,
Verhandl, Akad. der Naturf., XX VI, i, 33, 1857. — Baizp, Mam. N. Amer,,
235, 1857,

Ursus ( Enaretos) americanus Gray, Proe, Lond. Zobl. Soc. 1864, 692.

Ursus horribilis Orp, * Guthrie’s Geogz., 2d Amer. ed., II, 291, 299, 1815.” —
Say, Long's Exped., I, 53, 1823. — Bairp, Mam. N. Amer. 219,

Ursus horribilis, var. horriaceus, Bairp, U. 8. & Mex. Bound. Survey, Rep., 11,
Mam., 24, 1859,

Ilrsus cinevens DEesy., Mam., T, 164, 1820,

Ursus (Danis) einerens Gray, Proe. Lond Ziol. Soc., 1864. 690.

Ursus feror Ricnanrpsox, Faun. Bor. Amer., I, 24, 1829, — Max. zv WiED,
]Eri-;r-. in dasg innere Nord Amer., T, 488, 1839, — Max. zv Wiep & MavER,
Verhandl, Akad, der Naturforsch., XXV, 39,

Ursus cinnamomens Barp, U. 8. & Mex. Bound. Survey Rep., IT, Mam., 29.

* Sea H. W, Parker, in Amer. Nat, Vol. IV, 376, August, 1870,
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Numerous and often troublesome, occasionally destroying swine, of
which they are exceedingly fond. Judging from their tracks in the
swamps, they must not only be exceedingly numerous, but some of
them of enormous size. The several skins seen by me were all in-
tensely black.*

CERVIDA.

11. Cariacus virginianus (ray. Vircixia DEeEr.

Cervus virginianus Boppxrt, Elench. Animal.,, I, 136, 1784, — GuMELI¥N,
Scureper, DeEsMeresT, Avp. & Bacu., Bamrp, &e,
Cariacus virginianus Gray, Cat. of Bones in Brit. Mus., 266, 1862.

Abundant almost everywhere. Not so numerous along the Lower
St. John's as in the more unsettled districts further south. As re-
marked by Professor Baird, the Florida deer are considerably smaller
than those of the Northern States; so much so that it i1s a fact of
common observation,

MANATIDG.

12. Trichechus manatus Linneé. MANATEE.

Trichechus manatus LaxxE, Syst. Nat., I, 34, 1758,

“ Manatus australis Tivesivs, Jahrb. der Nature, I, 23.” — Grav, Cat. Seals
and Whales, 358, 1866. — Muvrray, Geor. Distr. Mam., 202, 1866.

Manatus amer’ anus Desy., Maun., 507, 1822,

Munatus lativostris Harvax, Journ. Phil. Aead. Nat. Sci., 111, 390, pl. xii, fig.
1-3, 1824. — Ipip., Faun. Amer., 277, 1835,

I learn from Mr. Maynard that the manatee is still quite commonsin
Indian River, where they are often canght in nets. They come into
the river at night to feed on the mangrove bushes. Mr. Maynard did
not meet with them in Mesquito Lagoon, which he traversed nearly its
whole length, and he thinks they do not oceur there.

The manatees of America and Africa =eem to be very r-ln.:f-f_r allied, and
to number at most but two species.  Those of the same species also appear

to be exceedingly variable in their osteological characters. Dr. J. E. Gray,

* In my recent paper in this Dulletin, cited above, [ have discussed the mutual re-
lationship of the numerous supposed species of land bears of the northern hemisphere.
The cloze affinity between the bears of Northwestern America and Northeastern Asia
is especially noticed; but at that time 1 was not aware that Temminek, in the Fauna
Japonica, had referred the large land bear of Japan to the U. jerox of authors, or to
the so-called * grizzly bear " of Western America. This indicates the very close affinity,
in this author’s opinion, of the Japan and American bears.
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in a valuable paper entitled © On the Specics of Manatees (Manatus), and
on the Difliculty of distinguizhing such Species by Osteological Characters,” #
states that he finds the Afiican and American species are distinguizhed by
only a single character, — the absence of the nasal bones in the Afvican
species. Concerning the individual vaviation in the skualls of the two species,
he observes as follows : ¢ When Cuvier had a skull of the American and one
of the Afviean Manatee, he gave cight characters by which the African skull
could be known from the American.  Now we have a series of skulls of each
kin{l, we find that not one of these characters will separate the skulls of the
two countries from one another.  Indeed, the skalls of cach kind are so
variable that, after ]l:.h"lng them laid out belore me {or two or three [];t;l.'.‘-‘,
studying them every now and then, and inducing two proficients in the study
of bones, and in observing minute characters, to cive me their azsistance, we
came to the conclusion that we believed there was no character, common to
all the skulls of each kind, which could be used to separate them.  As a
proof of the difficulty of so doing, Imay state that there was one skull in the
series which had been long in the collection, and had been received without
any habitat, and neither of the three could decide to which of the series this
skull should be referred ; and it was not until I aceidentally observed the
character, derived from the abzenee of the nasal bones in the Afvican kind,
that this question could be settled.”

Having myself been struck with the variability of osteological as well
as external characters in individuals of the same species, in both birds and
mammals, — a matter to which Thave already often ealled attention, and the
consideration of which occupies a considerable portion of Part 111 of the
present paper, — I ean hardly refrain, in this connection, from citing further
the judicious remarks of Dr. Gray on this point.  “The examination,” he
savs, * of a laree series of skulls of the bears (Ursus) and Paradoruri, shows
how diflicult it is to distinguish species by the study of the skulls alone.
Thus, when we have a series of skulls of bears from different localities, which,
from their external form and habits, are known to be distinet species, it is
easy to :=';tj.' which is the skull of UV thibetanus, U, syriacus, U. arctos, U.
cinereus, and U7, americanus, when we have the habitat marked on each ; but
the true test of the power of distinguishing the once from the other is to
determine to what species a skull belongs, of which we have no information
as to its origin ; and we have several skulls in the Dritish Museum under
these cireumstances, and T eannot, with the best assistanee at my command,
determine to whicl: species they ought to be referred.  And it is the same
with-the Paradorurs,”™ % If this is the case with the skulls,” he continues,
“ how must the difliculty of distinguizhing species with certainty be increased
when we have only fossil bones, which are generally more or less illllﬂrl‘ﬁ'l_‘f,

# Anp and Mag. Nat. Iist., 3d Ser., Vol. XV, pp. 130 - 139, 1865.
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to examine and compare, or of which only a limited number of examples are
to be obtained and compared 7 They [the skulls]vary in most genera much
more than was expected, before series of the skulls of each species were
[’UIIL'(‘EI_"" -'l.l.H.l {.'ﬂl”l}i‘ll-i.'d-”

These observations by Dr. Gray are fully confirmed by my own studies;
and I hence believe that, as the number of specimens of different species
increases in our muscums, many species now belicved to be valid will be

found to rest merely on individual characters.

VESPERTILIONIDZA.

13. Lasiurus noveboracensis (/ray. Rep Bar.

Vespertilio noveboracensis ErXL., Syst. Reg. Anim., 135, 1717.

Vespertilio lasiurus GMEL., Syst. Nat., 1788,

Vespertilio rulellus Par. e Beauv,, Cat. Peale’s Mus., 1796.

2 Vespertilio cinerens Parn. pE Beauv., Ibid.

2 Vespertilio pruinosus Sav, Long’s Exped., 67, 1823. — Ricu., Faun. Bor.
Am., I, 1, 1829,

Taphozous rufus Harvax, Faun. Amer., 23, 1825,

Lasiuruerufis Gray, List Mam. Brit. Mus., 32, 1842.

Lasivrus noveloracensis "l'omes, Proe. Lond, Zodl. Soc., 1837, 34.

# Lasiurus pruinosus Toumes, Ibid,, 37.

Lasiurus noveboracensis 1. Avrex, Mon. N. Am. Bats, 15, 1864, — J. A. ALLEN,
Bull. Mus. Comp. Zoul., 1, 207, 1863,

? Lasiurus cincveus H. AvLex, Mon. N. Am. Bats, 21,

Common. All of the several specimens obtained, both by myself

and Mr, Maynard, are of a deep cherry red, with but a slight skirting
of ash, and are uniformly much darker or deeper colored than any I
have seen from the Northern States.  All examined (nine specimens)

were males.

14. Scotophilus fuscus /7. Allen. Canrorixa Bar.

Vespertilio fuscus 1’ar. pe Beavv., Car. Peale’s Mus., 14, 1796, — LECoNTE,
Proc. Phil. Acad. Nat. Sci., VII, 437, 1855.

Vispertilio earolinensis Geove 8t. Hir., Ann. du Mus., VIII, 193, 18086, pl.
xlvii, fig. 7. — llancax, North Am. Jour. Geol. & Nat. Sci., I, 218, 1831 —
LeCoxte, Proc. Phil. Acad. Nat. Sei., VII, 437.

]'rhju rlifto arenains Say, Lone's |‘:N]H‘t|., 167, 1823.

Vespertilio plaiops Rav., Amer. Month. Mag., 445, 1818.

Viespertilio wrsinus Texar., Mam., 11, 234, 1835.

Scotophilus fusens 11 AvLex, Mon. N. Am. Bats, 31, 1864.

Scotophilus carolinvensis 11. ArLey, 1bid., 28.

Common. Several specimens taken.
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15. Scotophilus georgianus /7 Allen. Grorcia Bar.
Scotaphilus georgianus H. ALLex, Mon. N. Am. DBats, 35, 1864, nec. syn. —
J. A, Avces, Bull. Mus. Comp. Zobl., No. 8, 1809.
This species doubtless oceurs in Florida, at least in the northern
part, since the capture of specimens at different localities in Georgia
and at New Orleans is on record.®

16. Nycticejus erepuscularis /1. Allen.
Vespertilio erepuscularis LECoxTE, MceMurtrie's Cuv. An. King., I, 432, 1831.
Inip., Pree. Phil. Acad. Nat. Sei., VII, 438, 1855.
Nycticejus erepuscularis H. ALLex, Mon. N. Am. Bats, 12, 1864.

A specimen collected by Mr. Maynard at Jacksonville, in January,
but afterwards lost, I refer from his measurements and deseription of it
to this species. There is also a specimen (No. 751) in the Museum of
Comparative Zoclogy, collected in Florida by Mr. Chas. Belknap.

17. Corynorhinus maerotis 7. Allsn. Bic-earep Bar.

Flecotus maerotis LECoxTE, MeMurtric’s Cuv. An. King,, I, 431, 1831.

Plecotis LeContei Coorer, Ann. Lyc. Nat. Hist., IV, 12, 1837,

~ynotus macrotis H. Avcex, Mon. N. Am, Bats, 63, 1864.

Corynorkinus macrotis 1. ALLEx, Proc. Phil. Acad. Nat. Sei,, XVII, 173, Aug.

1864,
A specimen of this species from Micanopy, Florvida, collected by Dr.

Bean, is cited by Dr. Allen. ¥ This Southern species ranges northward
along the coast nearly or quite to the Middle States, it being compara-

tively common, according to authors, in South Carolina.

NOCTILIONID 7.

18. Nyctinomus nasutus Tomes.
Molossus nasutus Spix, Sim. et Vesp. Bras., 60, pl. xxxv, fig. 7, 1823,
;"l.'y-r'!':'n-ri.rnrrs nasutus Tomes, Proe. Lond. Zoidl. Soe., 1861, 68. — H. ALLExw,
Mon. N Am DBats, 7, 18G7.

This widely distributed southern species should unquestionably be
included among the mammals of Florida. It has been reported from
Texas, Louiziana, South Carolina, and the West Indies 1 as well as from
South America, as far south even as Duenos Ayres.§ Specimens in

® Dr. H. Allen, Monograph of North American Bats, p. 38,

1 |h|-t._ P- oh.

{ Ibid., p. 10.
& Tomes, Proe. Lond. Zodl. Soc., 1861, p. 68.
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the Muszeum of Comparative Zoilogy from Havti, collected by Mr. P. R.
Uhler, have been identified by Dr. Harrison Allen as of this species.

19. Megadermatide Sp.?

A large species of bat was noticed by both Mr. Maynard and mye-
self, but as it always flew very high, neither of us obtained it. It
was very much larger than any other species yet deseribed from the
United States, and is doubtless a West Indian form; probably a spe-
cies of Megadermatide.

SORECIDA.

20. Blarina brevicauda Baid. MoLe Simew.

Sarex brevicaudus Sav, Long’s Exped , 1, 164, 1862 - 63.

Sorex parvus Sav, Ibid., 164.

Sorex talpoides Garrer, Zool Journ., V, 208, pl. viii, 1830.

Sorex carolinensis Bacu., Journ, Phil. Acad. Nat. Sci.,, VII, 366, pl. xxvi,
fig. 3, 1837.

Sorex cinevens Bact, Ibid., 373, fiz. 3.

Sorex I-’rl'—r:ﬁ Bacu., Ibid., 377, fiz. 4.

Corsira ( Blarina) talpoides Gray, Proe Lond. Zoidl. Soe., V, 124, 1837,

Blarina brevicande Bairo, Mam. N. Am., 42, pl. xxx, fiz 6, 185" .— ALLEN,
Bull. Mus. Comp. Zool., I, 212, October, 1869.

Blarina talpoides Bairp, Mam. N. Am., 37, pl. xxx, fiz 5.

Blaring carolinensis Baino, Ihid., 45, pl. xxx, fiz, 8.

Dlarina cinerea Barrp, 1bid,, 48, pl. xxx, figs. 9 and 10, young.

Blarina exilipes Bairp, Ibid., 51, ]:!. xxvili, young.

Blarina Berlundiers Bairp, Ibid., 53, pl. xxviii, young.

A single specimen of Blarina from Indian River, Florida, collected
by Mr. G. Wurdemann, is mentioned under “Blarina cinerea,” by Pro-
feszor Baird, as having been received at the Smithsonian Institution.®
While it may be of a species distinet from B. brevieauda, it seems more
probable that it is the young of that species, as I have elsewhere stated.T
Sorex etnerens of Bachman,} which Professor Daird cites as a synonyme
of his Blarina einerea, Dr. Bachman subsequently regarded as the
yvoung of his S, earolinensis.§ which is the same as B, talpoides et bre-

vicanda of recent writera.

® North American Mammals, p. 50

f Bull. Mus. Com. Zodiil., Vol. I, No. & p. 212.

t Journ. Phil Aead. Nat. Sei., Vol. VII, 1837, p 373, oL xxiii, ﬁg. 3.
4" Quadrupeds of North America, Vol. I11, p. 334.
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TALPIDA.

21. Scalops aquaticus Fischer. Sunew More.

Several specimens of this species from Indian River and Jacksonville,
Florida, are mentioned by Professor Baird in his list of the specimens
of this species in the Museum of the Smithsonian Institution, in his
Report on North American Mammals.  Mr. Doardman has also
informed me that it is not uncommon there.

SCIURIDA.

92, Seiurus niger Limé. Sovrnery Fox SqQUIRREL.
Scinrus niger ‘.J.\'Nl::, Syst. Nat., 1, 64, 1758.
Seiurns vulpiqus GMEL., Syst. Nat., I, 147, 1788

Seturns valpinus et syn. Bainn, Mam. N. Am., 246, 1857.

Common. Confined chiefly to the pine woods. Extremely variable

in general color, the variations in this respeet ranging from pale

yellowish gray to black. The specific name niger of Linné is the one
which has unquestionably the priority, as observed by Professor Baird,
and its applying only to a single stage of coloration, inasmuch as it is
a common one, does not seem to be suflicient reason for rejecting it,
since it is as applicable as any name referring to its color can be, and
is not likely to seriously mislead.®

23, Sciurus carolinensis fimelin, Gray SQUIRREL.

Seiurus carolinensis GMEL., 5}':5!. Nat., L 143, 1788, -—B.'LIIHI, Mam. N. ..I!'.'l.n].’,
256, 1857.

¢ Seiurus cinerens SCHUREBER, Sineeth., IV, 766, pl. cexiii, 1792.7

Seiurus mger Gopaax, Am. Nat. Hist., 1T, 133, 1826,

Sciurus leacotis Garreg, Zool, Journ., V, 206, pl. xxi, 1830,

Exceedingly abundant, and generally very tame. Two of my party
shot a dozen one evening in less than half an hour at ITawkinsville.
They are considerably smaller than at the North, and also differ some-
what in color from northern specimens, the gray being more suffused
with brownish than in the gray northern type.

The fifty or sixty specimens ecarefully examined were quite uniform
in color and generally so in size. The yellowizsh-brown patch on the
back usually present in the gray type of this species was of greater

extent and less distinetly defined than in northern examples. No

* Sece Baird, North American Mammals, p. 248,



MUSEUM OF COMPARATIVE ZOOLOGY. ri'§

dugky or black varieties were noticed, nor could T learn that they ex-
isted here. Their voice is not so heavy as that of the northern animal,
but in no other respeets than in those above mentioned do they differ
from it. Professor Baird has quite fully deseribed the gradual transi-
tion from the common gray to the glossy black type of coloration seen
at the North, where the dark varieties are most comumon.*

Measurements of Florida Specimens.
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24, Geomys pineti FRafinesque. “ SALAMANDER.”

Geomys pinetis Rar., Amer. Month. Mag., 1T, 45, 1817,
Pseudostoma floridana Aup. & Bacu., Quad. N. Am., 111, 242, pl. ¢l, fig. 1, 1853,

Common, but mainly confined to the drier portions of the pine woods.
The five specimens collected by me differ very much in size, and
considerably in color, some of them being plumbeous and others brown-
ish-plumbeous ; in other words, some are much darker than others.
The difference in size appears to be mainly due to ame. This species
extends southwards at least as fur as Lake Harney, and at some locali-
ties is particularly numerous, the little hillocks of earth it throws
up sometimes nearly covering the ground.

MURIDA.

25 Mus decumanus Pallas. Browx RaT.

Abundant at Jacksonville, but not observed by any of my party on
the Upper St. John's, nor by Mr. Maynard on Indian River.

Although no other species of Mus was obzerved, it is not improba-
ble that the common mouse (M. musculus) occurs in the vicinity of the
towns. It was not found on the Upper St. John's (to which locality it
probably has not yet extended), where the common house mice are a
species of Hesperomys, as are also the house mice on Indian River,
according to Mr. Maynard. Neither was any species of’ Reithrodon
obtained. The R. humilis, which oceurs in Georzia and South Caro-
lina, is certainly to be expected in Northern ¥luiida: but it has not
yet to my knowledge been reported from there.

26. Hesperomys leucopus Wagner. WinnTe-roorzn Mouse.

-

Mus sylvaticus, var. Erxr., Syst. Reg. An,, I, 300, 1775.

Mus lewcopus Desy., Mam., 1I, 307, 1822, — Aup. & Bacmi., Quad. N. Am,,
I, 300, pl. xIvi, 1849,

Mus agrarius Gopyaxw, Am. Nat. Hist., II, 1826,

Mus noveboracensis SevLys-Loxceir., rude Micromam., 67, 1839,

Mus Emmonsii DExay, Emmon's Rep. Quad. Mass., 61, 1840,

Cricetus H!Iij'f}f‘tfr‘:'s GAPPER, Zoul, Journ., 1830, 204,

Hesperomys Inu-‘a'urru!uf Wacxer, Wicom. Arch., 1843, ii, 52,

? Hesperomys cognatus LECoxTe, Proe. Phil. Acead. Nat, Sci., VI, 442, 1852,

Iff.ﬂpﬂ'ﬂur‘#.‘? ferrr'ulpu:s LeCoxtg, Ibid., 413. — Bairp, Mam. N. Am., 459, 1857.
— ALLExN, Bull. Mus. Comp. Lool., I, 227, October, 1869,

Hesperomys myoides Bairp, Mam. N. Am., 472.

Hesperomys indianus Max. zuv Wiebp., Arch. fir Naturg., XXVIIL i, 111, 1862,
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A mouse provisionally referred to this species was abundant, espe-
cially at certain localities. At my first camp, about twenty-five miles
above Jacksonville (near Ilibernia), an MHesperomys and the wood rat
(Neotoma floridana) were excessively numerous. At evening they
began scampering over the leaves, their little footsteps being *Leard
in every direction ; at times they approached so near the camp-fire as
to be distinetly seen. They ascended the bushes, and could be heard
on the lower branches of the trees. Some of my party being unae-
customed to such manifestations of nocturnal life, were at first filled
with apprehension as to the character of their visitors, and could
scarcely be convinced that the place was not infested with poisonous
snakes or other dangerous animals. Depending upon my traps for
specimens, which unfortunately for me the mice avoided, I secured but
two or three examples of the Hesperomys so abundant here. These,
with several others obtained by me elsewhere, as also others obtained
on Indian River by Mr. Maynard, including both young and adult,
are undistinguishable from the common J1 leucopus of the North, the
young being deep plumbeous.

I observed at this place a fact in respect to the habits of the fes-
peromys 1 had not previously noticed nor seen pointed out, though it
was noticed in all the parts of Florida I visited. I refer to its habit of
cutting off the branches and main stems of the young saplings. I at
first suppozed this work to be that of the wood-boring larvie of some
coleopterous inseet, so nearly did the “ pruning” resemble that of the
so-called “ oak-pruners” (Cerambycide sp.). A closer examination,
however, showed that, instead of the twigs being smoothly cut, as by a
boring insect working from within outwards and severing the bark
last, the cutting was begun from without, and that a considerable por-
tion of wood had been gnawed away, both the cut surfaces being
highest at the middle. Marks of the teeth of these little gnawers
were also generally clearly distinguishable. No traces of boring by
insect larvee could be detected near the severed point. The branches
thus cut are generally of about the size of one’s finger, and are usually
the main stem of a young sapling. Various species of trees are thus
mutilated ; but as they are usuvally destitute of fruit, the purpose of
these animals in this work is not apparent. It is a habit that may be
common to the Hesperomys of the North, but I have never seen it
referred to. These little animals Leing a hundred-fold more numerous
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in BEast Florida than they generally are in the Northern States, their
work would here be of course much more noticeable.

27. Hesperomys aurcolus Wagner. Gorpex Mouse.

Aficola Nuttalle Harvrax, Month. Amer. Journ. Geol. & Nat, Sci., I, 446,
1842, — Ipip., Med. & Phys. Rescarches, 53, pl. , 1835,

Mus (Calomys) aureolus Avp. & Bacn., Jown. Phil. Acad. Nat. Sei., VIII,
302, 1842. — Avp. & Bacu., Quad. N. Am., 11, 305, pl. xcv, 1851.

Hesperomys aureofus Wacxer, Wieg. Archiv, 1843, 1, 51,

Hesperomys Nuttalli Bairp, Mam. N. Am., 467, 1857.

A single specimen which I refer to this so-called species was obtained
by Mr. Maynard at Dummitt’s.  While this example is of the size and gen-
eral proportions of I1. leucopus, it is markedly difierent in color, being of a
bright golden yellow above, which color reaches on the outside of the legs
to the feet ; the under surfice has also a yellowizh wash. It also dilfers in
the texture of its fur, which is remarkably soft and fine. It is a little lighter
colored than Auwdubon and Bachman’s description and figure of I, aurcolus
represent that animal to be, but the distribution of the colors is the same,
the specimen in question being not orange, but bricht yellowish-cinnamon,
It is, however, much nearer this than to Dr. Havlan’s Adrvicola Nutialli.
The latter does not differ very appreciably, judeing from Dr. Harlan's
very unsatisfactory deseription and his wretched ficure of it, which
was evidently made from a badly stufled skin.  Mr. Mayvnard believes
the specimen referved to above to be a young animal, and states that it
was so regarded by the people in whose house it was canght. e further
informs me that he eaptured another of the same color, but very much
larger, which was lost.  This he regards as merely the adult of the same
gpecies.  IHis measurements chow the latter to have agreed in size and
proportions with the so-called [f. gossypinus, The texture of the fur of
the small specimen above referred to agrees with that of the plumbeous,
immature stage of fI. leucopus. This form, whether a valid specics or
not,* is now known to occur in Southeastern Pennsylvania, Southern
Illinois, Georgia, Florida, Mississippi, Missouri, and at several intermediate
points.

28. Hesperomys gossypinus LeConte. Corrox Mouse.

Hesperomys gossypinns LeCoxte, Proe. Phil. Aead. Nat. Sci., VI, 411, 1853,
— Bairp, Mam. N, Am., 469, 1857,

* This and the following species are only provisionally adopted. See a previous
number of this Bulletin (Vol. L., No. 8, p. 227) for a fuller expression of my views us
to the number of North American species of this group, and their mutual affinities.



MUSEUM OF COMPARATIVE ZOOLOGY. 181

Several specimens were obtained, corresponding in size and color
with what LeConte and Baird have described under this name. It is
apparently common. As I have previously stated elzewhere,* these Flor-
ida specimens have well-developed cheek-pouches.

The specimens in question are rather larger than any examples of IT.
leucopus I have seen from the Northern States, they agreeing very well in
measurements with the two specimens cited by Professor Baird.$+  The
large size of these specimens, conjoined with their southern habitat, would
seem at first to clearly indicate their being distinet from I, leucopus, as
they are at least one third larger than the average size of the latter at the
North. Professor Baird in speaking of this species observes: “ There is
every reason to consider this mouse as specifically distinet from . lenco-
pus of the North; although skins, when much stretched (as Nos. 1105,
1112, from Middleboro’, Massachusetts), of the latter, may measure as
much as those recorded here, yet they are certainly actually smaller, as
shown by the feet, which never attain anything of the length of .45 for the

But he is “ hardly satisfied,” he adds,
“ that this animal is diflerent from the smaller I1. leucopus, as the differ-

¥

anterior and .90 for the ]mstcriur.'

ence in size is no greater than is to be seen in a series of Hesperomys from
more northern localities. The tail is duskier beneath than in f1. cognatus,
and the sides more rusty; otherwise I can realize only the larcer size.
Should both [ . cognatus and I. gossypinus] prove to be the same, the
name [, gossypinus must of course take precedence.”

As already observed, the prevailing form of the Hesperomys of East
Florida is not essentially different from a large proportion of the H.
leucopus of the North, either in measurements, proportions, or color,
althongh it is unmistakably referable to the so-called I, cognatus, which
has been supposed to replace in the Southern Atlantic and Gulf States the
I, leucopus of the more northern ones.  If, as I have elsewhere sugeested
(loc. cit.), as Professor Baird admits may be, and as the facts seem to indi-
cate, Fl. gossypinus is inseparable from If. cognatus, and the latter being
most unquestionably referable to I, leucopus, it would seem that H. gos-
sypinus wust also be referred to the I, leucapus.

Respecting the variations in this species and the aflinities of the F.
gossypinus, Audubon and Bachman observe as follows: * That a species so
widely distributed and subject to so many variations in size, length of
tail, and color, should have been often deseribed under different names is
not surprising. We have ourselves often been in a state of doubt on
obtaining some striking variety., The name Hypudeus gossypinus of our

* Bulletin Mus. Comp. Zogl., Vol. I, No. 8, p. 229, 1869.
t hIm- N- .d.i.III., p‘- 469!
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friend Major LeConte (see Appendix to McMurtrie’s translation of Cuv.
An. Kingd., Vol. I, p. 434) was intended for this species, as it 1s found in
the Southern States.  We were for several years disposed to regard it as
distinet, and have, not without much hesitation, and after an examination
of many hundred specimens, been induced to set it down as a variety
only.” These authors also remark that they are considerably larger in
the Carolinas than in the Eastern States.®

29. Hesperomys palustris Wagner. Rice-rierp Movse.

Mus palustris Harrav, Am. Journ. Sci.,, XXXT, 386, 1837,

“ Hesperomys palustris WAGNER, Supplem. Schreb. Saugeth., ITI, 543, 1843."

Hesperomys ( Oryzomys) palustris Baigp, Mam N Am:, 482, 1857.

Arvicola oryzviora Aup. & Bacn., Quad. N. Am,, 111, 214, pl. exliv, fig. 3,1857,

No specimens of this species were obtained by either Mr. Maynard

or myself. Its habitat is usnally given as South Carolina and Georgia,
but Audubon and Bachman state: “The late Dr. Leitner brought us a
gpecimen obtained in the Everglades of Florida.” f It in all probabil-
ity occurs also in East Florida. The above-mentioned authors give it as
gsomewhat common in the salt-marshes near Savannah and Charleston.
Professor Baird has received it from Columbus and St. Simon’s Island,
Georgia, and Society Hill, South Carolina.

*). Neotoma floridana Say §- Ord. Woop Rar.
Mus floridanus Oxp, Bull. Soe. Philom., 1818, 181. — Say, Long's Exped.,
I, 54, 1823.
Arvicola floridana Harrax, Faun. Amer., 141, 1825.
Neotoma floridana Say & Orp, Journ. Plul. Acad. Nat. Sci,, IV, ii, 352,
1825. — Barp, Mam. N. Am., 487, 1857.

I found this species very abundant on the Lower St. John’s, espe-
cially around Jacksonville and Hibernia, but T did not meet with it
above Lake George, The old residents about Hawkinsvillé seemed
wholly unacquainted with it. Mr. Maynard alzo failed to meet with it
on Indian River. It hence appears probable that it may not occur
very frequently in the southern part of the peninsula. Professor Baird,
however, has recorded a specimen from “ Indian River, Fla.,” collected
by Dr. Wurdemann.

The present usual northward range of this species does not appear
to extend beyond North Carolina ; but Professor Baird, writing in 1857,§

® Quad. N. Amer., Vol. I, pp. 301, 305. }{ Mam. N. Am., p. 489.
t Ibid., Vol. I1I, p. 216.
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remarks: “ A few specimens of unusually large size were captured
some years ago by J. G. Bell, near Piermont, on the IHudson River,
but I have not heard of any in intermediate localities [ New York and
Society Hill, South Cavolina]” Mr. George Gibbes states that lLe
“caught a specimen, many years ago, in Massachusetts.,”* Audu-
bon and Bachman remark that specimens of it have been obtained in
North Carolina, and that they had * observed a few nests in the valleys
of the Virginia mountains,” and that they had “somewhere heard it
stated that one or two had been captured as far to the north as Mary-
land.” 1

31. Sigmodon hispidus Say § Ord. CorroN RAT.

Arvicola lnspidus Gopyax, Am. Nat. Hist., 11, 68, 1826,

Arvicola hortensis Harnax, Faun. Am., 138, 1825,

Arewcola ferrvgmens Harvax, Am. Jearn. Sci., X, 285, 1826.

Sgmodon laspidum Sax & Orp, Journ. ’hil. Acad. Nat. Sei., IV, 1i, 354, pl. x,
fizs. 5 -8, 1825, — Bamnp, N. Am. Mam., 503, 1857,

Sumodon Berlundiert Bairp, Proe. Phil. Acad. Nat. Sci,, VII, 333, 1855.
Isip., N. Am. Mam., 504,

Abundant throughout the country along the St. John’s River,
and also on Indian River, whenee Mr. Maynard brought fifteen speci-
mens. They are quite a pest to the farmers, who often successfully
resort to poison to reduce their numbers. DBy scattering grain poi-
soned with strychnine about their fields they are able to destroy hun-
dreds with slight trouble. Different specimens vary considerably in
color, from gray through yellowish-brown to rufous. The so-called
Stgmodon  Berlandieri, from Texas and New Mexico, seems undistin-
guizhable from S. kispidus.

In its general cconomy, the cotton rat represents the Arvicole of the
North, especially A. riparius.

Concerning S. Berlandieri, Professor Baird remarks: © This species is
readily distinguishable from S. kispidus by the much lighter color above,
where it is grayish-yellow brown instead of distinet reddish-brown; the
tarl is considerably longer and covered by finer annuli.  The toes are
shorter, and the metatarsus shorter, while the feet are nearly the same

length.  The elaws, however, are much weaker.”  The tail in this species
15 =aid to be * mi!nnl to or 'Er,m:_rm‘ than the trank 7 ¢ the * color above oray-

ish-yellow brown, lined with black ””; while S. hispidus is said to have the

# Nat. Hist. Wash. Terr., Zoil., p. 128, 1860,
1 Quad. N. Am., Vol. I, p. 36.
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tail ¢ less than the trunk,” and © the color above reddish brown, lined with
very dark brown.” The specimens from I'lorida examined by me are
mainly of the gray type, and hence like S. Berlandieri, but some were de-
cidedly rufous, or like S. hispidus. In “Mammals of North America’
measurements of specimens of the so-called S. Derlandieri are given, and
of twelve of S, duspidus.  In the latter the length of the tail to the length
of the trunk is as 69 to 100 ; in the former (S, Berlandieri) as 63 to 100!
It henee appears from Professor Baird's own measurements that the S.
Berlandieri is far from having the tail relatively the longer. The other
distinctions are based on too few specimens to have much value, sinee indi-

vidual variations of the sane character are common,

32. Arvicola pinetorum ZLeConte. I''Ne Mouse.
Psammomys puetorum LECoxTE, Ann. N, Y. Lyceum Nat. Hist., I1I, 132, pl. i,
1829,
Arvicola sealopsoides Avp. & Bacm., Journ. Phil. Acad. Nat. Sei.,, VIII, 299,
1842,
Arvicola pinetorum Avp, & Bacn., Quad. N. Am,, II, 216, pl. Ixxx, 1851,
Arvicola (Pitymys) pinetorum Bairp, N. Am. Mam., 544, 1857.

Included on the authority of Audubon and Bachman, who state that
they had received it from Florida, Alabama, Mississippi, and Georgia.
Professor Baird also cites specimens from Georgia and Louisiana.
This is the most southern of the Arvicole, and the only one, except
A. austerus, whose habitat includes the Gult States.

LEPORID/AE.

33. Lepus sylvaticus Dach. Grax Rampit.
Lepus americanus DEsy., Mam., 11, 351, 1822, — Harrax, Faun. Amer., 193,
18235,
Lepus sylvaticus Bacm., Journ. Phil. Acad. Nat. Sei,, VII, 1837, — WarEzRn,,
Nat. Hist. Mam., II, 116, 1848. — Aup. & Bacu.,, Quad. N. Am,, I, 173,
pl xxii, 1849, — Bairp, Mam. N. Am,, 597, 1857.

Abundant.  Mr. Maynard obtained a specimen but a few weeks old,
at Dummitt’s, as early as the 1Gth of February

34, Lepus palustris Buclman. Marsn Ranpir.

Lepus palustris Baci , Journ. Phil. Aead. Nat, Sei., VII, 194, 336, pl. xv, xvi,
1837 : Thid., VIII, 79, 1839. — Avp. & Bacw, Quad. N. Am., I, 151,
pl. xviii, 1249, — Baiep, Mam. N. Am,, 615, 1857. — Couvks, I'roc. Bost.
Soe. Nat. Ilist., X1II, 86, 18G9.

Common, espeecially on the Lower St. John's.®

* Sce on the habits and anatomy of this species a paper by Dr. Elliott Coues, Froceed.
Bost. Soc. Nat. Hist., Vol. XI1II, pp. &6 - 101, June, 1569.
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DIDELPHIDA.

35. Didelphys virginiana Shaw. Orossuvar.

Didelphys virginiana Siaw, Gen. Zoil., I, 473, pl. evii, 1800, — DDESMAREST,
Harrvaw, Temminex, Warernouvse, Bairp, and most other authors.

2« Didelphys marsupialis Scures., Saugeth., 111, pl. exly, 1778.”

Didelphys californica Bexxerr, Proe. Lond. Zool. Soc., I, 40, 1833. — Also
Wacxer, Warternouvse, Aun. & Bacit. (from Bennett). — Barnnp, Mam.
N. Am.,, 233, 1857. — Bairp, U. 8. & Mex. Bound. Surv. Rep., 11, Zobl.,
32, 1859,

Didelplys brevieeps BExseTT, Proe. Lond. Zool. Soc., I, 40, 1833, — WartER-
pouse, Nat. Hist. Mam , I, 477, 1846 (from DBennett 7). — Avp. & Bacn,,
Quad. N. Am.; 11T, 330, 18531 (from Bennett),

Didelphys prunosus Wacxer, Wicgmann’s Archiv, 1842, 358. — WaTER-
nouse, Nat. Hist. Mam., I, 477, 1846, (from Wagner).

Abundant.

This species is quite variable in its color-markings, and remarkably so
in many other features, especially in the length and size of the nose, and
in the size and proportions of the skull, even in specimens from the same
locality.* Slicht and quite inconstant differences also ocenr between ex-
amples from the Southern States, Texas, Mexico, and California, Tt
would, in fact, be quite unusual if specimens of any species ranging so
widely should not be found to differ somewhat at localities so widely sepa-
rated. Two supposed species of North American Didelphys deseribed
by Mr. Bennett, as cited above, have been quoted by numerous other
authors, and by them currently adopted, without apparently an exam-
ination of their merits. Professor Baird, rejecting one of them, has en-
deavored to separate the opossums oceurring west of the Mississippi valley
from those living farther eastward, designating the western one as D). eali-
Jornica.  The distinetions claimed are somewhat similar to those urced as
distinguishing the so-called Procyon Hernandeziv of the western half of
the continent from the . lotor of the Atlantic States.  They are equally
slicht and unsatisfactory, and at most mark but a geographical race, so
intimately allied to and intererading with the better-known eastern form
that the point at which the one supplants the other is thus far undeter-
mined. The Didelplys breviceps of Dennett was founded on a single
specimen from California, which differed from the so-ealled D, californica

fltll:l.' iu II:'LTiI]:';' H B I'l.'ll_lli'l.'l'l‘p.' J-IJU'I‘I_E'I' I]i":lii.

* Since writing the above I have been ineidentally informed by Dr. Coues that, in
preparing his memoir on the anatomy of Dudelphys vorginiana (now publishing in the
Mem. of the Bost. Soe. Nat. Hist., Vol. 11, Pt. 1), he had oceasion to examine a large
number of specimens, and that he found the variation in size and proportions to
amount to nearly twenty per cent.
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Part 11T,
On Individual and Geographical Variation among Dirds, considered

in respect to its bearing upon the Value of certain assumed Specific
C'lharacters.

A systematic investigation of the extent and character of individual
variation in birds seems not to have hitherto been attempted ; in faet,
few collections exist that furnish the material necessary to such a
work. In oceasional instances considerable differences between indi-
viduals of the same species, other than those that result from age and
sex, have, however, already been pointed out, but these instances seem
to have been generally, but improperly, regarded as exceptional cases.

The collection of birds in the Museum of Comparative Zodlogy now
offers unusual facilities for a general investigation of this subject, most
of the common species of Iastern North America being each repre-
sented by filty to one hundred and fifty or more specimens. The
greater part of them having been collected in Southern New England,
and a large proportion in Eastern Massachusetts, they are the more
valnable for this purpose, from their having been colleeted essentially
from the same locality. The examination of this material has disclosed
a hitherto unsuspected range of purely individual differentiation in
every species thus far studied. At the same time regard has been
had to the more obscure seasonal variations in color, and to the gen-
eral differences that depend upon age, including such as result from
senility as well as from immaturity. TLocal or geographical variations
have likewize been carefully considered, with results that a short time
since were unsuspected.  These several lines of investigation bave
ghown that in many instances what have been regarded as reliable char-
acteristics of species have in not a few cases really little or no value;
that the importance of many diagnostic features has been too highly
estimated, and that consequently a careful revision of our published
faunae will be necessary for the elimination of the mercly nominal
species.  In the following pages many of the data which have led to
these conelusions will be presented.

Individual variation not only affeets color and size, but the propor-
tions of different parts, as the relative size and form of the wings, tail,

bill, toes, and tarsi, including the skeleton as well as the external organs;
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of the soft parts no account can as yet be given. Geographical varia-
tion has an equally universal range, but is most strikingly exhibited in
the color, in size, and in the form of the bill. Individual variation will
be first considered, and subsequently geographical variation. In each
case each prominent phase of variation will be more or less fully de-
seribed.

1. IxpIvIDUAL VARIATION.

Individual Variation in Color.— In birds of whatever age, two lines
of variation from the average or medium type of coloration are readily
distinguishable, the variation depending essentially on differences in the
depth or intensity of the general tint. On the one hand, individual
variation in color results from a greater than the average amount of
coloring matter in the integuments ; on the other hand, from an amount
less than the average amount. The difference in this respect between
the extremes of a series of fifty or one hundred specimens of any spe-
cies, collected in course at a single locality, and nearly at the same
season of the year, is often as great as occurs between truly distinet
species. DBut the difference is here solely one of intensity of color,
while in allied species there is almost always an appreciable variation
in the style of coloration. In individual variation the differences usually
extend alike to all parts of the integuments ; that is, if the plumage
of the upper surface of the body is brighter or paler than usual,
the same difference extends to the plumage of the lower surface of the
body, and also to the bill and the feet. This is noticeable not only in
species that have the color in uniform masses, differing in tint on differ-
ent regions of the body, as in the robin ( Tuwrdus migratorius), the blue-
bird {Sfaf[.rr stalis), the Maryland }‘{?llm‘.-'-thl'uut (G{?uiﬁ{wﬁs trichas), the
mocking-bird (Mimus polyglottus), and apecies generally of that type
of coloration, but also in spotted birds, as in the various spotted species
of Fringillide, Turdus, Dendreca, ete., where the plumage on certain
regions of the body is marked with numerous streaks and spots differing
from the ground color, in which case the intensity of the color of the
markings correllates in its variations with that of the ground color.
Closely allied species, on the contrary, usually vary more or less,
not only in respect to the ground color, but also to a greater or less
degree in the style of the markings. In illustration of this point the

familiar group of the small, spotted-breasted wood-thrashes of Eastern
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North America — the group Hylocichla of Professor Daird — may be
taken. Three of these species (Lurdus fuscescens, T. Swainsoni, and
7. Pallast) are so closely related that for many years they were vari-
ously confounded with each other by alinost all who wrote of them,
one of them not being clearly recognized as distinet from the others till
thas established by Dr. T. M. Brewer,® in 1844, and also at about the
same time by Mr. J.-P. Giraud, T each apparvently independently of the
other. Yet they are so distinet that there seems to be not the slightest
excuse for again confounding them. While they all agree so closely in
general size, in form, and in proportions, that a series of detailed meas-
urements of many specimens of each species gives in the average no
constant differences in any of these particulars, each differs from the
other radically and constantly in style of coloration, and somewhat in
general tints, in habitat, nidification, habits and song. Two of these
species (7. fuscescens and 7% Swainsont) agree in the style of the colora-
tion of the dorsal surface, but differ so much in the color of thiz part, that
this character alone is always suflicient to separate them, while a still
wider difference is seen in the color and markings of the ventral surface,
a glance at this part of 7. fuscescens being suflicient to invariably dis-
tinguish it from either of' its above-named allies. The third species (7
Fallast) differs markedly from both the other two in the style of color-
ation of the d@orsal surfuce, the rump and tail being conspicuously dif-
ferent in color from the anterior part of the body, whilst the others
exhibit no contrast of color between these rezions.  DBut the under sur-
face of 1\ Swainsoni is so like that of . Pallasi that frequently speci-
mens cannot readily be referred to the one species rather than to the
other from a view of this surface alone. This group serves as a fair
general illustration of the kind of variation in color usually seen in
closely allied species, but there oceur oceasional exceptions, where a
difference in the relative proportions of different parts, or a wide differ-
ence in size, is the prominent specific distinetion, the smaller species, so
faras color is conecerned, being a diminutive representative of the larger,

Taking the present group of Hylociclla (for reasons that will appear
hereafter 1) as a group illustrative also of individual variation, it is found
that the differences in color in different individuals of either species

® Proc. Boston Soe. Nat. Hist,, Vol. I, p. 191, July, 1844.
1 Birds of Long Island, p. 91, 1843 - 44.
} See the remarks on these species in Part IV.
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results from the amount of rufous pervading the plumage. Individuals
of Turdus Swainsoni of the rufous or bright-colored type have the dorsal
surface of a uniform brownish-olivaceous tint, and the sides of the head
and breast strongly suffused with yellowish-brown, which tint is also
traceable throughout the lower plumage, in the brighter color of the
basal brownish band on the inside of the wings, and in the color of the
mouth and base of the bill. In other individuals the upper plumage
is of a dark olivaceous tint, without any trace of brownish, the sides
of the head, neck, and breast being ashen, with often no appreciable
tinige of ferruginous; specimens of this type thus differing widely in
general aspect from those of the other, Between these extremes, of
which examples are not unfrequent, nor confined to any particular
locality or season of the year, there is every degree of intergradation,
specimens intermediate between the two being by far the most fre-
quent, and constituting the average or common form.

Lurdus Pallast and Turdus fuscescens present precisely similar vari-
ations. They are also seen in Twrdus mustelinus, in Turdus migrato-
rius, in Stalia sialis, in Seiurus noveboracensis, in many species of Den-
dreeea, sparrows, and other species which I have especially investieated
in reference to this point, embracing examples of all the leading families
of birds. The ruffed grouse (Bonasa wmbellus), as is well known,
varies in the color of the upper parts from reddishi-Lrown to gray ; the
great horned owl (Bubo virginianus) from dusky through numerens
shades of rufous and fulvous to nearly white, the fulvous suffusicsi so
commonly present in this species varying from ferruginous on the one
extreme to its complete obzolescence on the other. In such common
and thoroughly known species as the robin, blue-bird, ete., the true
character of these variations is recognized, but in groups where the
species are not well known, and especially in specimens from partially
explored regions, they are frequently regarded as of specific value, and
the addition of numerous nominal species is the res=ult.

Besides the variation in the depth of color already noticed, birds hav-
ing the plumage varied with streaks and spots differ exeeedingly in
different individuals of the same species in respeet to the size, shape, and
number of these marks, and in the general aspect of the plumage result-
ing from such variations. Generally, as already stated, such differences
correllate with the variations in the intensity of the ground color, the
darker or more deeply colored birds being usually those with the mark-
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ings lareest and brightest. A wide range of variation in this respect is
seen in all birds which have the breast and lower plumage marked with
dark streaks and spots on a lighter ground, or that have the whole plu-
mage streaked. In the common song sparrow (Melospiza melodia), the
fox-colored sparrow (Passerella iliaca), the swamp sparrow (Melospiza
palustris), the black and white ereeper (Miotilta varia), the water wag-
tail (Seiurus noveboracensis), in Lurdus fuscescens and its allies, ete.,
the difference in the size of the streaks is often very considerable. In
the song sparrow they vary to such an extent that in some cases* they
are reduced to narrow lines; in others so enlarged as to cover the
areater part of the breast and sides of the body, sometimes uniting sn
the middle of the breast into a nearly continuous patch. Variation in
this respect is equally great in the fox-colored sparrow and in the grass
finch (Poocetes gramineus). Massachusetts specimens of the savanna
sparrow ( Passerculus savanna auct.) also present variations exactly par-
allel with those of the song sparrow. Yet these differences, with other
variations to be hereafter mentioned,f have been regarded, as in the
case of Passerculus savanna, as of specific value. Similar variations in
the Hylocichla group ave very marked, as in Zurdus (Hyloeichla) fus-
cescens especially.  In some specimens of this species the colors are on
all parts not only very pale, but the markings on the breast are reduced
to indistinet narrow lines ; in others, in which the general color of the
plumage is darker, the markings on the breast are dark, broad, and
triancular. Two specimens taken in Cambridee the same day (early
in May), both of which are males, exhibit these extremes. Average
male specimens of the black and white ereeper (Maiotilta varia), in
which the plumage is varied with longitudinal black and white streaks,
have the black streaks about a third broader than the white ones;
but other specimens occur in which the white ones are equal to and
even broader than the black ones; others have the black streaks so
much broader than they usually are, — the white ones of course being
proportionally reduced,— that the general aspect of the plumage at a
short distance is nearly black. The difference between these two
extremes is strikingly great. Yet similar variations, scarcely less in
degree, occur in nearly all of the striped-breasted warblers,

. & " s A
In birds which have the ground color of certain areas of the body

* Perfectly mature specimens only are here referred to.

t See the remarks on the genus Passerculus in Part 1V.
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black spotted with white, as in some of the woodpeckers (Picus villosus
and P. pubescens, for example), the white markings vary in size most
notably, and sometimes in number. The white markings so common
on the wings and tails of birds, as the bars formed by the white tips of
the greater wing coverts, the white patch occasionally present at the
base of the primary quills, or the white band crossing them, and the
white patch near the end of the outer tail feathers, are also extremely
liable to variation in respect to their extent and the number of feathers
to which, in the same species, these markings extend. Variation in the
tail markings is particularly common, as may be seen by comparing
numerous specimens of almost any species of Dendraca, Junco, Pipilo,
of Mimus polyglottus, Clhordeiles popetue, ete. In the latter species the
white patch on the wing does not ordinarily encroach upon the outer
vane of the first primary, and rarely upon its shaft, but in several spe-
cimens before me it covers not only the shaft of the first primary, but
extends completely across its outer vane! The black subterminal bar
on the upper surface of the tail of the ruffed grouse (Bonasa umbellus)
ordinarily crosses all but the middle pair of feathers, on which there is
usually no trace of this bar; in many specimens, however, it is barely
traceable on them, and in others it is as distinet and perfect on the
middle pair as on the others.®

The Parula americana presents also remarkable examples of indi-
vidual color variation. The colors of the males are usually much
brighter than those of the females, but cases are frequent where the sex
cannot be determined by the color of the plumage. Adult males also
vary greatly in the sftyle of coloration. They are generally bright
yellow anteriorly below, with a broad band of dusky reddish-brown
across the breast, varying in tint from nearly pure chestnut to dusky
reddishi-brown, and even black, and also greatly in extent. In some,
however, this band is partially obsolete, in which case the whole plu-
mage is generally paler than in average specimens. DMore rarely large,
brightly colored males are taken, even in New England, with the whole
breast bright yellow, the brownish pectoral band being entirely absent.
This condition, however, seems to be more frequent in specimens of
Parula collected in Mexico, and Central and Northern South Ameriea,
which on this account have been regarded as distinct from the Parula
of the North; yet all the conditions of color seen in s-pm:imens from

* See remarks on color variations in other species in Part IV.
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the North are also common to those from the South, and wice
vers.

In species in which the female usually differs from the male in being
paler colored, the pattern of coloration being the same in both sexes,
females occur more or less frequently which are as brightly colored as
the brightest males, and males that are paler than the generality of the

females.

Variation tn Color depending on Season. — A word in this connection
seems necessary concerning some of the more obscure variations de-
pending upon season and age, since it is sometimes difficult to avoid
confounding these differences with those resulting from individual vari-
ation.  In many species there is a marked change in the color of the
plumage without a change of the plumage itself. No experienced col-
lector ean have failed to notice the much brighter and livelier tints
the plumage of most song birds presents immediately after the autum-
nal moult, in species in which there is no marked seasonal change
of color, in comparison with the faded appearance they exhibit to-
wards the close of the breeding season. This brighter autumnal ting
is particularly marked in the Fireos, the different species of Fm-
pidonax, Sayornis, Confopus, and in some of the Syleicolide, and
iz clearly traceable in hundreds of other species. Bat almost as
great a difference is seen when specimens of any species taken in
spring, on its first arrival at its breeding station, are compared with
those collected several weeks later, or just before the autumnal renewal
of the plumage. In this case the variation results in part from an ac-
tual fading of the color, aud in part from the wearing of the edges of
the feathers. Seasonal differences of this character are often only read-
ily appreciable to the experienced eye, and the failure to recognize
the caunze of these differences has led in many instances to their being
regarded as of specific value.  Ilspecially noteworthy instances of such
mi=tukes will be noticed later. Collectors, and even naturalists, gen-
erally place little value on faded or dull-colored specimens, so that or-
dinarily in collections of our native birds only fine-looking specimens
are preserved.  Dut travellers and explorers of new localities are often
compelled to content themselves with any reprezentative they may be
able to get, so that the “ closet” or exclusively * museum naturalist”
lias not usually the material necessary to furnish him with a clew to the

cunse of these variations.



MUSEUM OF COMPARATIVE ZOOLOGY. 193

Generally, aside from the paler tints of late-collected birds, as com-
pared with those taken early in the season, there is a total absence of
the grayish, yellowish, brownish, or rufous suffusions (the particular
tint varyinz of course in different species) that tinges the feathers early
in the season. The general aspect of the plumage at the two pe-
riods in question is thus essentially different. The common chickadee
(Parus atricapillus) will illustrate this point, in which the brownish
tint so conspicuous on the lateral portions of the ventral plumage in au-
tumn and winter is gradually lost as spring approaches, and in summer
is almost entirely wanting, especially in nesting females, which at this
season have the plumage generally much more worn than the males.
The savanna sparrow will also illustrate the differences resulting simply
from the fading of the color during the breeding season. In spring
both sexes have a greenish-yellow, superciliary stripe, varying more or
less in intensity in different specimens, but rarely or never of the pale
soiled-whitish so frequently met with late in the breeding season. In
the large series of specimens before me collected at that season in Mas-
sachusetts, few if any have this stripe so bright as average spring spe-
cimens have it, in many it having faded to soiled white. Scores of sim-
ilar cases might be cited, but the above are suflicient for illustration.

Variations in Color depending upon Age.— So well known are many
of the variations depending upon age, that it seems necessary to advert
to only a few of the lesser known phases. In many species there is no
marked difference between old and young birds, after the moulting of
the first or nestling plumage, which usually occurs in the oscine groups
in a few weeks after they leave the nest. DBut even in these, in many
cases, sufficient marks of immaturity remain for a time to enable any
one acquainted with such features to recognize birds of one or two years
of age from those that arve older. Yearling birds of this group are often
recognizable by their having more or less well-defined bars across the
wings, formed of light-colored, hastate, or drop-shaped spots on the ends
of the greater wing-coverts and inner secondaries, which in many
genera are peculiar to yearling birds, though in other respects, so far as
the plumage is concerned, they are not distinguishable from adults, —
a difference which in some instances has been considered specific.
Similar marks are also seen in older birds, in species that do not obtain
their adult colors till later in life.
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Yearling and two-year-old birds are also often distinguishable from
older ones by the presence, after the spring moult, of a greater than the
ordinary amount of ferruginous, ashy, or yellowish edging to the feath-
ers, such as is often seen in the winter plumage of adult birds. In
some cases such a bordering to the clothing feathers, especially those
of the back, is often strictly distinctive of young birds, and is, more-
over, a feature of common occurrence.

Generally speaking, several years elapse before the purity of the
colors and the definiteness of outline of the markings characteristic of
maturity is fully obtained, especially in highly colored species. In
birds of variezated colors the contrasts of color become for a time more
and more decided with each moult, and the markings better and better
defined, especially in respect to the white bars of the wings and the
spots on the tail common to a large number of species. The latter
markinzs usually gradually inerease in extent for a considerable period.
A good illustration of this is seen in many of the gulls, particularly in
the genus Larus. In L. argentatus the following gradual change with
age occurs in the white markings on the tips of the primaries. At [irst,
as ornithologzists are aware, the plumage of this species is uniformly
dusky, the adult colors not being acquired before the second year, and
apparently frequently not before the third, there being in the breeding
season usually a large proportion of individuals in the brown plumage.*
But there arve wide differences in the intensity of the eolor in different
individuals in this stage of plumaze, some being but slightly du-ky and
others extremely dark, — differences that probably result mainly from
differences in age, the darker birds being probably yearling birds and the
lighter ones two years old, though part of the difference is doubtless due
to individual differentiation. In this stage the wings and tail are of
nearly the same uniform dusky tint as the general plumage. In what
may be considered as the second stage, the general color is somewhat
lighter, the tail much lighter, and the primaries much darker, with a
distinet paler apical margin. At a third stage the tail becomes white,
the dorsal plumage becins to assume the blue tint characteristic of ma-
turity, the primaries change from duoll blackish brown to black, and a
small white spot appears near the end of the inner vane of the first

* Generally the large parties that spend the summer on the coast of Massachusetts,

where none of these birds now breed, consist almost wholly of birds in the brown stage
of plumage. See American Naturalist, Vol. II, p. 640, 1870.
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primary, separated from the white at the extreme tip by a broad space
of black. A subsequent gradual increase occurs in the purity of the
colors and in the extent and form of the wing markings. The complete
series of the changes in the latter is as follows: At first, as previously
remarked, the primaries are dull brownish black, a little darker than the
general plumage, with their extreme apical margins lighter. At the
next stage the three inner primaries have become much lighter, and
the light border to all broader and whiter. Later the three inner pri-
maries and the distal portions of most of the others become wholly ashy
white, and the outer portion of the other primaries much blacker. The
subapical dark portion of the wing now embraces only the seven outer
primaries, and is of a triangular form, the first primary forming the base
of the triangle. The black on the outer vane of the first primary
reaches nearly to the base of the outer vane of the second, and is more
and more restricted on the others, till on the sixth (or, more rarely, on
the seventh) it forms only a narrow bar near the tip. In other words, the
black, if present on the seventh primary, exists as a narrow transverse
subapical bar, which bar increases in distal extension on the sixth,
fifth, fourth, third, and second, to the first, and embraces the wholé
outer vane of the first primary. The basal outline of the black
area being an oblique one, a much larger portion of the outer than of
the inner vane of each feather is embraced in the black space. All the
primaries are now terminated with a narrow white border, the first pri-
mary having also an oval white spot on the inner vane, near the end of
the feather. Subsequently this spot enlarges so as to embrace a part of
both vanes, the white at the tip of the feather also meantime inereasing
somewhat in extent, and the two being separated by a broad bar of black.
Coincident with this inerease in the amount of white on the first primary,
a small white spot appears on the inner vane of the second primary.
Subsequent increase in the extent of these white markings goes on until
the white area on the second primary extends to both vanes, and the
two white spots on the first primary are separated by only a narrow
bar of black. Later still this bar becomes broken, through the partial
union of the two white spots, and finally becomes entirely obsolete,
leaving the first primary with a single continuous white apical area, an
inch and a half to two inches in length, It is probable that not all
individuals reach this final stage, thoungh most doubtless do in old age.
A large series of specimens of mature birds usually exhibit the gradual
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change above described, and indicate the inconstaney of these markings
and their unreliability as specific characters.  Often, as is well known,
these markings in the gulls differ considerably in the two wings of the
same bird.

Although the L. argentatus has been taken as a general illustra-
tion, the same varviations with age, or in different individuals, are
exhibited by most species of the genus Larus. Generally they
are admitted to have no value as specific characters, even by those
who in the case of L. argentatus have accorded to them this impor-
tance.

In some of the species of Junco and Pipilo, in Mimus, in numerous
gpecies of Dendreeca, in Parula, Muiotilta, ete., there is a similar in-
crease with age in the extent of the white markings on the tail, some-
times three and sometimes four pairs of feathers being spotted or
terminated with white in different gpecimens of the same species. In
short, these variations oceur in so many species that they may be looked
upon as indicating a general law of variation in color depending upon
age, namely, an tnerease in the purity or intensity of the gencral color,
and an increase in the size of the wing and tail markings, for a time,
with age.

After complete maturity is attained there is, however, unquestionable
evidence of a decline in color, which in many cases, and especially in
bright-colored species, is quite marked, So general is such a decline
in other groups of the animal kingdom that a eitation of evidence on
this point seems wholly needless.  Yet in birds, in numerous instances,
it is scarcely appreciable, and doubtless is in most species too slight to
be readily traced. 'This obscurity may result, however, more from an
absence of favorable conditions for such a decline to be recornized
than from its real absence. It can hardly be doubted, in fact, that a
share of the color variation seen in mature birds is attributable to this
ause. It is well known that young mammals in their first pelage are,
as a general rule, much darker colored than the adults of the same spe-
ciess At a later period the color fades more slowly, but in old
age the hair often becomes more or less oray, the blanching being in
some cases very marked. Nearly all birds are alzo darker in their nest-
ling and immature stazes of plumage than after they arrive at maturity,
especially it in the adult stage the plumage is light colored ; and it is
more than probable, and in some cases certain, that the decline in color
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eontinues in a slight degree through life. The change of Falco candi-
cans from du-ky when young to nearly white when fully mature may
be hardly referable wholly to the blanching of age; but the gradual
obsolescence of the dusky mottlings of the snowy owl (Nyctea nivea), as
it advances in age, seems strictly parallel to the blanching of the gray
colt to a white horse. Ience a second law of variation in color in old
age, namely, that of senile decline.

INDIVIDUAL VARIATION IN (GENERAL SIZE AND IN THE RELATIVE
Size oF DIFFERENT PARTS.

TIndividual Variation in General Size and Form.— Measurements
of scores of specimens of birds of the same species and sex, collected at
the same locality and season, show the existence of a large range of
individual variation, both in size and in general proportions; the varia-
tion extending to every external part of the body, and implying a
corresponding variation in the internal anatomy. In birds size has
usually been regarded, from its comparative constancy in the same
species, as an important specific character. DBut from the fact that
specimens of closely allied species often differ but little from each other
in this respect, it has been justly looked upon as being in some cases
more or less unreliable ; but from the great importance commonly
attached to it, it is evident that such instances are usually regarded as
exceptional. Individual variation in this respect having been formerly
regarded as too slight to have any significance, the size of a single speci-
men has usually been given as that of the species to which it belonged ;
hence subsequent variations from it discovered in other specimens of the
same species has sometimes led to the recognition of the latter as
specifically distinet.  Especially has this .been the case when a differ-
ence in size has been associated with a wide difference of locality. The
facts in the case, however, show that a variation of fifteen to twenty per
cent in gencral size, and an equal degree of variation in the relative
size of different parts, may be ordinarily expected among specimens of
the same species and sex, taken at the same locality, while in some
cases the variation is even greater than this. Table A (p. 198) shows
to some extent the general variation in size, but it does not always
give, nor even generally, the extreme differences in the size of similar
parts, as the wing, tail, etc., since those averaging the largest or
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smallest for the four measurements given are orten not those having
the longest or the shortest wing, tail, or tarsus, or which measure the
most or the least in length or alar extent. The extremes of variation
in the size of the wing and tail is given in Tables B, C, and D. *

Talble A. — Vartation itn General Size.
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As a large proportion of the specimens mentioned in some of the fol-

—— L. Agassiz | 750 1020 3.4 :.i'bl.]'l

lowing tables (most of Tables A to G) were taken during the season
of their migration, they may have originated at widely different locali-
ties, and thus the differences indicated may be in some measare due
to geographical causes. In other cases, however, all the specimens

* The measurements given in this paper were all taken either from fresh specimens
by the collector, or by mysell from specimens preserved in spirits.
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were taken in the breeding season; while in still other instances
(Tables II to P) the species were purposcly chosen from among
such as find their northern limit of distribution near the locality where
all were taken.  Of ten species of the latter class, twenty perfect male
specimens have been carefully measured,* the measurements embra-
cing a series of eighteen to twenty distinet parts ; under such circum-
stances the variation in general size, in leneth, in alar extent, in the
length of the fulded wing, the tail, the tarsus, the head, the bill, etc., ete.,
commonly ranged from twelve to eighteen per cent,

In respect to the differences in the general form of the body, two
leading styles of variation from the average form may be recognized in
nearly all species, namely, a relatively robust form, in which the stout-
ness extends to all parts, and a relatively slender form, in which the
slenderness is equally general. Variations of this general and sym-
metrical character are remarkable only for their extent, since in such
cases there are no marked discrepancies between the relative size of
different parts.  Contrary, however, to our usual notions of exact sym-
meiry in animals, the unsymmetrical variations are by far the most
frequent and important.

Variation in the Relative Size of Different Parts. — In specimens
of average size of any given species, considerable differences exist
in the relative size of different parts. In individuals of the aver-
age alar extent of their species, for example, the length of the folded
wing may vary very considerably, in consequence of a difference in the
length of the primary quills as compared to the length of the bones of
the wing.  The length of the folded wing or the alar extent may vary
with reference to the whole length of the specimen, in consequence of
differences in the relative length of the tail, the neck, or the body. The
tarsus also varies independently of variation in the general size, as do
also the toes to the tarsi, relatively short toes being found to accom-
pany tarsi of ordinary length, and, conversely, long toes short tarsi.j
The wing varies in its form in consequence of the different relative
development of the primary and secondary quills.} The tail varies in
respect to its form, especially in regard to the degree of its emargination
or graduation, and, in some groups, in respect to the number of its
feathers. The bill also varies greatly in size and form. The variations
in these various parts will be considered separately and in detail.

* See below, Tables H to P, pp. 210-219, { See Table E, p. 204.
t Seo Table F, p. 205.
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Variation in the Length of the Folded Wing and the Tail.— The
measurements given in the following table (Table D) sufliciently illus-
trate the variation in the length of the folded wing in fully mature speci-
mens of the same sex and species, while Tuble C indicates the
variation in the length of the tail, in specimens of a similar char-
acter. All the specimens, with a few exceptions, were taken within
a few miles of Cambridge ; the others are mainly also from Kastern
Massachusetts, a few * being from a single locality in Florida. The
series from which these extremes are taken embrace ordinarily not
more than twenty-five or thirty specimens; with larger suites the
differences would in many cases doubtiess be much increased. The
largest and smallest only are taken, between which, however, there
is every gradation. The difference between these extremes is indicated,
and also the percentage of the variaiion, based on the average of the
two extremes. The amount of the variation in the length of the folded
wing ranges, as will be seen from the table, from twelve to twenty-one
per cent of the average length. In the tail the amount of variation in
respect to length ranges from fourteen to twenty-three per cent. The
different species vary considerably in respect to the amount of variation
each presents, some being much more variable than others. It should
be stated, however, that as a general rule the widest extremes, or the
highest percentages of variation, occur in those species of which the
greatest number of specimens has been examined. It will also be noticed
that the tail usually varies more than the wings. In species with a
relatively long tail the percentage of variation in the length of this
member is found to be greater than in those species in which it is of
medium length or short, as would have been naturally expected. In
several cases the greater differences occur between females, but this
may be a mere coincidence.

In this connection it may be added that the variation proves to be
much less between specimens of the same species and sex when taken
at a single locality in the breeding season than when taken during the
period of migration. In many instances specimens of the same species
may be obtained at one locality which shall represent the whole range
of its geographical variation, as well as its individual variation, as in
the case of those species which breed far to the North, but migrate in
winter to the tropics, being thus but transient visitors to the temperate
portions of the United States.

* Those of Mimus pciyglottus, Cardinalis virzinianus, Picus borealis.
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Talle B.— Individual Variation in the Length of the Folded Wing.
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Variation in the Relative Length of the Wings and Tail.— Table D

illustrates the irregularity of the variation in the wings and the tail.
first column of measurements gives the length of the folded wing

The
, and

Table D.— Individual Variation in the relative Length of the
Folded Wing and Tail.
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the second the length of the tail, of the same specimens; the third
column shows the differgnce in length between the tail and the wing,
and the fourth column the amount of the difference between the two
extremes. In Mimus polyglottus the tail is usually one fourth to one
half’ an inch longer than the wing; but in many specimens the wings
and tail are equal, and in a small proportion the tail is shorter than the
wing. In the seven specimens of this species cited in the table, the
variation ranges from the tail being one fifth of an inch shorter than
the folded wing to one inch longer. In the three specimens which
agree in the length of the tail (4.35 in.), the variation in the
length of the folded wing ranges from 3.25 in. to 4.25 in., or is nearly
twenty-seven (26.89) per cent. The larger specimen, however, is a
male, while the others are females ; but between the two females the
difference is over twenty-four (24.3) per cent. Similar differences
have been met with in various other species, but it has not been déemed
necessary to cite a larger list of examples.

Variation in the Form of the Wing. — By the form of the wing is
meant its general outline when expanded, which is mainly deter-
mined by the relative length of the remiges. The form of the wing,
and especially the relative length of the different primary remiges,
has direct relation to the power of flight. In strong, swift-flying
birds, the outer primaries are the longest, giving a narrow pointed form
to the expanded wing, as in the swifts, the swallows, in Chordeiles, in
the Sternine and in most of the Procellaride. In birds of medium
powers of flight, as in most of the true finches ( Coccothraustine) and
Turdine, the Tyrannide, the Sylvicolide, ete., ete., the third, fourth,
and fifth primaries are the longest, the wing being less pointed and
broader. In species with low power of flight, as the Troglodytide,
several genera of sparrows, the grouse, ete., the outer primaries are still
more reduced, the wing is much more rounded and shorter, and the
power of flight is in each case correspondingly less. In birds of the
first class, which live almost wholly on the wing, little variation is seen
in the relative length of the primaries.  In those of the second and third
classes, slight variations affect in less degree the particular habits of
life, so that among the latter would be naturally expected the greatest
ranze of individual variation.

Correlating with the variation in the form of the wing, as determined
by the relative length of the outer primaries to the length of the inner
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primaries are similar variations in the relative length of the inner secon-
daries as compared with the outer secondaries. Relatively short inner

¥

secondaries (generally improperly called * tertiaries hence ac-
company long primaries, and, conversely, long inner secondaries,
short outer primaries. The particular form of the wing in any group
depending upon the relative development of these several elements,
they hence afford excellent generic characters ; but while thus impor-
tant, they are subject to a considerable range of individual variation.
The form of the wing being readily determined by measurements,
and easily expressed mathematically, the amount of the variation is
easily measured and tabulated. In the following table (Table E) the
extent and character of this variation is to some degree illustrated. In
the first column of measurements is given the length of the folded wing ;
in the second the extent of the longest primary beyond the outer (or
shortest) secondary, and in the third the extent of the longest pri-
mary beyond the inner (or longest) secondary. The fourth column
gives the amount of variation in each specimen cited.

Table E.— Variation in the Form of the Wing.

| —_Ext._of I'r.[Ext. of Pr. ]
(M. C. Z. No.|Sex. | Epecies, l!ﬁ:ﬁ?;.ﬁf beyvond beyond ‘A?:?n?‘:nnf
| g & Outer See | Inner Sec. 5
9319 | & | Teterns Baltimors 3.75 ‘ 77 l 00 13
aaq) | & Ieterus Baltimore 3.83 b7 | | A4
1332 | 4 Ieterns Baltimore 3.64 | 57 | 1.06 49
1567 T Teterus Baltimore 3.50 S6- | 02 A6
2064 el Leterus Baluimore 3.85 a7 | L.OF B30
247 d Teteras Baltimore 3.85 A7 | 1.2 25
BT 4 | Dolichonyx oryzivora 3.80 | UL ‘ 1.42 44
5741 g Dolichonyx oryzivora 4.00 | 1.20 1.40 20
119 d Dolichonyx orvzivora 3.82 .78 | 1.23 45
9854 | & Dolichonyx oryzivora 3 53 | 493 | 1.14 A6
b | | ? | Tyrannuns carolinensis 4.30 J B85 1.15 30
113 | 1 Tryrannus carolinensis 4.60 | .90 | 145 .55
1317 | ? 1 Tyrannus earolinensis 495 | 76 | 110 34
4003 T | Tvrannus carolinensis 4 60 135 | 162 27
10107 ! g | IHedymeles ludoviciana | 4.20 ‘ A0 | 1.05 15
590 d | Hedymeles ludoviciana | 4 00 | A0 1.25 35
94935 | d | Hedymeles ludoviciana 4.00 | GO 1.06 A0
1456 | & | Sialia sialis 3.75 ‘ 100 | 110 10
1945 | J Sialia «inlis 3.90 1.03 1.10 07
| aszs | & ‘ Sialia sialis 4 07 l 130 | 1.30 00
| 5808 | @ | Sialia sialis 405 | 125 1.40 15
| 10202 # | Sialia sinlis 3.90 | .05 115 20
250 | 1 (ialeoscoptes earolinensis | 3.37 | .55 50 =—.04%
1590 | % Galeoscoptes earolinensis | 3.75 A5 .70 .15
Rass | 1 Galeoscoptes carolinensis 3.85 | a5 T -, 92
10014 ¢ Galeoscoptes carolinensis | 3.85 | a0 g —+.015
DT 4 i Galevscoptes carolinensis | 855 | .67 g0 | 403
| B S iE o _— :
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Variation in the relative Length of the Primary Quills. — From the
great stress laid upon the relative lenath of the outer primaries by de-
seriptive ornithologists in determining genera and species, one would be
led to expect but a slight amount of variation in this respect in speci-
mens of the same species. On the contrary, however, it is soon found,
on giving special attention to this character, that a considerable amount
of individual variation in this regard really exists. That the wing
formula, so generally introduced of late years into specific diagnoses, is
in a great degree unreliable as a specific character, is sufficiently shown
by the subjoined table (Table F, p. 206) of the relative proportions of
the primaries. The comparison, extended in the table to only a few
species has been carried to scores of others with similar results,

In general, in species of the Oscines which have the second primary
usually the longest, it is sometimes the first and sometimes the third
that is the longest. In those which have the third ordinarily the longest,
the second and third, the third and the fourth, or the second, third, and
fourth are frequently equal. In those in which the first (or the second
when the first is very short) is intermediate to the second and fourth
or to the third and fifth, it may be equal to or longer than the second or
third, or only equal to the fourth or fifth.

Variation in the Form of the Twl, and in the Number of the
Reetrices. — Individual variation in the form of the tail is often quite
marked. In species with the tail deeply forked, different specimens
vary considerably in respect to the depth of the fork. Those with the tail
rounded and much graduated differ greatly in respect to the amount the
middle feathers exceed the outer ones in length. In species with a nor-
mally nearly even tail, the tail is sometimes distinetly emarginate, and
sometimes as distinetly rounded in different specimens of the same species.

In regard to the number of rectrices, in those groups in which the
number exceeds twelve, as in the Rasores, the Lamellirostres, ete., the
number is frequently variable. The rectrices of the common ruffed
grouse (Bonasa umbellus) are usually eighteen in number, but an ex-
amination of numerous specimens shows that the number varies from
sixteen to twenty. The usual number in ZTefrao canadensis is sixteen,
but the number varies from fourteen to eighteen. In Cupidonia
cupido, and in other species of grouse, similar variations also occur.
They are also frequent in the Anserine. In Bernicla canadensis,
for example, the usual number of rectrices is eighteen, but the number
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Table F. — Variation in the relative Length of the Primaries.

: No

Epecies.

3239
6764

8837

8243
5107

8205

8206

10698
10699

B166
10700

10701

12420
4612

6457

4816
6665
6933

6032
5364
5248

a080
5176

RATH

3412

10533

5056
50537
3390
6675
10958
10963
10960

10962

Bl14

4845
4653
45344

Turdus fuscescens
Turdus fuscescens

Turdus fuscescens
Turdus Pallasi
Turdus Pallasi
Turdus Pallasi
Turdus Pallasi

Myiarchus erinitus
Myiarchus crinitus

Myiarchus crinitus
Myiarchus crinitus

Myiarchus crinitus

Tyrannus carolinensis
Tyrannus carolinensis

Tyrannus carolinensis

Contopus borealis
Contopus borealis
Sayornis fuscus

Sayornis fuscus

Lophophanes bicolor
Lophophanes bicolor

Lophophanes bicolor

Dendraeea coronata
Dendrosea coronata

Dendroeeca coronata

Dendroeea coronata

Dendreeca coronata

Dendroeea striata
Dendroeca striata

Dendroeca striata

Dendreeca striata

Pinicola enucleator
Rinicola énucleator
Pinicola enucleator
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! Ampelis ecedrorum
| Ampelis cedrornm
| Ampelis cedrornm
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varies from fourteen to twenty. Specimens with sixteen are tolerably
frequent. Yet one of the principal characters urged as separating the
B. Hutchinsii from the B. canadensis is the possession of two more
feathers in the tail by the latter than the so-called B. Hutelinsii is
assumed to have. In Bernicla brenta the usual number is sixteen,
but in different specimens they vary from fourteen to eighteen. A
greater, or less amount of variation in the number of the feathers of
the tail is more or less common to numerous other species of the duck
tribe. An odd number is even quite frequent, one half of the tail hav-
ing pormally one more feather than the other.

Variation in the Relative Length of the Tarsus and Toes.— A com-
mon feature in modern generic and specific diagnoses is a statement of
the ratio the length of the tarsus bears to the length of the middle toe
or to the hallux, and the relative length of the hallux to the outer or
inner toe, as though we had here constant structural proportions. The
following table (Table G) shows that such is not the case, the varia-

Table . — Relative Length of Tarsi and Toes.

[3:. C. 2. No. st-x.! Species. | Tarsus. ! Miile | O fitaliny.
5558 7 | Galeoscoptes carolinensis 1.08 | 1.04 A2 &
2273 ¥ i Galcoscoptes carolinensis 1.15 .08 10 .70

10356 | ! | Galeoscoptes carolinensis 1.00 .00 |° .70 a3
5857 | 1 : Galcoscoptes earolinensis 1.18 1.08 7 75
2299 | 1 Galeoscoptes carolinensis 1.07 93 68 67
5605 | d Sialia sinlis 07 of a7 a8 1
14506 | Sialia sialis .14 .54 52 H5 |
HT66 d | Sialia sialis L3 B0 il B0 |
1883 | J | Sialia sialis .80 91 7 65 |
| HETH d | Sialia sialis L0 | B4 i .61
1881 | & | Sialia sialis a1 | 85 | 56 | 72 |
1771 | & | Pipilo erythrophthalmus 88 | .95 .73 f .80 |
1399 I Pipilo ervthrophthalmus 1.05 | 1.05 B0 | .78

350 | 4 | Pipilo ervthrophthalmus 1.05 | 1.12 .76 .84
1476 g Pipilo ervthrophthalmus | 1.10 1.03 75 .78
2085 Pipilo erythrophthalmus 1.13 1.00 L0 LE0
9854 o Dolichonyx oryzivora 98 |17 .83 .82 |
5585 d Dolichonyx oryzivora 1.15 1.27 .98 93 |

J' 9894 | d | ]}{r]irll.un_:l.'x OTVEIVOTL 1.00 1.00 .83 Bl |

| 10219 | d | Dolichonyx oryzivora 1.03 1.25 L8 a0 |
2320 | J | Ieterus Baltimore 83 68 88 72 |
a793 | ad | leterns Baltimore 1.02 | .B5 7 L0 |
1567 o Icterus Baltimore 97 | lLoo a0 £0 |

10025 | 2 i Tyrannus carolinensis 67 .73 | .53 T

10027 i Tyrannus carolinensis L&) 85 55 Bl |

10028 l 1 'I';.-r.-nmns carolinenszis .70 87 53 | &7
5546 | 7 Tyrannus carolinensis | .70 | .80 60 | .60 |
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tion being as great between different specimens of the same species
as between different species of the same genus, and even of differ-
ent eenera.  The variation in the lensth of the toes is often due to
an increase or a decrease in the length of the nail, but by no means
rarely to variations in the length of the phalanges themselves. As
already stated, and as appears from the table, toes of less than the
average length accompany tarsi of the averaze or of more than the
average length, and toes of more than the average length accompany
tarsi of medium or less than the medium length.  In compiling the above
table the specimens mentioned have been selected in each case from
a series of only twenty specimens of the species to which they respec-
tively belong, and represent the longest and shortest tarsus, middle toe,
outer toe, and hind toe met with in each series, and also the greatest and
least amount of difference in these several elements, They are all
taken from Tables H to @ (see pp. 210-219), which serve to show
the usual range of variation, in respect to size and proportions, in ten
species.®

Individual Variation in other Parts.—In addition to the instances
already mentioned, individual variation of a similar character and equal
extent occurs in the relative size of other parts.  The length of the bill,
for instance, is often compared to the length of the head, or to that of
the tarsus in specific diagnoses. Table G' (see next page) serves to
show the individual variation in respect to the proportion of length to
alar extent ordinarily met with in specimens of the same species.

To show more fully, however, the exact nature and extent of what
may be considered as purely individual variation, tables of detailed
measurements of about twenty specimens of each of a number of
species are herewith appended (Tables II to Q). Care has been
taken to not only select specimens of the same sex, collected at the
same locality, and as nearly as possible at the same season, but also
such species as find their northern limit so near the locality at
which they were taken as to obviate the complication of individual
with geographical variation, which would result if the range of the
species extended far to the northward of the loecality in question.
In general, the specimens are all from Eastern Massachusetts, and

* leterus Baltimore, Dolichonyx oryzivorus, Pipilo ervthrophthalmus, Sialia sialis,

Galeoscoptes carolinensis, Pyranga rubra, Geothlypis trichas, Harporhynchus rufus,

Tyraunus carclinensis, Hedymeles ludoviciana.
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Table ' — Individual Variation in the Proportion of Length to

Alar Exrtent,
e : — | |
M. C. Z. No.| Orig. No. | Sex. Epecies, [ | |
5056 668 | ¢ | Dendrwcea striata J 5.45 9.70 |
B 2 I Dendreeea striata 5.50 B.68 |
5087 | 245 d Passerconlus savanna | 5.50 9.13
| 931 | & Passerculus savanna 1 5.83 7.75 !
- 4 | Passerculus savanna | 6.00 B27 |
R 1937 g Cardinalis virzinianus | 9.00 11.50
— | 2394 ¥ Cardinalis virrinianus B0 11.75 |
g901 —— | & | Dolichonyx orvzivorus 6.65 11.50 |
2995 | — | & ! lolichonyx oryzivorus 7.50 ° 11.50 |
2340 | *? Mimus polyglottus 9.6 14 25 |
- D374 7 Mimus polvglottus 0.75 14.00 |
—_— 3wl | 9 Mimus polygzlottus 9,80 13 00
o7 i Turdus Swainsoni 7.25 12.15
2930 —_— 1 MTurdus Swainsoni 7.75 11.20
1829 —_— 1 Turdus Swainsoni 6.90 11.20 |
307 — 1 Turidus Swainsoni 7.24 11.00 I
OG54l — 1 Turdus Pallasi 700 10.50 |
145 —_— 1 Turdus Pallasi 7.00 11 40
5756 —— | 2 | Turdus Pallasi 7.38 11.05 |
' 3814 | & ! Turdus I*allasi 7.38 12.33
L P i ' d Turdus Pallasi 7.23 11.94
| 26 o | Turdus Pallasi 6.80 11.28 |
_— 367 d MT'urdus fuscescens 7.81 13.70
R 495 g Turdus fuscescens T.87 11.91
—_ H51 d Turdus fuscescens T.00 11.95
— e el d Parus atricapillus 5.50 8.12
4946 268 | ¢ | Parus atricapillus 500 8.60
11714 114 | 9 Parus atricapillus 5.75 7.88
95 —— | & Ageleus pheeniceus 9.00 15.10
a3 _ d | Agelmus pheeniceus 920 14.40
5723 — | d Apgeleus pheniceus 845 14.45

from within a short distance of Cambridge. A very few are from
Southern Maine and from the Connecticut valley at Springfield ;
but the general faunal character of all these localities is essentially
the same.*

In addition to the measurements given in these tables, several others
are sometimes taken by collectors, as the relative posterior extent of the
outstretched feet and the wing, as compared with the tail. As they are,
however, among the most variable of proportions, and are likewise
among the most difficult measurements to take with accuracy, they have
been here neglected.

* In consequence of the small size of these pages, it has been found impractieable to
include the names of the localities, the date of collecting, and the name of the collector

io the tables, as would have been desirable.
VOL, II. 14



OF THE

BULLETIN

210

05 | gL | 61 | E9'L | oL i 06 ol B6' T _ = o - _ 00'g | £8°2 | OD'EL _ COlL | 2 _ 00CE
P | 59" | 08 | 09°1 | &L Ll 06" oL 06 €91 “ I8°T | 96" 8L _ 008 | 896 | GL°[1 | OG°L | P | ©BBE
1 Tl F S B ] e -E [ (- o lgs” |'OFL | PST |06 L | e8'% | SL°8 | SL°HL | S9°L | £ | 6185
05 | #8° | e8| 291 | L9 it 0=’ &L’ Lh” 1871 | w671 | 18 19 | 6’6 | E'E | GLL1 | UL 7»4 OGRS
PP | BLT | 8L | G491 | g9t | 89 | B8 | OL i b (B T L0 1 | 06 96’ | SL'E | GLL | P | 66¥G
DEBE ) R 1Y ro Ly’ &9 a8’ ee'r | 2971 | o gy |63 | s |sLl|osL | 2| OGS
05 | 927 | g4 | 891 | 89 AU B+ - z0° |loe |ogn | el | o1 | L2 |ooe | cse | 0611 | S22 |2 | $968
ol Ml R 1 A B e 89° | €8 | ¢&'1 | 02°1 | G6° Ly | €4'% | 098 | OS°11 | OE°L | p | OGET
16° | LL° | 8L | %1 | o oL H8° oL L6 IE1 | REL | 00T |¢8 | 8LG |893% | 0011 | OFL || 8BS
oY | B | BLT | 8BS | £9° oL 06 (I} 167 06’1 | EF°L | 96 89 | 26°% | 428 | 06711 | 092 | P | €662
G| w8 | &8 _ oL | oL _ H A gL e’ o't | gl | — = 06'c | 098 | 05711 | OF'L | P | 9951
gF | LL | 6L | S€1 | L | el | 06 or |06 | O0FL | SPL | FE 0 | 0L | st | OD1L | 082 | P | FEEL
0" | 08" | L2 | 89°1 | 8L |08 | DOE | S 16" | OoF'1 | £4°1 | E6° 96" | 00 | 088 | SLIT | OUL | £ | LOGL
BF | BL | £L7 | D9'T LS9 0L L8’ 0L | 06 BE'l | B9°1 | &6 §9° | 00°C | S2'8 | OSTI1 | 0S°L | £ | ©963
BF | €8° | 08" | 09'1 | 8Y oL a6’ aL Lg BI'T | &8l | £0°'L | &8' | GO'S | ©L°8 | OE'11L | €5°L | 2 | SGLS
o | 9F | gL | 091 | 69° 0L L6 LY Ig’ G1°1 | Le'T | 6 9R" | G8'% | ¥4'E | ot'o1 | 002 | £ | t886
A - (R R _ gL cr o6’ 69 16 o'l | LN _ al'l | L¥ o1'g | C8'E _Eﬂ.: | 0’8 | F | GEEG
0% | 18" | BL" | 9°'1 | 99" 0L He Ly &R oFl | el | 90D | A ge'c | ¥o'g | O5°11 P | FEET
Iy | eL | 9L | 891 | 99 | O | &8 | Of cO'L | §8°1 | £9°L | LOT | 9L 6@ | aL'e | 09°11 | £ | £6L6
% et [ ] e s R Ly 68 6l 96 OFT | 051 | L& 0L 06'c | OL'E | 91711 | F | 8&EI
| = =
| fal __v._"_.
el . 2| Bl of | .
1|8|le|B8|E b8 |8 | g2 | Bs
AT R R ) " ie | B2 | g2 | g3 k¢
o e B e souay | 200 |oppig| porty | T g9 | g2 | g5 ! g8 _ L | Sogs | gy W8T ey Ll
Ec | 82| BEX | B# *
BEE | B2 R 1
— 8| 8| P8 | %%
e s _ 2 g _ g

oy HUORILIVE SQUALO] — I MM°.L




211

MUSEUM OF COMPARATIVE ZOOLOGY.

ge | Lot | Le° | &9 | 09
go | ce | Le | 09" | 09
6e’ | 68 | 8¢ | ¥9° | By
cg- | o8 | 52 | 09 | OO
g | se | gg | ¥9° | o
ge" | e | ¢8| 39 | L&
190 | gg | g8 | €97 | BG
e | ser | L8 | 89 | &Y
et | et | L8 | 09 | 8Y
ge' | gg | oF | ¥9° | €9
ge | 8¢ | & | ©9° | OO
e | te | w8 | 897 | 8G°
ge' | cgr | 68" | 097 | LS
oF | g | 98 | £9° | 09°
1 | sg | €8 | 09" | 09
gg' | 9¢ | v8 | 897 | &Y
og | 98 | 68" | 89" | B9,
e | e |88 | — | —
e | e | et | g9 | @O
uﬂ._ 9g' | ¥E° | £9° | 09
_an__u.._n.u
i o L
2 E|E|E|B
ot S Ll -
- 8
e

oe 1l
£E°
Lel
i
gl
B8 1
HEA |
el
8g'1
LE°1
Le'l
(11|
gel
81
el
g1
ge'l
L8 1
Ll
'l

PEaHl

€8 | @8 _ nﬂ.__ ch c_.__ o'l | 00°1
9 |92 | gL |86 | 0L | 0l | €T
g9 |18 | 0071 | g8 |OOL|O0L | OO0
8L gL LT | 67 Lot | 16 80°1
88" _ g8 | 031 |06 | SO0 | g6 | Ol
eg' (sa° lez1| 18 | #OL | 06" | OI'L
ggr | g8 o AEL | g61 | OUT | B6' . | ST
Hy° _ cg® |01 | g8 | S0 | 001 | 86
o8 g8 GBI |-Iw = an L6
3" | g8 | @U1 | 06 co'l | S6 101
za" | @8 | 411 | g8 |86 | B8 | 0L
gy (et ot |o9s | 80T | LB | %6
or | oL | LOL|ge |00l | 06 | S6
o3 |s8L |eri|es joUl|od |-
L'o| oL |8l es oL | 08 | —
cg” | ¢ |el'l| &6 | 001 | 06" | B6
I | g6 | i1l 86T | SUT [ EE | —
8 | 18" | 881 | g6 |@Ul |06 |SE
(I T I i - ¢ e 1 e P 08
08" | L& | w_.__ 18" | s0°1 | 00'T | OL'L
g i
g8 | of
. . = = >
sany | e |oropti | e | P $2 | €&
g2 | Ae
58 | 82
= =]
| L

1
i3 |
ol
oF' 1
GeE'l
ol
LE1
|
OF b
L |
FL'l
a1
cE'l
b5 |
e |
£68°1
0F°1
081
el

=
—

L] J0 quaEy

FIINPUOIFT IIN0
saLIwm

puodag

|
4

g0'1 | 282 | ¢89°8 | oE' Il _mﬁu
86" | GL'F | £8'E | OV | €62
cg |ore | cLte | LIt | 069
GO'T | L9°B | 06'C | SU'EL | ST'L
00'L | t¥@ | s8¢ | 0611 | O1'L
16 | zaz | 9%'e | 06°11 | €&L
g6 | erz | o6e | oLll | LeL
86° | <L’ | 088 | OG11 | SI°L
03’1 | 823 | 00F | €O°11 | ST'L
g0'L | 8L | GL'E | 0811 | OL
g6 | 'zez | gee | s1'TL | 089
cg" | 093 | g5 | 0811 | 0B'L
8" | 862 | oL'g | 0511 | 599
201 | 89°% | go'e | SL 11 | sEL
L | 1676 | B | G911 | SE°L
co't | gL'z | 1Le | 01T | 0S°L
6 | 99 | 08'¢ | GY1L | SEL
06 | o8g | 28€¢ | 0811 | O8°L
88" | ¢¥E | ¥9°€ | 00'T1 | OO'L
¢6" | 89 | 5.8 | 0511 | O%°L
|

m _

-]
o=

2
' ]
Mw ey | -Bapy | TIERE wguer
&=
e
=2

£ | trLS
F | 61801
7 F686
9646
e85kl
| @686
| €696
| 9685
| 1926
8655
FCRG
68E
| 1066
£h.Lg
611
CHTE
| oyee
| Erent
aFE01
L6E8

L T T e T T T T o T e B T o T o

| BTN
e 'O

uwMg SNUOAIZXUO XANOHOIIO( — T 290L




BULLETIN OF THE

212

_ _ _
ce | 167 | 20 2o oo lort|os | e |oom|se 301 |90m|— |2 |se | oLre | 0g'e | €z01 | €18
6g' | oy | L& | 62 | 09" | 0ot | B8 | @8 | 001 | 8L [OUL | S0E | 5G| 05 | 0y | g6e | 8oe | o011 | ogw
gg” | L&' | 68" [ 9 | ew [ gy | s | gL &L | s | el |est|8¢E | s | o | 00€ | +6°E | 0501 | 06
gy |1 [z | 6L |09 [0 |6 | &8 |0t | o |90l |81E|&5E | € | @ | grE|BEE | SUNL | 068
cg' | ve | sy | 99" | egr | bt | g2 |os |t |08 |swl|o0ed|esg|sr |or |o08¢ | bee | SUNL| 638
68" | 88" | 86" | &2 | 6% | 0'L | £2' |84 | 80T | 8L [OUL | L1F | 0v | 29 | 0¥ | G9'E | 6'E | 080T | 06°L
ret e (lee | g0 | 2ev | eit | 62> |08 |cor | et | #6 | Gae | ¢eq o | e | oze | eso1 | ¢2-2
1 | g | e | gt | ®9 | oe1 | B2 | el |oru|os |ovi|ues |oss| 1w |oe | cke | sse | svor | dos
ug” L 28 o _ g (H 041 89 9L’ o1 (10 cOl | s1'8 &' ¢ £y’ o 08 ¥o'E 0z 11 | ¢&'8
gg" | ee | e | o2 | os | opt | B2 | g8 | 00U | L2 | 201 | 0a® [ svE | i | L | s8® | Lo | eEEN | w8
Gg’ Le | g8t | 0L 0w | 611 _ BL £e’ 2071 _ I8 G0 1 OF& | OF6 | 49° oy Lk | 09y | 0501 CE's
goe liges | pe | 'w2s l ge | ogr |'one |08 ook | g2 | v | vow | seE | By | eer | soe| ere | goril | s2m
ger | e [ Ze | oz | 2s |ovn | 22 |8 leot|os |eot|s1za|— [— |— |i¢6|gee|o001|cLe
o' | 86" | 98" oz | et |ow1 2L |84 Joot|os [sot|ewi|— |og |er |sLe|owe | oLol | crs
g |op |or | 99 | gg | or1 | s | sz |oor|oe | zon | g [ — oz |oe |ere | Li'g | ovo1 | ors
8¢’ | t& | ¥ | L9° | gor |81 | 2L |@8 |ovi|os |&I'l | t1E | 09% |8s |€g |oLre | b€ | 50U | 638
¢6 | 68 | L&7 | &1 | 00" | 091 | 22 | 84 | €071 | s2- | ot | sz |ses | s |sv |ore | oze | oeol | 082
FE | G | OF | 89" | 09° | 06T | 88" | 88" | 8Ol | a2 | GOl | L& | SET | 8F | £F | 06 | 09°C | 00'1L | 00'8
e |ov [oF | e | 9c | vt |os | e8 |@ot sy g0t €1z |ces|oe |or |ove| ere | 49°01 | 55'8
L | Lg | — | 97| 09" | LE'L (B8 |38 | EUN | oL | GO'L | 6T | S0F | €Y | EF _ ¢e'e | 05'e | 0g°0l | 082
| | 7|
i et Bl 88|t
- Sl 58 | g2 | 8= | 81 |
Bilee g [VE M a0y, | ‘aog, | -eoy, | -aoy s | 82 ¥ | 3 | : N Ly
T | & |7 | ™| ssuug |semo |awptn | puin | T 2 wm Bl _ Tl e e R e
y & = Eae ", & A,
iz | Bz | B2 | Bd |
B B |*E | *E
- —_ B 2 &
1 A 8 B

oo oo

W”_

o
L&

"o "0 "0 % "o

LT
I

Lo
]

i "o "o "o o oD

Xog

8
9696
16101
£8
£
t8LI
[LLD
19l
ERLT
GOOF
GO6a
UB6S
66E 1
GTE
1aF1
LGEL
9i¥1
£FGl
93E1
0%E

| -zaqmrn

'ZO'N

J0)1231,4 SANTYHLHJOUHLAUA

OTIAIJ

T 219°L




213

MUSEUM OF COMPARATIVE ZOOLOGY.

re' | 81 | og | 22 | o | sv1 | 39 | g0
oh il | B kil 0 1 _ ob” | g1l | By’ oy
g [ 81' | 68" | 0L | s | erL | ¢ | oo
og | 18 [ 08 | LL | &% | 0%'L | B9 By
P | L1" | &F | Ed° | 4" | LED | OO By’
il | (Tl 1 0l T (BT
— | — |88 | — | = | gg1 | g5 | e
SB | B1Y [ 0% | &L | AF | 09l | RG By’
Ge' | 05 | 42 | o8 | ¢ | £5'L | 09 | go°
GE" | 8L | L& | 9L | g7 | &+ | PE oy
88" | 05" | ¥8 |08 | 7o | os'1 | Be | g0
60" | 0F | 8¢ | BL | 46 | 0g'1 | 39 | 89"
86" | 05" | s&' | 03 | 9¢" | 0¢'1 | 0% | 9g
BE" | 08" | 08 | &L | 6F | &1 | ¢g &0
88" | 03" | 0% | 08 | 0g | 8F°1 | OO o
LE" | B1" | 28" | o9 | ¢ | 0ou'1 | OB 19°
CE” | B1" | OB LE* | 99 | 091 | 8e ca”
4 1a" | 68" | 9 | 05" _ SF'l 89 ¥o°
¥e" | 02" | €8 | o2 | 05 | 8%'1 | €9 | 32
GE° | BL" | OB | L& | 8% | 811 | 0% i
&

00 8 Rl - S

£ i B = E

2l [0 R () a0y, | eop,

: 3 " | PP | ssuug | sepmg
|

8
(Wi
Ly
8"

| ¢8°

(LN
bR’
s
s
s
£8°
cy'
oR”

e’
G
-3
g’
g’
g
g

-ll-_-l'..—n
aprig

09°
9¢*
09"
09"
09
L
o
Ls
70"
oy
9’
09"
Ly’
8"
L
L
09"
09°
g

ey

.n.z.-_. 1)
PUH

"SMEIn],

"SI0 Jamor
puoLag g, Jo junxy

—_ 081
0a'1 | a1
061 081
o'l | OF1

L& | OF1
BY'1 | £1°1
L G O A |
B0l | ya'l
LIl | o1 1
LB | OF°1
0u'l | &'
LT°L | 211
0&'1 | £1°1
e Gl
051 § 961
81 | 081

(T
=
-
=)
i
it

Le'l | 98°1
96* 1 | T

=
o
-
L=
o

o]
=
- &
o =t
gi | 22
g | BR
5% | pT
=g =
& B
= [~
g =T
sz | B2
W =8
T s o
B | * A
B =]
=
=

SI°T | 9G°% | ©6°C | SL°11 | €20 | £
00°L | 8¥& | 48'C | OUGL | 089 | £
SI'L | 05°6 | 98’ | $3'G1 | 00 | £
081 | £9°3 | L0'F | orIL | 0F9 | £
Ge'lL | 89°G | cO'¥ | 911 [ 059 | »
S0°L | £9°G | 06'¢ | OR'LL | ¢u9 | P
Ol'L | 89°% | €O'F | €251 | 89'9 | £
onrt & | 49°¢ | O0EL | 029 | p
00°L | S | s2'8 | o1'11 | oS0 | o
OI'L | 06°C | 06°E _ DIl | ct9 | o
SUL | LLE | 0¥ | OFEL | 619 | P
0L | €6 | L8'¢ | 00FL | 089 | £
B eF'3 | 8'% | €O'I1 | 0L9 | p
G6' | 09'% | 06'% | €211 | 69 | p
LU'L | 98 | LOY | GC'®EI | €879 | p
£0°1 | 8¢'Z | g0k | O1'EL | cg9 | p
or'L | oc'g | L8 | €811 | 019 | p
0L | 093 | o'y | sa@1 | 002 | P
£0°L | 09  06€ | ORE1 | €t9 | £
00°L | 0S°Z | 00'F | OLEL | 00°L | P

B

o4
—
B o=
= a
=
oY 4 |
25 | ‘mmp | Fugm ﬁ:ﬁ ‘yduay cxag
= v |
E= _
ie
o

o

(=]

=

L2
qgolg
09lq
LR
909¢
181 I H
£aLG
COa9q
b1 |
18201
OG0l
ol
1581
ehel |l
#8581
GG 1
GiFe
BLLE
CHGT
1883

"IN T AL
O

PP SVIVIS VIIVI§ — *Y ajnf




BULLETIN OF THE

214

te |2z | Lo | e6 | €9 | gt |or |sr |eot|oe |cot|— |— |09 |cg | cve|ove _F L0l | ocs
v | ez |ov | 260 | L9 |t |29 o |oon |9y |ovi|— |— |[eg¢ |op | 9% | ore | 0601 | O
66 | 18" | 9% | ¥6 | 08" | 6L | &L | gt |eort | 120 |eri|ooa|ocE| ey |es |cee|ese| sz | oss
e |eg.| v (96 ler |gufor |se |tlsr |son|— |— |— |— |s98]|ose|ost|39s
re | gz | ow |oon| or | szt | B |er [sor|or |svi|esi|— |&e |9 |siel|eve | cror|ces
ge" | #& | ¥ | 86" |6 | oz | |w [®or |y |orn|— |— | = |— |oge|cle|ocun|ges
og* | ¥ | 9% | 00'1| er | et | g |2z [oo1 o2 sl |— |— |09 | |ore|cce | oFil| o8
ce {98 |or | L6 | o8 | cit|ge |sL |60 |sy |orijoor|— |os |ee |eoe | lee | ezun | ces
te | gz | og |26 | sz | ot |or |er |ootjor |svi|ozt|oew|or |19 |00k | cLe | esrn| oo
o¢" | ¢ | ot | g6 [ ez |ozn |1 | e |20t |69 |son|sru|ove|or |[co | st |zoe | sk | ose
og' | ez | s+ | e6° | 2 | so1 |ox |e |oot|or |00t |— |— |e9 |eo |iee|cee | oo | ces
— | — |er a6 |or|cot|co |or [son o |st1|— |— |— |— |eee|cee | ocol | oos
6e | ¥ | L+ | g6 | o8 | ozt [ ¥9 | 290 | g6 |89 |20 | o00% [ceg | ey |os | o6 | coe |crol | cos
le | var | sv |96 | 8L | ez {or | w |sot gy (o1 |03 |oFE | L9 | 8¢ | OUY | SrE | LMD | 006
te | w3 | eF | 0o1| g2 | et | — e |96 |or |ovi|gst|ore ey |or |soe | 09e | osor | o¥s
te | gz | ¢¥ |oo1] k2 | cLu oz | w1 |86 |or |eri|ssi|— |so |8y |coe|ore| sl |ocs
8¢ |25 | ov |oot| 82 | osn |+ | 2z |ovt |1z [&r1 !l es1|ozs | et | o |ovr | cse | cEun | ou
e’ | v& [ 0¥ | @6 | cor | 201 (g (9 |go1|gr |01 |— |— |e¢ |ar |ove|cee |ogol | 082
Le | ¥8 | ¥ | 86 | 82 | 060 | G | 9L | 90'1 | oL [ OUL|SRL|0GT | 0L | 6 | ¢8| 16 | SLII | 6L8
16| €5 | G¥ | 001 08 | 6L | €2 | L | FO'L | 60 | 8OL | SOT | 05 | 16 | 66 | 6L'6 | 666 | LEIL | oL

= =

= - 2| =

g z s iies et

= & g 8 g g3 L Z2 | Beo

E|& |8 | 2| 6B 3= |'gs | 48 | 85

e | B e o0, | ooy, | ooy | oo, R B oaa] me P L P
: 5 | 7 | "™H|.ieuug | aop |ewpir | pu (VL §2 | 2 | 2§ | g7 | T [T agy BT

21" | Ez | Ew

: Bl Bl S| 3

(ih - R -

Cee Ber Qor gue OFr OFr £ Qer Ses e e Sea S

Xds

-
=

9868
I8¥I
cea

LCRG
1888
2691
9Ca

VIEG
FCLI
g¢g0l
¥G1G
GEeG
L+ A

tEa

LLea
#1001
=E101
06L1
558G

*TaC|TI &

20N

quy) SISNANITOUVD $ALIOISOA'IVE) — “T 2Mnf




215

MUSEUM OF COMPARATIVE ZOOLOGY.

S | 8% | CF' 4 06" | €L | £9°1 | 09 ._ & | L _ 9¢* | et | ¥ | 261 | oFn | 001 | ere | oop | ocel | ogg | i
8P | 96" 1 8P | l0°1) ¥8' | QXL | €90 | L9 | &8 |8 | oL | Ze1 | &0 | stL (86 | irve | sue | ¢awr | cos |,
§P° 1 06" | GF 1 O0°L| 08" | 0L | 09 | 99" (€8 |g9 |or |osi|esr| iy |gor | e | cer | ogwl | obg i
gy | 88" | 09° | 0O’ B8 | 8O°L | 6% | 8¢ | L4 | 4gt | 0L | €9l | Lt | erl | e |oge | ook | oael | ore |
Eb° | L&° | L | 66" | 847 | 697 | BS° | 09" [ 8L | %G | g4 | OVL | 891 851 |48 | 6Be | oy | czer | eny |
0G| 68° | 9F° [ SOTLI B8 | €21 | 00° | ¥ | LA |we | 82 | SPL | L0 | el1 | g9 | e | sew | oover | ogg | ;
L1 B L 1 - -1 (6 S ol W ol - | BL'L | 89°L | E°1 09°F | SI'FL | GE'8 | &
9F* | 03" | 48 | 06" | 80" | LU | 8¢ | &9 | 8L |28 |er |ozi| st |ort | oz | $&'P | 0S7FL | OFL |
P | LE | 9F | 601 08" | BOTL [ 49 oL (8 |ss |8 |0zt | cel|eri|os i 04°F 7 SI'FL | 88 | i
90" | 82" | OF | 00'1) L9° | e9'l (8¢S |09 | ez |29 |gr | irr| oz | e | e 05°F | 0%l | 008 | i
v ) Le | 06" | CO'L| 8L | BL'L | 09" | &Y |8 | & |oL [srl| €0 |oel |06 | gae | ok | ogel oog | i
£v° | L& | 09" | FO'L) 08" | RO'L | €6 | 09° | L2 | e¢* |or | 2601 | L1 | 8€l |06 | ¢ze | wb¥ | ergl gaL | i
L R o I TR O R TR - T T T e T | sve | vy | ooer | 0oz |
LV | 08" | &F | 86" | L | 00°1 | 9¢° o L L ar OPE | TLT | ¥P°L | €6° | E5'8 | !FF | ocor | 09 |
05" | 08" | 05" | GO°1| 08" | gL't | 0% | gg Lol ve |08 sl |l ol | eon |y gaE | ok arEt | oos |
BF | L | e L sien| g8t Al | et | 0w |om (1113 0L" [ 92°1 | 39°L | 95°1 | 60°1 | €¥'€ | £9'F | 141 | <L | 3
L’ | 85" | Ob | &6 | LL' ) 861 | €6 | 15" | 29" |5 |0 | 0ul | Bl | 8¥L | 90t | ocg | ¢oF | ener | wos | i
SF | L& | LF | 86" | L2 991 | 96 | 09" | r2 | e [ oL | et | os1 | eet | cor | oce | row | 08°FL | €8 |
bGT L 08" | LF | RO'T| 08 | LO°L | RO 12 gat | est a8 gt | ot | err | 8 loge | gov | eakr | o | i
BGT | 85" | ¥PT L 00°L) 08" | 190 | 99" | &9 [og | 0% |z | oetlogr | orI _ 00'1 | €3¢ | 1€F | 0C'€1 | 008 | i
|
. 5 E ! _
g W m m | o2 ...Im... m |
Al E|®l2|E £3 |8 (52 | 85| | |
S R 22 lms [ Bol & |
Fl S| " 2 | B a0 w0y, | o a0 i (- - % oo oo |
- m E peayy | .EE_H._ ._.;_"“_.____“__ u:___._.._.M.E. _Em_“w STRAL], W..L o _ m = _ mw:. | iy | cSapy _ HH.__“_“..._ ryfno xag
£ = 2= | &3 | B§ |
i | 8F | 2E [ 5% |
E| g | P& | RE |
‘e = | = __ S g |
= | (=

UWMA L SISNANITOUVD SANNVIR], — WV apu r

Lo0F
LR
LT |
|crl
g1el
CHA
SO0F
LR
£11
tHa
Gannl
ale0l
a0l
el
¥l

4
b |
QEO0I
Lenn
1201

10N K
I |




BULLETIN OF THE

] |
. _ [ _ c)e cae | i i g
¥ ’ AL " . - . . : . L cg'e | €901 | 00°L | P | &F91
ge | ¢¥ | L2 H Mm“ m”. _.uw w.m m.m M.”. u.ﬂ M_M" m._w“ mm.. _ mn_w 0Le | CE 1l | 069 _ p | €88l
T h o .hl.. |, L:. .nl. Hp & F8 aa - | = | A 4 L = i | Li..l_ |J.: 3 . it oL .
it MHT | #9° | 8E1 m:L wm. 0L |65 | L9 | 091|051 | 051 | 06 ¥9's | 08'¢ | SL'OL | SL9 | 2| 061
e L v e - e | wc e |oo |0z |arr!|avt|Lve|es |oeg | ove | oenn | ezy | p | resl
ot el 2 ,,”_ m,w_ ﬂ.m.‘ e | it |ser |8z [ss | e | oon|es | 2rz | rre | oot | oove [ e | g0
W - L as " | = A e Ly & - = o ¥ i - Ry
o L T i .M,,.”. ce |62 |ee | 2o |eet| ez | ozt | ee | crwl Lse _ 09'1L | 0&'L | £ | 88801
|l ol fetll (i o s O 1 orr | — | —-|— |oo1| ez | gee| st ogL | 2| 99501
o S G S T B e | g oot ! get | oen | Lot | eLE | ooE | ot | oL | 2| 686
o Nl e B D A S el I g0 | oot | a1 | ¢a1 | c6 | €@ | 08'e | 0911 | §&L | 27| 61101
| R | RRE bR e R sl Ba Ve e ar Ve | i Lazs | bk | gen | e
68" | OF | 917 | $9° | 00°L | LS ..w. 08’ .”__w.. ors | ege m ¢g'l | BT | 62 | 393 | €98 | OB°L1 | S&L | £ | 6E6E
66" | ¥ | €L° | &0 | 8F'l " ¥ b L9 o i eI il (Al | ..,m. e | sie | OL'LT | 069 | £ | 0GEOL
S| G | 6L | 99 | 9eT | 00 | 4G 0L |09 fER | SO ) 091 | SB'1 | I8 | 9LF f 8L crtr | ere |2 | —
e | ¥ | gL | sy | — | b e |G |8 | |— [ — UL |08 | 89 | LY'E | = o -
Ao _ | m =
bl b
F g of g
D -t - L=
[ = c =~ oo
AR R E: 83|52 | B2 | E2 |
= | & | E | B E g2 | 23 | p? | mum R | I
- - z g |. a0, | -soj, | eor | ol |. o~ - sz | 85 | 'mer | Sma d l'msuey xog) Ny
’ : m 2 PBH | gouuy | aoyno |oopiig | porpr | ToE = M _ E m m_-lm MM e
* M ” | N — B & =
e g R g
E = | 8| &
it _ _ £ £

216

e

Jo)0Y{ VaLAU VONVURJ — ‘AT 0L



217

MUSEUM OF COMPARATIVE ZOOLOGY.

crnt |

B¥ | 097 | OF | BL | €L | IS | 09 | £L gL | 0y _ 08 010 | €'l | 0°1 | 06" | £6°% | OF°F co'l | p | L0101
o | e B P | 8l e M [ R - BL ¢9" | 04" |00l | 4&°) | 201 | OB | $8°8 | SO'F | O0EL | SUL | £ | £E8L
AP | &5° | 9P | LI | gL | BS°L | LY Lo L 0L _ bwt gl | OFL | w01 | &/ 0og | Q0¥ | CLEL | OL'8 | P | PLG6
06" | gu | S¥ | BLA | 897 | oSl | 09" | W o 89 | 06" | OU'L | G6°L | w01 | 08 £6°C | L6°8 | SUEL | S®'2 | p | EYGE
BF | BGT | &7 | LL | 04 | o6°T | ud EL &L Y _ iy SEL | OUL | S0 | B2 | OFg | 4T F | O6'EI _ 018 | p | SbYY
PP | F9 | SF° | 68" | BL° | O6L | 85 | B9 | 8Y £9° A ] e L e 0ol | &80 | 8O'E | O0°F 7 06711 | €L7% | 2 | 1646
oF | 6C | &P 1O | 99" | EFL | 19" | 89 | 89 L9 _ ra” | Il | — 001 | 2L | @8'E | 46°'C | 0G'G] | 8L | 2 | I1BEG
GF | BY | &F p L4 | O | &S1 | B9 A 1 el w9 _ o8’ e L | OFT | LO0°] | OB LL'G | G8'E 0S™LL | 858 | 2] LRI
SRl 18T | FE| gl 897 | 0STL | 99 o &9 E Ly BB = 9e'l | 0’1 |46 D% | 988 | OT'GL | 0¢') | p | 2341
EF | US| 6% | 18 | 04 | S5°1 | 8% i o 09" | 06 S el | L6' | &8" | 89'C | 68'C | 00EL | 00°L | p | S80I
GF | cC" | OF | 28" | 64" | #C°1 | 09 | €9 S9° | oL us’ 00T | 050 | 00T | 04 GL'G | 98°6 | 08°1L | S22 | 2 | BISI
0 |09 | 0% | 88" | 41" | 8E'l | &9 [ 49 i &l g8° 1001 | O£ | ¥&'1 | 90°L | @0'R | SEF | OCEl | €18 | p | ORC6
GF' | 949" | 5% | BL° | OL | ST | O gL L Ly e’ G B&'l | o'l | 09° c0°E | 00°F | OG'LT | €4°L | p | CEGE
9 | 1% L ] S Ll B L R cL el oL BR" gL | okl | ST | 86 C¥E | GL'F | O9'R1 | OE'B | o | CEBE
&F | 06" | b | €L | 8L | 25T | B9 ol £ oL 06 OoF1 | 0S°1T | €101 | &8° Ch'n | B8’ | SL°11 | &L78 | B | LBLG
LV | g¢° | 8P | OB | 2L | €G'L | &L | ¥ L oL £6" FE'l | €6°1 | G&'1 | 06" | 00°E | 0O°'F | OS°EL | €274 | £ | O6Y
wF | Poi | SR | BL | 8BS | 0%°1 | O aL Gl 0L | G6 | 0001 | €& | LUL | OB CO'S | L8'C | SBE1 | 054 | £ | 8EFT
b= =
=k o]
=2l | E|of| o8
o] |l A £ i
S8 82 |E 258|832
o I e o e T D R a0y, | ooy, | -aoy, | a0y |, el LA A Surgy | VA 8uen | xeg TPATON
f 5 ! PEI | ronup | aom 0 |otwpire | purg _mn.m..s.ﬁ m,mJ .nﬂui mm mm 1L oAy vy Wiaua] Rag 70 I
S| 8= | E2 | EZ
FE | FE [ 23 | 22
- = E| E| %8| °E
n R = g <
_| — =

qu0) SARVIDIAQAAT SATAKXAAL] —

0 UL




BULLETIN OF THE

218

or
91
a1’
U
L
cr
e
11
1l
Lt
8]l
8
g
ar
5
Bl
Ly
&

L

Le’
[
oh’

A
0g”
e
2
"
ah’
ot
4
s
8
s
s
og”
og
0g”
e

"TIPLA

EUEIR|

*siuan

9
g
6S°
g
Ly
gg"
09
0g°
14th
g

09°
Ty
Lg’
R
GG
Lo
66"
i

ALY

"DANEETUIIG)

i

61
gF
Bt
oF
¥
B
L
&y’
oL’
og”

e
or
s
&
o
B
Ly
LF

*UMN )

oo 00 A D 0%y
— e T e T e
— e ———p—

—

£&1 |
911 |
95°1 |
| _
A
|
ca'l
|
L1
T |
LT
0&" 1
|

PRI

g’
L
14
oG
15 |
oy |
o’
oG
7
£4°
8
e
£g

By
19 |
gg |
A
s
e
s

0T,
._.‘.:._:_“

cet |
£ |

"L,
Ay

Lo
EL
0L |
99" |
gL
99
D&t
gL |
a9 |
LHUAS
£9°
o
ar
L
ol
-+
gt |
]9° _
gL

S

T,
PP |

oo
Bt
0y”
e

04°
i
143
[e
ay
L¥
0g"
ey
g’
oy’
A
ce
i
fH
oo

BLIH A

puiyy

PL
8L
gL
oL
0d"
6L
e’

Gre

—
-

=== 0= = 1= [= (@

= W= 0=k N

By =0 |
w7

EngIn,

Fr b

RS e

-

=

)

e’
0L

o [

H1IAA00) IO

PUOSH] (18] J0 JUXT

LkdalE 4Rl

=
-

e
—

I 1& 1

2

™
=r]

puesag e, Jo juayxg

sptaanyy daddy

gL

==
=0

Nk

PUGIdT N0
] 30 juayx

1Lt

g
P {agq sa

-

(B
aa"
La
op

ag”

LH [

H i [ B = dauny

'F-lll.ll

puoian sMavmLLy Jo juagxyg

‘0 SYHOIUL SIILTHLOAY) — °f [

ch'l
Gl e
'a
Le'l
CO'E
h
|
RIOVE
A |
LI'G
or'a
ore
(1] S
ai'l
e
|
St |
4]
LR
e

L

l'a
L
CR'n
Ciog
L B
BE
ol &
L6
ci'l
ohe

tla

166 |

(07’7
bl B
06 G
LE'E
A
CRTA
0F @
al'a

Hup

089

_

|.or'g | P
69 | s8¢ | £
ey L (&g _ I
CR O nog | 2
cr9 |coc|p
GLE _ rE T “ e
o9 | i8F | P
|} A LEG | P
089 ou't | 2
0s'L | g9c|p
L _ o1¢ | p
LA _ RS | P
(o g8°F | £
01t €80 | P
€L’y EEG | F
G199 £9°F | P
0s L G ]°G
b S cR'e P
Ce'L LIg | B
00 L R

|

|

amEg M
avy Ty "X

_

|

1

L1
citrl
BGLE
OER6
GOUEG
IGIE
1956
0666
1Ll
rrEl
06t

clcs
RUSG
L
G051
CLLG
FLCE
FR1
RO

Q166

1O TIN K
20K




219

MUSEUM OF COMPARATIVE ZOOLOGY.

or | ¢z | 89" 081 [¥6°
9g" | 83" | €L° Ra'L [¢O'1
ge | 13 | &L TEl |S0']
ge" | ya' | L9° 951 |0D'lL
e | Ew | or ERL [FOCL
OF | L& | &L [REL (o0l
— | — | 59 g8’L 001
oF | 13 | L9 £5'1 m::__
o (L L D
ot | of' | £L° BN _ﬁ.__:,H
er | 227 | L9 EEL [ELL
of | 82" | 89" GE'1 €0°1
O - O
&Y | 6 | 82 FET1 |50
8¢ | 23 | 9L ee' 1 1001
1% | 82" | 09° ¥&'1 001
ch | g8 | 0L €31 [E1'1
|

g
= o 0
2E|8 e |E
Fle|% |8 | &

E :

‘ma

— ez |g8 |fe1|ey |egt|— |—
tzz |62 |em |ogr|es |¥El| — —
ez | gy |or |ezu | e | cgl|— -
— /g Ly b L el | — —
28z | 8L |8 |oen|ge |BEL|— |—
- . |06 | (8 (o081l |— | —
vl B I - - o M e O 1 - —
¢15|g2 |ge |egl|cy |ogl|— | —
ezZ | et | g |sel e |sgI|— |[|—

oca | 8L |06 |eor|9s | el | cog | see

sl ce (o6 |szr| @ | ter|%es | LlE
458 5 (ES P T [ S~ g cg'1Lltgg | —

g1z | 08" |es | gE1|ee | oe1 | 03€ | 09€

¢cew |82 |8y |@eu| 28 | 1| %63 | 46°F

ocz | o8 |98 |ern|®8 | gel|sLE| €Le

erg | 2 | #9 | serlos | ze1 | 568 | €18
06z | 08" | 68 | ¢&'1 | €6 _ ¥l | 0ge | —

k= =

X | M

&5 | S8

e rllie R e Nl s5s | g

TOH | sauty | 300 |owpise| pou | L g2 | ¢&

@ = a =

g5 | 82

=] [=]

£ g

*“SILRPIOIAT NGO
puciag sMawmag Jo juaxg

— | ozg | et | ooer lootr | 2 | e6ss
—_ 0g'¢ | 2% | SEEl [SLU1 | 2 | 688
— o0 | o'y | ¢zl [ug 1t | 2 | 9668
— 00'¢ | saF | $SeL (0911 | 2 | 1688
— |oog | 1Le | sEEL [Ce 1L | 2 | uBBR
— ovre | 00’9 | OO'ET JOE°1L | & | GEES
— a0's | 9Ly | OR°EL 111 | & | 8868
- 6% | Lok | O0BL [IF° 11 | £ | 9888
— | osr | 0z¥ | 0SEL 1GNP | 1888
& | ooe | sU¥ | eoer <8Ol | & | 2901
98" | €6 | 00'F | O8°FL 01°11 | £ | 6EF1
06 | o8¢ | c6e | 0651 |c8OI | i | ¢8GE
¥ | erc | crr | cael (0S°Ll | £ | 0191
et | c6'F | c6e | OFRL |ST11 | i | 0BEOT
e | gL' | 08'E | $O'AT 00°11 | i | LEB
g¢t" | 00'F | 06'8 | $LEI SCO1 | i | @91
0¢° | coG | SB'F | COFT CR'LIL | & | BGLE

%
=3
g5
sl ; qunEy | xag| MATON
25 | weL | Sma | S WA xR
mpm v 70K
[
u...b
RE

E

=]

*gp) SNANY SNHINAHUOJIUVI] — ) 990L




220 BULLETIN OF THE

Individual Variation in the Size and Form of the Bill. — That con-
siderable variation oceurs in the size and shape of the bill, in specimens
of the same sex and species living together at the same locality, is evident
from a glance at some of the preceding tables of measurements. The
variation in this organ is further illustrated in the accompanying plates
(Plates IV — VIII), in which are given figzures of the bills of several
specimens of each of a number of species.  Much greater differences
are here shown to exist in cospecific specimens of the same sex
and from the same locality than occur between those supposed to
be distinet, of which comparative fizures of the bills have been pub-
lished with a view of demonstrating their specific diversity. In only a
few groups in fact, and mainly in the long-billed Gralle, is the bill
generally admitted to be too variable to afford an important basis for
the discrimination of species.

The principal points of variation in the form of the bill consist in
variations in its general size, without corresponding variations in the
general size of the individual, and in the details of its form in regard to
thickness and length. There are also other variations in respect to the
emargination or dentation of the terminal portion, especially in the vast
aroup of the insectivorous species, and in the “festooning ” of the bill
in many of the hawks.* In respect to the size of the bill, it is a note-
worthy fact that birds specifically and sexually identical vary in such a
way that specimens much below the average size possess bills above
the average size for their respective species, and, conversely, that
specimens above the average size have bills much smaller than the
average for their respective species, the general proportions of the
bill in each case being essentially the same. In such cases, with
the increase or decrease in length, there are corresponding differ-
ences in the thickness of the bill, both in the vertical and trans-
verse directions. In other cases with the increase in length there
is no corresponding increase in thickness, such a differentintion thus
resulting in a relatively attenuated form of the bill. In other cases
the bill is shortened without a corresponding decrease in its thick-
ness, from which results a short, thick, or robust bill. The variation
in thickness is again sometimes relatively greater in the vertical

# [n respect to this point, see Dr. Henry Bryant's paper on * Variations in the Plu-
mage in Buteo borealis auct. and B. Harlame Aud.?" (I'roc. Boston Soe. Nat. Hist.,
Vol. VIII, p. 107 ef seq., 1861, where the variation in this feature is especially poticed.
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than in the transverse direction, and sometimes the reverse, thus
giving in some cases a deep, narrow bill, and in others a broad, de-
pressed bill. In the latter case the differences are especially important,
as will be more fully shown later. In regard to the tooth-like inden-
tation near the tip of the bill in c0 many of the insectivorous birds, 1t is
found that in some species which usually have it strongly developed,
specimens occasionally oceur with the indentation nearly or quite obso-
lete. Again in other cases where this feature is usually but slightly
developed, some specimens have the notch at the tip of the bill exceed-
ingly prominent. Similar variations occur in regard to the develop-
ment of the so-called * festoon” of the upper mandible in the hawks,
as Dr. Bryant has already sufficiently shown.

The greatest range of individual differentiation in any given organ
oceurs, as would be naturally expected, in those species which have that
orzan more than ordinarily developed, and also in species of a low
grade of structure. In the long-billed Gralle both these conditions
exist, and it is in such genera as Numenius, Gambetta, Limosa, Scolo-
pax, Philohela, and Gallinago, that the maximum of bill variation is
seen. It is less marked in the song-birds, though in many members of
this group the variation is by no means small. In the typical wood-
peckers, on the other hand, which have the bill especially adapted to a
peculiar function, that of digging into wood, the variation is scarcely
appreciable, since any considerable variation from its usual form would
seriousiy impair its efliciency. In the semi-frugivorous and terrestrial
Picide, however, we again meet with the usual range of variation.

In the accompanying plates illustrative of variation in the bill,
representatives from the higher types of the Oseines have mainly been
chosen, several representatives from widely different families having
been selected. Plate IV, ficures 1 and la, 2 and 2a, give a view of
the bills of two specimens of the common king-bird ( Tyrannus earo-
linensis), from Eastern Massachusetts, which differ from each other as
much as the bills of different genera sometimes do. One of them, as
will be seen, is s0 much narrower and deeper than the other as to zive
very different proportions and outlines. The skulls of these two speci-
mens vary in the same manner as do the bills, the one having a broad,
flat skull, and the other a narrow, high one. Two specimens of Myiar-
chus erinitus, one of which is from South Carolina and the other from
Western New York, differ as much from each other, and in nearly the
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same way, as do those of the king-bird. Similar and nearly as great
variations occur also between different specimens of Contopus borealis,
C. virens, Empidonax minimus, E. flaviventris, Sayorius fuscus, and
in several species of the South American Tyrannide. But between
these two extremes are found in other specimens nearly every possible
degree of gradation.

Figures 3 and S« to figures 7 and 7a (same plate) represent different
forms of the bill in Troglodytesaédon. Between these specimens there
are great differences both in respect to absolute size and to general
form, greater than would be deemed necessary by most ornithologists
for the differentiation of species. These examples are all from Florida,
and essentially from the same locality. Other specimens in the Muse-
um come between these extremes in such a way as to show the incon-
stancy of all these forms, The variation in color, which is considerable
in this species, does not accord with the variation in the bill, specimens
exhibiling the extremes of color as often having the bills alike as other-
wise, and, conversely, those with bills alike differ widely in color.

Figures 8 and 8a to 11 and 1la (same plate) indicate the varia-
bility of the bill, especially i respect to length, in Massachusetts
specimens of Sefurus noveboracensis. The first corresponds essentially
with, and unquestionably is, an example of the so-called Seiurus ludo-
vietanus, which, in all probability, is but the darker colored, longer-
billed southern form of S. moveboracensis. ‘This species varies also
remarkably in color, but the variation in color, as in the case of Tro-
glodytes aédon, and as is commonly the case in other species, does not
accord with the variation in the bill, some of the long-billed specimens
being in color almost undistinguishable from some of the short-billed
ones, while some of those with medium bills present the extreme
degrees of variation in respect to color.

Figures 12 and 12a te”14 and 14a (same plate) represent the bills
of three male specimens of Medotilta varia from the vicinity of Cam-
bridge, which present as great differences as modern ornithologists
would ordinarily deem sufficient, if the specimens had come from
Mexico instead of from Massachusetts, to warrant their recognition as
types of three distinet species. The correspondingly great variations in
color in this species have already been adverted to (p. 190). The
bill, however, in specimens presenting extreme forms of color variation,
unfortunately for ultra-divisionists, may be either of the ordinary form
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or of either of the forms figured, or of any intermediate form, as exem-
plified by the specimens of this species in the collection of the Museum.
Figure 15 and 15a and 16 and 16a (same plate) are accurate repre-
sentations of the bills of two Massachusetts males of Dendreca striata.
The differences between these specimens, though so great, are not
greater than occur in different cospecific examples of several other
species of this genus contained in the Museum.

Massachusetts specimens of Certhia familiaris differ even more in the
form of the bill than do the specimens above figured of either 7roglocly-
tes aédon or Muiotilta varia. They also present a similar range of color
variation in the plumage, and one equally at variance with the variation
in the bill.

Fizures 19 and 19«, 20 and 20a (same plate), show how widely
two Florida specimens (both males) of Pyranga estiva vary in respect
to the size of the bill, the specimens in question differing but little in
ceneral size. If these fizures are compared with the figures recently
published of the bills of certain supposed species of Pyranga,* they will
be found to vary more than some of the latter do, and indicate how un-
satisfactory the nature of species must be when based mainly upon dif-
ferences in the bill. Other cospecific specimens of Pyranga in the
Museum exhibit great difference in the size, form, and position of the
tooth-like processes of the upper mandible, and in the color of the bill,
— differences that have been reg.:mied as specific characters. The
color of the bill in many species of birds, in fact, varies greatly in speci-
mens of the same species taken at the same season, and generally in
those taken at different seasons: yet it is a character that has been re-
lied upon for the distinction of species.

Fizures 1 and la. 2 and 2a, 4 and 4a, and 5 and 5q, Plate V, illus-
trate variations in the bill in Massachusetts repre=entatives of .Zgiothus
linarius. Figures 5 and 3a,and 5 and S«, are drawn from specimens from
Arctic America, the first being an original specimen of the 7. fuscescens
Coues ex auet., and the other a similar specimen of the . exilipes Coues.
Figures 7 and 7a to 10 and 10a, inclusive (same plate), represent varia-
tions of the bill in male specimens of Clrysomiiris tristis, a species allied
to 4. finarius. It will be seen that the two series are nearly parallel in
respect to the amount and character of the variations in the bill.
Figures 11 and 11a and 12 and 12« indicate similar variations in an-

* Proceed. Phil. Acad. Nat. Sci., June, 1869, pp. 130- 133,
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other allied species, the Chrysomitris pinus, and figures 13 and 13a
to 15 and 1lda, inclusive (same plate) similar variations in another
species ( Curvirostra americana), of the same sub-family. In the latter
case the specimens are also all males, and all from the vicinity of Cam-
bridee, they having been killed in fact from the same flock., In the
Agiothus group numerous so-called “ species ” have been described by
different writers, six or seven of which were recognized by Dr.
Coues a few years since in his monograph of that genus.* A consid-
erable number of these species have been generally looked upon as
equivocal, and the exact number in the group and their distinctive
characteristies have been a matter of much uncertainty. Recently the
writer above referred to has again revised the group,t and arrives at
the conclusion that if more than one species exists, all the forms pre-
viougly recognized by him as species are valid species. I can readily
grant this alternative, being fully convinced that the genus consists of
but a single known species, which has a circumpolar distribution. The
alleged specific distinetions have consisted in differences in general
size, in the relative size of the bill, the length of the tarsus, wing, and
tail, and in color. Some of these differences are doubtless climatie and
local, while others may be due to age, but the greater part I believe to
be to a great degree purely individual, inasmuch as they are paralleled
in allied species, whose standing has not been and cannot reasonably be
questioned.  DBut the special consideration of the “.'ElTIEIIiDIIS‘ presented
by the .&giotle and similar groups will be resewed till after the facts
relating to geographical variation have been presented, sinee they can
then be more appropriately discussed.

Figures 16 and 16a to 18 and 13a, inclusive (Plate V), represent
the bills of three male specimens of Passerculus savanna, from different
loealities on the Atlantic coast. The specimen represented in figures
18 and 18a, has the bill of minimum size, being in bulk less than half
that of the one represented in figures 17 and 17a.§  Figure 17, it will
be observed, corresponds nearly with the so-called P. sandwichensis § of

® A Monograph of the genus .Egiothus, ete., Proc. I'hil. Acad. Nat. Sci., Vol. XII, p.
873, 1861, Vol. XV, p. 40, 1863.

t On variations in the plumage of the Egivthi, Tbid., Vel. XXI, p. —, 1869,

} Other specimens received from Grinnell, Iowa, from Professor H. W. Parker, since
the above was written, have bills still smaller than any of those here figured.

§ Baird's Bivds of N. Amer., p. 444, 1835.



MUSEUM OF COMPARATIVE ZOOLOGY. 295

the Pacific coast, and figure 17 with the so-called Passerculus alaud:-
nus,* also of the Pacific coast.

Plate VI, although designed more especially co illustrate local varia-
tion, indicates to some extent the individual variation existing in Age-
leus pheniceus. Figures 1 and la represent the average type of the
bill in this species in Massachusetts, and figures 3 and 3a, and 4 and
4a, unusually long and unusually short forms of the bill found at the
same locality. Figures 2 and 2, 5 and a, and 6 and 6a, represent a
similar series from the St. John’s River, Florida. All the specimens of
the two series are adult males.

Plate VII represents similar variations of the bill in Quiscalus
purpureus. Figures 1 and le, 3 and 3, 4 and 4a, and 6 and®Ga,
represent the average and the extreme types of the bill met with in
Massachusetts males. The latter also represents an inflexed type of
bill, a modification seen in many species, it being especially common in
the Quiscali and other genera having the bill of a similar form. Tt is
unmistakably an individual peculiarity, evidently depending mainly
upon age, and resulting from the upper mandible outgrowing and over-
Langing the lower. In Quiscalus purpureus such specimens are more
or less frequent at probably all localities, they having been received at
the Museum from DMaine, Massachusetts, New Jersey, Florida, and
Illinois, and J have seen them from the West Indies. It often gives
rise to the name inflexirostris, which is found so frequently a synonyme. ¥
The figures of the bills of four females of Sturnella ludovieiana (Plate
VIII), from Florida, indicate the character of the bill variation ex-
Libited by different individuals of this species at the same locality,
independently of any variation attributable to sex. Figures 3 and Ja,
and 6 and Ga (same plate) show that like variations occur in Colaptes
auratus, the fizures being drawn from two Massachusetts females,

Similar comparisons, with similar results, might be made with scores
of other species, but the above illustrations will doubtless suffice to show
that individual variation in the form of the bill is not only great, but
that it exists in groups having a high grade of structure. Other groups
might have been chosen in which the individual variation in the form
of the bill, as already stated, is far greater than in the instances above

* Bonaparte, Comptes Rendus, Vol. XXX VTI, p. 918, 1853.

T Concerning Quiscalus inflexirostris Swainson, see below (Part 1V), under . pur-
pureus,

VOL. IL 15
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citede The Gralle have already been referred to as presenting re-
markable examples of bill variation. In some of the Anatide, how-
ever, it is scarcely less, whilst it is especially great among many of the
Longipennes. Hence some authors evidently attach tpo high impor-
tance to the exact form of the bill in these groups.

All the illustrations referred to above have been drawn, with one or
two exceptions, from fully adult specimens. One of these is a speci-
men of Passerculus savanna (Plate V, fiz. 18), which is a bird of the
year, killed in Labrador in August, before it had quite completed its
first moult.  Another is the smallest billed specimen of Chrysomitris
tristis (Plate V, fig. 10), which is also evidently a bird of the year. The
other i1s an autumnal specimen of Dendreca striata (Plate 1V, fig.
15). They all, however, would be ordinarily considered as adult in
size.

Variarions 1x THE Size axp Fory or THE BIirr, Wine, ETC,
RESULTING FROM AGE.

In the foregoing remarks on the variations in general size, in propor-
tions, and in the form of different parts, exclusive reference has been
had to adult specimens. It is easy, however, to confound difference
depending upon age with those strictly resulting from individual differ-
entiation. The form of the bill is especially subject to variation
by age in specimens that upon casual inspection would seem to be
full-grown In long-billed birds the bill increases in length for several
months after the bird is full-fledeed, and even after it has once
moulted. In short- and thick-billed birds, the bill inereases considerably
in thickness as well as in length after the individual seems to have
acquired its adult size and proportions. As a general rule, then, * birds
of the year” possess a relatively shorter and thicker bill than those
fully adult, or three or four years of age. In old age an abnormal
elongation of the upper mandible occasionally occurs, especially in
species in which the tip of the upper mandible is decurved and projects
slightly beyond the lower, as in Corvus, Quiscalus, Vireo, Turdus,
Larus, ete.  Since, however, great differences occur in the form of the
bill in specimens of the same age, in birds of the year as well as in those
unquestionably adult, it is sometimes difficult to determine how much
of the difference in certain cases is to be considered as due to age and
how much to individual variation.
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The wing also varies considerably in form with age. In many of the
song-birds, at least, and also in the raptorial birds, the wing becomes
more pointed with the second and third moultings of the remiges.
Birds of the first year hence have, even after the flight feathers are
fully grown, a shorter and more rounded fore-wing, as a general rule,
than birds of two or three years of age. These differences of course
result from variations in the relative length of the primaries, the outer
primaries being the last to acquire their ultimate proportions, as they
are also the last primaries to be renewed in the annual moult. A
similar change with age occurs in the form.of the inner point of the
wing, or that formed by the inner secondaries. These, like the pri-
maries, are subject to a gradual increase in length for a time with each
moult, they likewise being the latest of the secondaries to acquire their
mature size, as they are also the last of the secondaries changed in
each normal moult. Thus, through the gradual elongation of the outer
primaries and the inner secondaries, a slight change is produced in the
general form of the wing. It is, however, only slight, and since some
young birds have as pointed wings as any of the same species which
are fully adult, and some adult birds have wings as much rounded as
the full-erown young, the rule is subject to many exceptions. The
sexes of the same species also ofien differ similarly with the young and
old in respect to the form of the wing. This is more especially the
case in those species in which the female is much smaller and much
duller colored than the male, the structural inferiority of the female to
the male being thus evident in various features.

While the wing may be regarded, as already stated, as generally
smaller and more rounded in the younger individuals, it not unfre-
quently happens that the specimens having the greatest alar extent are
immature birds. This has been particularly noticed in the eagles and
hawks, as well as in some of the gulls, in which it is so frequent-as to
Lave attracted the attention of numerous observers.® The feathers of the
wings and tail are not only longer, but they are also broader, and hence
in the expanded wing present a greater resisting surface to the air.
Two explanations of this fact present themselves. First, in the cases
referred to, the birds may have been born at a very northern locality,
whence only the younger birds ever descend so far south. Second, the
greater lack of power in the muscles of flight in the young birds, as

* See American Naturalist, Vol. 111, 1869, p. 617.
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compared with those fully mature, may be counterbalanced by a rela-
tively larger supporting surface in the wings and tail.  Whatever the
explanation may be, the facts seem to be unquestionably as above
stated.

Other variations in the plumage and in other characters depending
upon age, but which are liable to be confounded with individual differ-
entiation, might be cited, but none seem to be of sufficient importance
to require a special deseription.

GENERAL REMARKS ON INDIVIDUAL VARIATION.

After the preceding remarks on this subject, I should perhaps state
expressly what I regard to be the bearing of the facts above discussed,
otherwise I might be understood as in a great measure discarding
the majority of the characters used in the diagnoses of species and
genera.  Nothing, however, is further from my purpose.  What I urge
is simply this: that the extent of purely individual variation is far
greater than has usually been recoguized, and that as a result numerous
strictly nominal species have found their place in our systems, from
naturalists having mistaken these differences for true specific characters.
Individual variation, however, is so eomplicated with ceographical
variation, that the general bearings of the whole subject will be deferred
till the end of the discussion of the latter topie.

As recards the general cause of individual differences in animals, it
is too evidently constitutional to allow of any other hypothesis, and akin
to that seen in domestie animals, and which in man gives to each indi-
vidual his unlikeness in temperament and physical structure to all other
men.  While individuality is so patent and so universal in the human
gpecies, and scarcely less so in domesticated animals, it is one of the
most surprising facts in zoology that so many naturalists should have
entertained the idea that there is an almost total absence of it in feral
animals, and that the deseription of a single specimen will suflice for
that of its species. Practically, however, this has been the fact, and
eminently so with that large class of “ species hunters,” who have not
inaptly been characterized as “closet naturalists™; for to this class
and not to the field naturalists are we mainly indebted for the long
lists of synonymes that form so vexatious a burden to zoblogical
geience,

Certain secondary causes that share in producing individual variation
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are doubtless more or less obscurely traceable. Among these are cer-
tain circumstances attending the time of hatching, as well ag, of course,
the vigor of the parent. Not unfrequently the first attempts of birds to
rear their brood arve unsuccessful, from their eggs or young being de-
stroyed by their enemies. Persisting, however, in their efforts, it is late
in the season before their brood is fledged, several sets of egus or young
having been previously destroyed. The birds of such broods are found
to be smaller and paler colored than those hatched earlier in the
scason. In cases where several broods are reared each year, as a
general rule the birds of the earlier brood seem in all respects the most
perfect and vigorous. Variows other causes operating during their
infancy doubtless more or less affect their general size, their propor-
tions, and colors when mature. Food has doubtless much to do with
variation in color, though but few facts bearing upon this point have
been yet recorded. Professor Agassiz informs me, however, that many
years since, in Switzerland, he raised many Pyrrhula vulgaris, and
found that by feeding them on the seeds of hemp the red on the breast
chanzed to black. The well-known fact that certain brightly colored
birds, as the purple finch ( Curpodacus purpureus) and the crossbills
( Curvirostra), change, when kept in cages, from bright red to dull
olive with their first moult, and never again, or at least so long as kept
in confinement, regain their original color, shows how susceptible the
color of birds is to the influences of food and artificial conditions of life.

Crivatic VARIATION,

Climatic variation involves as completely all parts of the animal as
does individual variation. It is more marked, however, in some features
than in others. The three most prominent phases of climatic variation
in birds are the following: variation in general size, variation in the
size and form of the bill, variation in eolor.

Climatic Vartation in Size. — Variation in the size of individuals of
the same species with differences in the latitude and altitude of their
respective places of birth is a fact already so well known as to be quite
generally recognized; lhence any demonstration of such a variation is
in the present connection unnecessary. A few tables of comparative
measurements of New England and Florida specimens given in Part IV
serve to illustrate its general character and extent. Similiar illustrations
are abundantly afforded by the tables of measurements published in Pro-
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fessor Baird’s Birds of North America,* in the text of which work fre-
quent reference is made to the differences in size between northern and
southern specimens of the same species. The same author also subse-
quently called attention to the subject, and explicitly announced a general
law of geographical variation in size ; namely, a gradual decrease in size
in individuals of the same species with the decrease in the latitude and
altitude of their birth-places.f

In some species, and throughout some entire families, climatic varia-
tion is more marked than in others; generally, however, it is very
appreciable, and amounts, in respect to size, not unfrequently to from
twelve to twenty per cent § of the averige dimensions of the species.

Climatiec Variation in the Bill. — The climatic variation in the size of
the bill is, in general, inverse to that of the general size of the individual.
In some species, as in the Sitt@ and the typical members of the Picide,
I have as yet been unable to trace an independent variation in the size
of the bill to that of the body ; but in many species there is not only a
marked relative increase in the size of the bill to the southward, but, in
some, an absolute increase, especially in its length,

* Pacific Railroad Explorations and Surveys, Vol. IX, Birds. By Professor 5. F.
Baird, with the co-operation of Mr. John Cassin and Mr. George N. Lawrence. 1858. Sub-
sequently republished under the title of * The Birds of North America,” with an Atlas
of one hundred plates.

t I’roc. Phila. Acad. Nat. Sci., Vol. XI, p. 300, November, 1859, Also in Am. Journ.
Sci. and Arts, 2d Ser., Vol. XLI, p. 190, March, 1866,

t Variation in size with differences in habitat is by no means confined to birds. In
mammals it is well known to be as great, if not greater, than among birds. In zome
wide-ranging species of mammals there appears to be a double decadence in size,—a
diminution to the northward, in those non-migratory species whose habitats extend into
the arctic regions, as well as a diminution to the southwards of the point where in gen-.
eral the maximum of size is attained,— as I have elsewhere had occasion to remark.
(Bull. Mus. Comp. Zovl,, Vol. I, p. 199.) But in these exceptional cases of a decline
in size to the northward, the cause of such a decline must result from climatie
conditians the reverse of those producing the decline at the southward,— from the
excessive rigor of the arctic climate instead of from the enervating influence of
warm temperate and sub-tropical latitudes.

In the case of reptiles, the larger representatives of a given species are generally found
at the North, as has also been observed to be the ease with the edible marine and fluviatile
fishes. (I am credibly informed that this is markedly the ease with the codfish and the
halibut.) In some groups of erustacea and molluses the same fact has been repeatedly
observed; but in insects, as in plants, the increase in size is generally to the southward,
as is especially noticeable in the diurnal Lepidoptera. In plants, however, the increase
is a purely vegetative one, the northern representatives of a given species being gener-
ally far the most prolifie, in proportion to the size of the plant, near the northern
limit of their respective habitats.
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An increase in the length of the bill is most frequent in long-billed
species, while in short-billed ones the increase is in general size, without
material change in its proportions. With the increased length and
slenderness of the bill there is in many cases also a tendency to greater
curvature.

An increase in the length of the bill is quite marked in the genera
Quiscalus, Ageleus, Geothlypis, Troglodytes, Seiurus, Harporhynchus,
Galeoscoptes, ete.  Quiscalus purpureus and Ageleus phaniceus afford
good illustrations of geographical variation in the size and shape of the
bill.  Notwithstanding that the northern specimens are the larger, the
southern ones have, in the average, bills as long, though slenderer, than
the northern, and occasionally even longer, These differences are shown
to some extent in Plates VI and VII, where the figures of the bills
of Massachusetts and Florida specimens of these species are given side
by side. In Plate VI, figures 1 and la represent the bill of an average
Massachusetts male A. pheniceus, and figures 2 and 2a the bill of an
average Florida male of the same species. The latter, while much less
thick, is fully as long as the former. Figures 4 and 4a represent the
shortest bill of a considerable series of Massachusetts specimens, and
fizures 6 and Ga the shortest or thickest bill of a similar series of Florida
specimens. Figures 3 and 3a give the longest bill of the Massachusetts
series, and figzures 5 and 5a the longest of the Florida series, the speci-
mens being in each case adult males. Plate VII, fizures 3 and 3a rep-
resent the bill in average Massachusetts males of Quiscalus purpureus,
and figures 2 and 2a that of average Florida specimens, while fizures 1
and la, and 4 and 4a, show respectively the lonzest and the shortest bills
of' a considerable series of Massachusetts specimens. Figures 5 and 5a
are from a New Jersey specimen, and figures 6 and 6« from a Florida
specimen, the latter showing an inflection of the upper mandible more
or less frequent in the various species of Quiscalus. The fizures, as in
the previous plate, were all drawn from adult males. In each of these
species the average difference in the bills of Florida and Massachusetts
birds is as great as is frequently considered to be sufficient to constitute
specific differentiation, and between the extremes, especially of 4. phe-
niceus, even subgeneric. Yet specimens from intermediate localities

resent such a gradual and complete transition between the two forms
as to render their speciiic identity unquestionable.

A similar difference between Massachusetts and Florida examples,
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with a gradual transition from the one to the other, through specimens
from intermediate localities, is seen in Troglodytes aidon, Geothlypis
trichas, and Seiurus noveboracensis. In Pipilo myffrrupf";f.-’euimus, Ortyx
virginianus, Corvus americanus, and Cyanura eristata the bill is appre-
ciably larger in the Florida than "m the northern form. In Corvus
americanus this difference was long since noticed by Professor Baird,
the larger bill of South Florida speeimens having led him to recog-
nize a variety floridanus of this species, based chiefly on this difference.*
The same author has also referred to the larger size of the bill in
Florida specimens of Ortyx virginianus.t

In some species individual variation is so great that it is unsafe to
draw conclusions respecting geographical variation from the examina-
tion of a small number of specimens. This is notably the case in
Sturnella ludoviciana, in which the bill varies greatly in size and form,
as does the bird in general bulk, at all localities. In the average, how-
ever, Florida specimens of this species seem to have a relatively longer
and slenderer bill than those from the Northern States.

As already noticed, variation in the bill is not equally marked in all
species, but it oceurs in too many to admit of the supposition that the
numerous cases wherein it is clearly marked are exceptional, or that it
does not follow a general law of geographical variation. The observa-
tions above detailed are based on specimens collected on the Atlantic
coast, from New England southward to Florida, and refer exclusively
to species breeding within that range. DBut specimens of species which
breed entirely to the northward of this range, collected during their
semi-annual migrations, corroborate the law already stated, namely,
an increase in the size of the bill to the southward in specimens of the
same species from different breeding stations. In the Aratide and
Tringe, which breed far to the northward and pass the winter in lower
latitudes, it is noticeable that, while those which arrive first in the fall,
and those which return north latest in the spring, are smaller than
those that arrive later and depart earlier, they have, nevertheless,
relatively larger bills, This has been especially noticed in species of
Fuliz, Bernicla, Actodromas, and me‘rm‘fifmi'pfms. Professor DBaird
has also referred to the larger size of the bill of the southern repre-
sentatives of Lagopus albus as compared with those from further north,

* Birds of North America, p. 568, 1858,
t Am. Journ. Sci. and Arts, 2d Ser., Vol. XLI, p. 191, 1868.



MUSEUM OF COMPARATIVE ZOOLOGY. 238

“those from Eastern Labrador and Newfoundland,” he says, appear-
ing * to have decidedly broader, stouter, and more convex bills than those
from the Hudson’s Bay and more northern countries.” * 1In the writings
of various authors on the birds of Southern Mexico, Central America,
Southern Asia, and Northern Afriea, frequent mention is incidentally
made of the larger size of the bills of southern representatives of northe
ward ranging species. Although such statements record what have
been apparently regarded as only isolated facts, their frequency indicates
that the increase in the size of the bill to the southward is not confined
to the birds of Eastern North America, nor exclusively to those of
temperate and sub-tropical countries, but that it is a general geograph-
ical law, similar to that of the variation with locality in the general bulk
of the individual,

Geagraphical Variation in Color.— Geographical variation in color
in birds may be regarded as of two kinds, which may be termed, from
their different geographical relations, latitudinal variation and longi-
tudinal variation. The first is coincident with differences in latitude,
and the second with differences in longitude. DBoth are due, however,
to climatic peculiarities, and are hence, strictly speaking, climatic. The
latitudinal is perhaps at present the best known, and will be first con-
sidered.

(a) Latitudinal Variation. — In those species of Nortl, American
birds whose breeding range extends over a wide range of latitude, the
southern-born specimens are, as a general rule, appreciably darker or
brighter, or more intensely colored, than northern-born ones of the
same species; in many instances the difference being so great as to im-
press even the casual observer. Dark colored birds, like the Quiscali,
Agel@us pheniceus, ete., become blacker towards the southern limit of
their respective habitats, where those with metalic reflections have the
iridescence more intense and of a darker hue, greenish and bronzy re-
flections changing to purple. The slaty, ferruginous, and olive tints, and
the various shades of red and yellow of others, become also far more
intense. In species barred transversely with dark and light colors, the
dark bands, as a general rule, become broader, and the lizht ones
narrower. Those with white spots on a black ground have the spots
reduced in size and number, the smaller ones becoming obsolete.
White bars on the wings and termiral white spots on the tail feathers

* Birds of N. Amer., p. 634.
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are also of less extent in southern specimens. There hence results, as
already observed, a generally darker aspect in the plumage of the
southern representatives of wide-ranging species ; the bill and the feet
also usually sharing in the general accession of coloring matter in the
integuments.  The difference in color between the extremely northern
and the extremely southern representatives of a given species is often
so great that, taken in connection with other differences, as in general
size and in the size and form of the bill, the two extremes might be
excusably taken for distinet species, especially if viewed ‘aside from the
connecting series between the two types formed by specimens from suc-
cessively intermediate points, which beyond question show their specific
identity.

As in the case of climatic variation in the bill and in general size,
the variation in color differs greatly in degree in different species.
Climatic difference in color is particularly striking in Ageleus phani-
ceus. In the males the black is greatly intensified and more lustrous
at the South, and the red on the shoulders becomes equally heightened.
Instead of the light red shoulder-patch, bordered externally with
whitish or pale yellowish-whitish, seen in Massachusetts specimens, the
ghoulder-patch in the Florida males is of a brilliant dark red, with a
rich eream-colored or orange-yellow border. While the diflerences in
the bills of the two types might in extreme cases be taken as indicative
of different sub-ezenera, the difference in color iz as great as occurs
between the northeastern type of A. plheeniceus, and either the so-called
A. tricolor or A. gubernator of the Pacific slope, or between any of these
inter se. Quiscalus purpureus also affords a similar example of climatice
variation, as well in color as in the bill and general size. In the males
the change in general tint is in the black becoming more intense at the
South, and the iridescence being dark purple or bluish instead of bronzy
or greenish. The change in the females is as great as that in the
males. At the North their plumage is nearly lustreless brownish-black,
but at the South it becomes nearly as black as that of the northern
males, and has considerable iridescence, so that the northern collector,
judeing from color alone, would at first be likely to mistake the south-
ern females for males.

In Ortyx virginianus, through the increased breadth of the transverse
bars of black at the South, on the dorsal as well as on the ventral sur-
face, the general aspect of the plumage is very much darker in Florida



MUSEUM OF COMPARATIVE ZOOLOGY. 235

specimens than in New England ones. In Sturnella ludoviciana the
yellow of the ventral surface in Florida specimens is far more intense
than it is in northern ones ; the slate color of Galeoscopies carolinensis
is correspondingly darker,and the ferruginous of Hurporkynchus rufus is
much redder. In Cenfurus carolinus not only are the black transverse
bars on the back broader and darker, but the red on the head and
abdomen becomes more extended and lustrous. In Pieus pubescens
the white spots on the wings become smaller and fewer, with a greater
tendency to black streaks on the sides of the breast, a variation in the
direction of P. Gairdnerd and P. Harrisi, as will be noticed at length
in the remarks on P. pubescens and P, villosus in Part IV. Similar
differences occur between northern and southern specimens of Pileus
borealis, which are so great as to have led Mr. Cassin to regard the
southern type as specifically distinet from the northern. Similar differ-
ences to those above described occur between northern and southern
specimens of Lhryothorus ludovicianus, Troglodytes aédon, Geothlypis
trichas, Coluptes auratus, Buteo lineatus, and various other species, as
will be described more in detail in Part IV.

The climatic variation in respect to the relative size of the white
spaces on the rectrices and primary remiges may be illustrated by a
single example. In northern specimens of Pipilo erythrophilialmus the
terminal white spots of the tail feathers are found on the four outer
feathers of each side; but in Florida-born ones they occur on only the
three outer feathers on each side; and are correspondingly reduced in
length. The white area on the tail of Florida specimens hence has
only about the extent that would be presented in northern specimens if
the outer pair of feathers were removed. The extent of the white
space at the base of the primaries is correspondingly reduced in size in
the southern type.

Extending the examination to northern species, it is found that simi-
lar color differences with the latitude of the birthplace are of frequent
occurrence. In Dernicla breata and Bernicla canadensis the smaller
southern-born birds are, as a general rule, considerably darker than the
larger northern-born ones. The same is true of Fulizx marila and
DBucephala  americana, the so-called Buceplhala relandica being the
larger northern type of B. americana, in which the white markings on
the wings and head occupy a somewhat larger area. It is altogether
probable also that the so-called Anrser frontalis holds a similar relation



236 BULLETIN OF THE

to A. Gambeli (= A albifrons ?), and the Anser e@rulescens to the A.
hyperboreus, though by some the former has been regarded as the young
of the later. In Larus argentatus the southern specimens are not only
smaller, with the “ mantle ” somewhat darker, but as a general rule the
white spots at the tips of the first and second primary quills are more
restricted.

The changing of the pelage to white in winter in certain northern
mammals, and of the plumage in certain birds, as the ptarmigans, cor-
relates perfectly with these geographical differences in color; and since
in some species of mammals only the northern representatives change
to white in winter, while the southern ones are of the same color
throughout the year, this seasonal change scems evidently to come
under the above-stated general law of geographical or elimatic color
variation, namely, a gradual increase in color to the southward in
individuals of the same species.

A comparison of Florida birds with West India specimens of the
same species shows that the difference between them in color (and, it
may be added, in size and other general features) are generally not
greater, and in some casesyar less, especially between Cape Florida and
Cuba specimens, than obtains between Florida and DMassachusetts
examples, and that it is of precisely the same character. West Indian
specimens of course differ more from Massachusetts examples of the
same species than the latter do from others from East Florida, yet by
means of the South Florida specimens, which differ but slightly from
the Cuba type, a gradual transition is evident from the extreme northern
to the extreme southern forms. Of late many Jamaican, Porto Rican,
and Cuban forms have been regarded, by many writers, as specifically
distinet from their representatives in the Northern States, and in many
cases they might well be so regarded, were there not a succession of
intermediate forms connecting them, —a fact which seems to have
been hitherto overlooked. The earlier writers considered the Ortyz,
the Sturnella, the Strixz, the Circus, several of the Buteos, ete., of the
West Indies as specifically identical with the Ortyx virginianus,
Sturnella ludoviciana, Striz flammea, Circus hudsonius, Buteo bore-
alis, ete., of the United States, and doubtless justly, notwithstanding
that the ecomparison of specimens reveals certain relatively slight
but constant differences in color and size, and to some extent in
other features.
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(b) Longitudinal Variation.— In comparing the birds of the Atlantic
States with specimens specifically identical from the interior of the
continent, one is soon struck with the brighter colors of the latter, and
especially with a tendency, in many species, to more ferruginous tints,
and to melanism in others. In comparing again the birds of the Mis-
sissippi valley with those of the Pacific slope, especially that portion
north of the fortieth parallel, a similar difference is also noticeable, the
extremes of color variation in truly continental species being met with
(especially to the northward of this parallel) at the Atlantie seaboard
on the one hand, and the Pacific on the other, between which there is a
gradual and, with an exception soon to be noticed, a uniform increase in
intensity of color to the westward. This tendency to more ferruginous
and melanic colors to the westward is especially marked in Fuleo pere-
grinus,* Aceipiter fuscus, Circus hudsonius, Buteo lineatus, Buteo
borealis, Archibuteo lagopus, Hypotriorchis columbarius, Otus vulgaris,
and other species of Strigide, Tetrao canadensis, Bonasa wumbellus,
Dernicla canadensis, Bernicla brenta, Larus argentatus, Parus atri-
capillus, Carpoduacus purpureus, etc., ete. The western representatives
of Melospiza melodia, Passerella tliaca, Jineo hyemalis, Pipilo ery-
throphthalmus, Parus hudsonicus, etc., differ mainly from their Eastern
congeners in their more ferruginous or darker colors, according to the
species.

While the general tendency from the East westward is thus to darker
or deeper colors in specimens of the same species, and in representative
species of the same genus, the rule is not without exceptions, nor is the
transition quite uninterrupted. On the arid sterile plains the repre-
sentatives of not a few, and probably of most, species are much lighter
colored than their relatives either to the eastward or to the westward.
Also at the southward on the Pacific slope there is not the tendency to
deeper colors seen farther to the northward, specimens from North-
western Texas, New Mexico, much of the Colorado basin and Lower
California, being lighter than others of the same species from Northern
California, Oregon, and Washington, an explanation of which will be
sugzested later.}

In comparing again the European representatives of circumpolar
species with their representatives in Eastern North Ameriea, a difference

* For the synonymy and other remarks on these species, see Part IV.
t See below, p. 239 et seq.
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similar to, but hardly so great as, that between the Atlantic and Pacific
coast examples of indentical species is likewise seen, the American
being in general several shades darker than the European. In certain
cases there is also a difference in the markings, as in some of the hawks,
in which in the European the transverse bars are broader and better
defined, and the longitudinal ones less so than in the American. This
is illustrated in Astur palumbarius and A. atricapillus, in Accipiter
nisus and Aec. fuscus, ete. In many instances the only tangible differ-
ences between so-called representative American and European species
consists in the darker, brighter, or intenser color of the American, the
differences being oftentimes less than that between specimens of the same
species from the Atlantic States and the Mississippi valley, or between
those from the Mississippi valley and the Pacific coast. Not unfre-
quently, however, are American and European specimens so nearly
alike, even of species that have rarely been considered as identical, that
without a knowledge of the locality whence they came it would be
impossible to confidently refer them to the one species rather than to
the other,

There are also indications of various local differences in color in speci-
mens specifically identical within the larger areas above considered,
and which are in a measure exceptional to the general law of a west-
ward increase in color. The data at hand are at present too few either
to limit these exceptional areas or to indicate to what extent they are
exceptional. They appear, however, to be coincident with peculiar
climatic conditions, the exact nature and extent of which are likewise
imperfectly known.*

Variation in the Length of the Tail and in other Characters.— At
certain localities, and more especially to the southward, there are well-
known instances of an increase in the length of the tail, without an ap-
preciable modification of other parts. Marked examples of this are
seen in Jeteria virens, Harporhynchus rufus, and Mimus polyglottus,
as has heen pointed out by Professor Baird and other writers,f each of
which species has a western long-tailed variety. The Quiscalus
macrura is also little else than a long-tailed variety of Q. major. A
tendency is seen to this variation in Geothlypis trickas at the southward,

* See on this point below, p. 239 et seq.
t See especially Prof. Baird in Amer. Journ. of Science and Arts, 2d Series, Vol
XLI, p. 191.
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while it seems to be a marked characteristic of many of the birds of
Lower California. The tendency in southern forms to an elongation of
the tail seems, however, less general than the southward decrease in size
and the increase in color, or the tendency to an elongation of the bill.

Among other local variations may be mentioned the white instead of
ared iris in the South Florida representatives of Pipilo erythroph-
thalmus ; the yellow instead of a black bill in the magpies of the coast of
California ; the white basal half of the feathers of the neck of the raven
of Southwestern Texas and Mexico, by which it is chiefly distinguished
from the common species; the greater continuation anteriorly of the
superciliary stripe in the western forms of Zonotrickia leucophrys,
by which alone it is distinguishable from the eastern form; the white
frontlet of one of the western forms of the Parus atricapillus group,
ete. There appears frequently to be also a locally greater development
of the foot in western and southern forms of wide-ranging species,
and occasionally an exceptional increase in general size under identical
isothermes.

Causes of Climatic Variution. — The facts respecting climatic varia-
tion are at present too imperfectly known to be fully explained. There
are, however, certain peculiarities of climatic variation, especially in
color, coincident with eertain meteorological peculiarities of the regions
where they occur, that demand attention. The increase in color to the
southward, especially the tendency to darker tints above shown to be so
general, coincides with the increase in the intensity of the solar rays to
the southward, and in the humidity of the climate. The southward
increase in depth of color and in iridescence in birds specifically identi-
al coincides also with the general increase in brilliancy of color in
birds, taken as a whole, in the lower latitudes (as well as in insects
and animals generally), the maximum being reached in the tropics.

The longitudinal variation, or the westward increase in color, seems
to be also coincident with the increased humidity to the westward, the
darker representatives of any species occurring where the annual rain-
fall is greatest, and the palest where it is least. This coincidence is
clearly illustrated in the birds of the United States, where the darkest
representatives of a species, as a general rule, (indeed without exceptiorf
so far as known to me,) come from regions of maximum annual rain-
fall, and the palest from those of minimum annual rain-fall. In the
Northeastern States the amount of rain is only one half to two thirds
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what it is in the Northwestern States, while on the Great Plains it is
less than one half what it is in the Northeastern States. In the lower
part of the Mississippi basin and in the Southeastern States it is much
greater than to the northward under the same meridians.  Witlin the
tropics, in America and Asia at least, the humidity, as well as the
intensity of the solar rays, reaches the maximum, as does the in-
tensity of color in both birds and other animals. In Europe, as is
well known, the birds from near the Scandinavian coast, where
the annual rain-fall reaches forty inches, are darker than in Central
Curope, where the yearly rain-fall is only half this amount. So
much darker, in fact, are the Scandinavian forms, that by some
writers they have been regarded as specifically distinet from their
representatives in Southern Germany, the Scandinavian forms of
circumpolar species being as dark as their Eastern North American
allies. There is again a striking parallelism between the relative
humidity of Western Europe and Eastern North America, and the
relative depth of color in the representatives of circumpolar species
living in these two countries, the rain-fall of the latter region being
double that of the former, and tlie birds of darker and livelier colors.
As already intimated, this coincidence is not confined to the birds of
these different regions, the same correlation of livelier, brighter, deeper
tints with increased humidity being also exhibited by the mammals
of these various districts, the Iuropeo-North American species being
higher colored, as a general rule, in Ilastern North America than
in Europe, as the western forms of the continentally distributed Ameri-
can species are often higher colored than the eastern,

It is a most striking fact that the birds, and even the mammals and
reptiles, of the almost rainless districts of Lower California, the Gila
and Colorado deserts, are almost all so much paler in color than their
relatives of the better-watered neighboring distriets, that many of them
have been deseribed as distinet species, and the others referred to as
strongly marked varieties, they all being characterized to a greater or
less degree by a faded or bleached aspeet. The birds and mammals of
the arid plains of the middle region of the continent exhibit also the
tame bleached appearance, but in a somewhat less degree.

I had long suspected that hygrometric conditions had much to do
with local variations in color in individuals of the same species, but I
was not a little surprised when I came to compare the known areas
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most prolific of dark and light local forms witl rain-fall charts, — which
may be assumed as indicating relatively the hygrometric conditions of
different regions, — to find the distribution of the light-colored races so
strictly coincident with the regions of minimum mean annual rail-fall,
and the dark forms with those of maximum mean annual rain-fall, as
seems to be the cases

Humidity has hence apparently far more to do with climatic varia-
tion in color than solar intensity, though the latter has undoubtedly
an influence upon color. The occurrence of a light-colored race
of Arvicola riparius on Muskeget Island and the sandy sea-beaches
of the coast of Massachusetts shows clearly that the intense light
caused by reflection from a sandy surface tends to the diminution
rather than to an increase of color in animals, and even plants,
since the foliage of the latter in arid districts so commonly assumes
a dull grayish tint. The capture on Muskeget Island last season
(July, 1870), by Messrs. Maynard and Brewster, of two pairs of
the short-eared owl (Otus brachyotus) with the color of the plu-
magre so pale as at first to suggest their being albinos, is additional
evidence of the bleaching effect of strong light upon the colors of ani-
mals. Such facts render it doubtful whether the increased intensity of
the lizht in the tropies has really much to do with the brighter colors
of tropical birds and insects, and suggest that humidity alone may be
the principal agent in producing this accession of color.

In regard to the cause of other climatic variations, certain other
facts are naturally recalled. In the remarks on the climatic and faunal
peculiarities of East Florida,® attention was called to the less degree of
vivacity and energy exhibited by the southern as compared with the
northern members of the same species, and the general higher physio-
logical development of essentially extra-tropical species in the temperate
portions of their habitats. Is it hence improbable that the southward
deterioration in size seen in such species is directly related to the ener-
vating influence of inereased heat 7  And why is it that o large a pro-
portion of the birds pre-eminently singing-birds are found in temperate
latitudes ?

In the increased size of the bill and tail to the southward, especially
of the former, we have a fact somewhat parallel to what is not unfre-
quently seen in mammals. The ears, for example, of the arctic repre-

* See above, p. 166.
VOL. 1L 16
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sentatives of species ranging to warm-temperate latitudes are smaller
at the northward than at the southward, as is seen in the native dogs,
the foxes, and the wolves, and in the arctic races of man. The ex-
pianation generally given of this seems pos=ibly applicable to the beaks
of birds, namely, a greater activity in the eirculation of the bleod in
the peripheral parts of the body in the temperate latitudes.

SreEciEs, VARIETIES, AND GroGsrarnicaL Races.

The foregoing remarks on individual and geographical or climatie
variation necessitates a brief consideration of the character of species,
varieties, and races, and the propriety of applying binomials to such
forms as can be clearly shown to be connected by intergrading links
with others previously known. As preparatory to what follows, it
seems proper to refer briefly to the origin of the excessive synonymy
with which our deseriptive ornithological works are burdened.

Ornithological synonymes may be arranged, as regards their origin,
under four primary heads, namely: (1) Those arizing from the de-
seription of immature and adult birds of the same species for different
species, (2) from authors mistaking sexual for specific differences, (3)
individual variation for specifie differentiation, and (4) climatie differ-
entiation for specific. A fifth source of error, and one which has given
rise to a large class of synonymes, results from a combination of the
causes indicated under (3) and (4).

Synonymes arising from the first two causes mainly preceded the
others in regard to the relative frequency of their occurrence, especially
so far as regards the birds of this continent. During the previous
century, and the first two decades of the present, our birds were mainly
deseribed by Zuropean naturalists, who had no acquaintance with them
in life, and whose resources often consisted of single and imperfect
specimens received from chance travellers, without any indication of
their sex or age. Later they were studied by resident naturalists, by
whom the mistakes of their predecessors in this respect were to a great
extent corrected, The laws of sexual and age variation becoming grad-
ually known, errors from this source were soon far less frequent than in
earlier times. When at a comparatively recent date critical compari-
sons were made of specimens from distant localitics before regarded as
gpecifically identieal, it was found that occasionally distinet species had
been confounded. Such results led in the end to undue importance
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being attached to trivial differences, so that assumed species were fre-
quently based solely on either individual or climatic wvariation, but
oftener on both combined.

As the rage for describing new species increased, differences seemed
alone to be sought; and so long as a given species was usually deemed
sufficiently represented, even by the best ornithologists of the day, by
a single pair,* the subject of individual and climatic variation was neces-
sarily almost wholly neglected, the custom of many naturalists being to
describe species from single specimens, as though all the representatives
of a species were cast after an unvarying pattern. As the number of
specimens of well-known species increased in our large museums, it was
soon seen that some of the supposed most reliable diagnostie features
were subject to considerable variation. The collections brought
together from various parts of the continent by the Pacific Railroad
surveying parties and from other sources, and the reports published
thereon, formed the beginning of a new era in the history of the orni-
thology of North America, and in ornithological science. The facts thus
disclosed in respect to geographical range, and individual and climatic
variation, opened new fields of inquiry. Old theories and blind adher-
ence to authorities, however, still impeded progress and led to frequent
inconsistencies, which only time and further investigations could correet.
Hence has gradually dawned the fact of the existence of a range of
individual variation previously unsuspected, and of general laws of
climatic variation, the full scope of which, as bearing upon the character
of species, is yet to be determined.

Nearly half a century since it was discovered that the North
American representatives of what were then commonly regarded as
circumpolar species could not in all cases longer be regarded as identical
with the European. Further comparisons showed that in most cases
of the supposed circumpolar distribution of species, specimens from the
Old World and the New could be more or less readily distinguished,
yet the differences were in most cases slight, more or less inconstant,
and not unfrequently due more to differences in the latitude whence the
specimens came than to other causes. Yet a precedent for specific

* Not many years since amateur ormthologists were kindly informed, by one of the
leaders in the science of ornithology, that his collection of the birds of a certain country,
numbering over two thousand species, required for their convenient storage a space
equal to only about one hundred cubic feet, the specimens averaging less than two to a
species |
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separation in such cases having been established by recognized author-
ities, it was followed till all the land-birds and a large proportion of
the water-birds of the two continents were separated, in many cases, it
would appear, on purely theoretical or geographical grounds.* When
the comparison was carried to specimens of continentally di-tributed
species from distant localities, differences between these were also de-
tected, and the theory of specific diversity assumed, till the Pacific
representatives of such species were separated from the Atlantic ones,
and in like manner the southern from the northern, and those of
particular areas, as insular, peninsular, and interior basins, from the
others. In some cases such separations were of course properly made,
but a high percentage of such forms are now found to intergrade through
gpecimens from the intermediate localities.

Not a few of the species of our faunal lists have been based on, and
are still only known from, single specimens, and often on differences
manifestly within the range of individual variation; others reprezent
local races, which only appear distinet when extremes alone are consid-
ered, the intermediate stages being unknown or ignored. The increase of
synonymes from this fruitful source appears to have not yet culminated,
a large proportion of the “new species” now annually deseribed being
but slight local differentiations of previously known specific forms, from
which they often differ only in being a little smaller, a iittle darker or
brighter colored, and in the individual peculiarities of thesingle specimens
on which some of them are based. In many cases this process of ultra
subdivision has furnished stepping-stones to later generalizations ; in too
many other cases it has been in its results only unmitigatedly injurious.

So large a proportion of the commonly recognized species are virtu-
ally nominal, or rest on a false basis, it is not surprising that in the
reaction consequent upon a fuller knowledze of the birds of this conti-
nent, which has already commenced, the reality of species should be to
some extent ignored. Whether, however, species are considered as
entities or only as arbitrary inventions, convenience demands some
established definition of them.

* Audubon, writing in 1838 (Orn., Biog., Vol. IV, p. 608), refers to the Prince of
Musignano (by whom a large part of the circumpolar and cosmopolitan species were
separated into numerous assumed species) as ** having altered his notions so far as to
geem desirous of proving that the same species of birds cannot exisé on both the con-
tinents ''; and there seems to have, been good reason for the remark, ouly instead of
proving them distinet, he in most cases merely assumed them to be so.
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Not a few naturalists have hence adopted the test of intergradation,
which seems a reasonable and an unobjectionable one. The question of
species and of specific synonymy is thus simplified to this: that when-
ever two forms which have both received names are found to intergrade,
the more recent name shall become a synonyme of the older. Some,
however, still urge that every recognizable form, however closely
allied to others, and even intergrading, should be recognized by a
binomial epithet, and that whether we call them species, or varieties,
or races, or simply forms, that such names are none the lesz convenient
expressions for certain facts. It seems to me, however, that there are
insuperable objections to this course ; for however distinet the extreme
geographical forms of a species may be, a vast proportion of its repre-
sentatives are intermediate to them, and could never be but doubt-
fully referred to the one rather than to the other. Ordinarily, for
instance, in the birds of the Atlantic slope, the representatives of a
given species at the extreme north of its breeding range almost always
differ very tangibly from its representatives at the extreme southern
limit, sometimes more, sometimes less, according to the species.  Those
living only a littie to the northward of the middle region differ less from
the extreme southern type than the extreme northern type does, and those
a little to the southward of the middle region differ still less from the
southern type, and are quite distinguizshable from the extreme northern
form. In other words, in species ranging from Southern Labrador or
Northern New England to Florida, of which there are numerous un-
questioned instances, specimens from Southern New England differ
somewhat from the more northern ones ; thoze from Southern New Eng-
land from those of Southern New Jersey and Eastern Maryland, and
these latter from those of Georgia and Florida. It hence depends en-
tirely upon individual predilection whether two, three, or four * species ”
or “ binomial forms ” shall be recognized ; and in either case there is
the same difficulty in disposing of the intermediate types. Again, speci-
mens from the Mississippi valley differ more or less from their relatives
from the Atlantic coast, the central plains, and the Pacific slope. Here
again similar difficulties are encountered. Hence it is necessary to
decide between recognizing a single binomial form, with a considerable
but definite range of climatic variation, or three, or six, or nine, or even
more, which cannot be rigidly defined, and between each of which will
always be found a greater or less proportion of intermediate types,
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doubtfully referable to one of the binomial forms rather than to another.
Another important objection may be urged against giving binomial
names to intergrading forms. In faunal and nominal lists of the
species of a larze or continental area, scarcely distinguishable forms
take equal rank with the most distinet congeneric species, For in-
stance, in a list of the birds of North America, Turdus Aliciee and
Turdus Swainsoni, Turdus Audubori and Lurdus Pallasi, stand side
by side with Twrdus mustelinus and Lurdus fuscescens, though in the
former cases Turdus Alicie and T. Auduboni are founded at best on
slight, and in the one case on inconstant individual or local differences,
while in the latter no two congenerie species need be more distinet. In
the one case only experts can distinguish the forms, and frequently they
only by an actual comparison of specimens, and then too frequently but
doubtfully, while in the other case a casual observer need not mistake
them. The names alone give no clew to their real character, and are
hence in a great measure meaningless when separated from the most ex-
plicit diagnoses, and whose affinities can frequently only be settled by the
arbitrary criterion of locality. Dut it is urged that cognizance should
in some way be taken of these diffcrences ; and “ ITow can they be better
recognized,” it may be asked, ¢ than in the way proposed ?”

As already shown, and as I trust a large proportion of ornithologists
are willing to admit, these local forms oceur in accordance with recog-
nizable laws of climatic variation, similar variations with locality occur-
ring, to a greater or less extent, in all species having nearly the same
geographical range. Kventually, then, will not the recognition of these
laws be sufficient, and should not a statement of the tendencies to varia-
tion with locality, and the degree to which it is developed, be embraced in
the specific diagnosis of each species as a part of its specific deseription ?
Is not thiz, in fact, actually essential to the proper characterization of a
species?  The average characters being givén, a line or two would
suffice for a statement of its variations, both geographical and individual.
Then only in one case where now there are hundreds would there be
instances of doubtful identification. Till within a very recent period,
perhaps, no other course could have been pursued than that of giving
binomial names to each apparently distinet form, however slightly it
may have differed from others previously known. In many cases,
indeed, the difféerences between strictly intergrading geographical forms
are very great,— greater, indeed, if they were not thus serially con-
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nected, than would be deemed necessary for specific separation ; and so
long as the extr mes only were known, no one could have regarded them
otherwise than as well-defined species.  Dut the time has already come,
it seems to me, for a different and a more philosophic method, and that
to further increase synonymy by giving new names to slizhtly different
local forms of the same species is worse than useless,

It is important. in this connection, to observe that the species occur-
ring at any point on the Atlantic coast, or on the Pacifie coast, or in
the Mississippi valley, or on the Great Plains, in short, at any re-
stricted locality, have, as compared with each other, with scarcely an
exception, an unequivocal character ; they are based on differences that
place them beyond controversy. It is not so, however, when we com-
pare the species of distant localities with each other, whether the
localities differ in latitude or longitude. In such cases we constantly
meet with controverted species. At the South are species admitted
as doubtfully distinct from others found farther north; at the West,
those holding the same relation to others of the KEast; while at in-
termediate points either both the disputed forms occur with greater
or less frequency, or there is a gradual transition of the one into
the other, neither form being typically represented. This is evi-
dently what should be expected to occur, if what has been said above
in respect to climatic variation be correct, and is evidently a suggestive
and important fact. Is the theory of’ hybridization, so often appealed to
in such ecases, necessary to explain these faets ? and is it, in fact, true ?
By uniting the intergrading forms, the number of species occurring at
any single locality iz not essentially reduced, but such a union would
considerably reduce the total number recognized, as well as the num-
ber usually assizned to the several continents, as at present not a few
are repeatedly counted.

The many facts bearing upon individual and geographical variation,
presented in the foregoing pages form but an imperfect exposition of
the subject. They are, nevertheless, eminently suggestive of interesting
results, and the eonclusions above deduced I can but believe will be
only the more fully confirmed by further research. Additional details
are given in the general remarks embraced in Part IV, where various
facts mevely hinted at above are more fully presented, and an appli-
cation is made in many cases of the pinciples deducible from them.

As previously stated, individual and geographical variations are in
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some cases difficult to distinguish. They can be satisfactorily investigated
only from extensive suites of specimens taken from the same locality
in the breeding season, and sutliciently extensive suites of this character
are, with rare exceptions, still wanting. In specimens taken during
migration it is difficult to determine what share of the variation is due
to birthplace and what to individuality.  Whilst, however, the varia-
tions noticed cannot be always traced with certainty to their origin,
their bearing upon the general subject of variation within specific limits
is in no way vitiated. In considering hypothetical species, it is fre-
quently clearly evident that they are based in part upon slight and
tolerably constant climatie differences, and in part and sometimes wholly
upon the individual peculiarities of the single specimen upon which the
orizinal description of the species was based ; in part, too, upon seasonal
differences, and upon characters of immaturity. It seems to me that in
the numerous clozely allied species of the «Eyiothus group, to cite a case
in point, some are based in part upon one and in part upon other of
these ditferences of a single cirecumpolar species.  As already shown,
the bill in different specimens of . linarius varies greatly in size, yet
an examination of a econsiderable series of specimens of several of its
allies shows an amount of variation in the bill elosely approximate to
that seen in the specimens of the various assumed species of Fgiothus.
Much of the variation in eolor seen in the flocks of _Egiothi that visit
the Northern States in winter is due to age, yet it has been taken as
characteristic of different species. These birds only visiting us in
winter, those inhabiting widely distant loealities in the breeding season
are probably then more or less associated.  The light-colored specimens
are doubtless in part old or fully mature birds, or inhabitants in summer
of more northern districts than the browner or more fulvous ones, a
larze portion of which, however, are unquestionibly young birds. The
short-billed ones have also relatively longer set at the base of the
bill, which, by concealing a large portion of it, give it the appearance
of being shorter than it really 15, Analogy would lead us to infer that
those with the shorter and more heavily clothed bills have a more
northern habitat than the others.

The persistency with which nominal speecies when characterized by
“ quthorities ™ are retained in our literature is not a little remarkable.
If specimens from the original localities cannot be found to exactly fit

the descriptions, the diagnosis is slightly amended to suit examples that
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somewhat approach them, and the name retained. In other cases
the species is retained without its character being questioned, the name
and the original deseription being copied by succeeding writers, till the
species becomes traditionally accepted without its elaims to recognition
having been eritically examined.

Another noteworthy coincidence in regard to nominal speeies is the
faet of their most frequent oceurrence in obscurely known groups, which
obscurity usually resclts from the difficulty of obtaining specimens of
the forms in question, — either from the remoteness of their Labitat,
their scarcity, or the peculiarities of their habits, — or from preconceived
notions of the intimate relationship of the species of such groups.

Sinee the above was put in type, I have for the first time met with
some important and timely remarks by an eminent English botanist
concerning varviation within specific limits in plants, which are so
apropos to what has been said above in regard to individual and
climatic variation in birds, and contains, moreover, such judicious
strictures on various practices indulged in by botanists, and of which
zoblogists are equally guilty, that a short abstract of them forms a fit-
ting conclusion to the present paper. Says Dr. J. I), Hooker, in the
introductory essay to his # Flora Nove-Zelandize ™ (Part I, pp. xii, xiii,
xv, 1853) : —

“ Some naturalists consider every minute character, if only tolerably
constant or even prevalent, as of specific value; they consider two or
more doubtful :i|n-.l_-i|.-:-: to be distinet till Ilu‘_\' have been ]l-ruvl:d to be one ;
they limit the ranges of distribution, and regard plants from widely severed
localities as almost necessarily distinet ; they do not allow for the effeets
of local peculiaritics in ¢emperature, humidity, soil, or exposure, except
ﬂn-_\* can :I!}:-'-l:]]lllu‘i_".' trace the cause to the effect; and l'|n-_1.' henee attach
great ilnrm'l‘i:tn{'r to habit, stature, color, hairiness, I‘Jt'l'iml of ]lil\‘f{']'i]]_‘_"_. ete.
These views, whether acknowledged or not. are practically earried out in
Ill:'m."l.‘ {_-:Ir l].l‘.’ l“l':l]. lIlll‘.‘-‘l:i 'Ur [':{I:‘{Jlu'. -I-I.Illl ]|"||‘ sS0mae Hi. '[_]i.l' most acute [1”[1 H!I—
servant botanists of the day ; and it iz diflicult to overestimate the amount
Qf 5‘:\'””1[”!“.\' Ell"l l"““ﬁl:‘I{}“ ‘I-\'}Ih_:ll l]."':'l.' ]Iﬂ'l'l‘. ii]lrﬁlll]{‘l.‘ﬁl il'll'l:} =0me 'I:1I1 t]lt_’:
commonest and most variable of plants. . . ., In working up incom-
plete floras especially, T believe it to be of the utmost importance to resarid
dubious specics as varieties, to take enlarged views of the range of

variation in species, and to weigh characters not only per se, but with
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reference to those which prevail in the order to which the species under
consideration belong ; and to resist steadily the temptation to multiply
names ; for it is practically very diflicult to expunge a species founded on
an error of judgment or observation. The state of the British flora proves
not only this, but further, that one such error leads to many more of the
like kind; students are led to overestimate inconstant characters, to take
a narrow view of the importance and end of botany, and to throw away
time upon profitless discussions about the differences between infinitely
variable forms of plants, of whose identity really learned botanists have no
doubt whatever. There is, further, an inherent tendency in every one
occupied with specialties to exaggerate the value of his materials and
labors. . . . .

“ To the amatenr these questions are perhaps of very trifling impor-
tance, but they are of great moment to the naturalist who regards acen-
rately defined floras as the means of investigating the great phenomena
of vegetation ; he has to seck the truth amid errors of observation and
judgnwht. and the resulting chaos of synonomy which has been accwmnn-
lated by thoughtless aspirants to the questionable honor of being the first
to name a species.  The time, however, has happily passed when it was
considercd to be an honor to be the namer of a plant ; the botanist who
has the true interests of science at heart not only feels that the thrusting
of an uncalled-for synonyme into the nomenclature of science is an ex-
posure of his own ignorance and deserves censure, but that a wider range
of knowledge and a greater depth of study are required to prove those
dissimilar forms to be identical, which any superficial observer can sep-

arate by words and a name.”

The above remarks are as strictly applicable to zoillogy and zodlogists
as they have ever been to botany and to botanists, The present state of
ornithology, and the tendency the majority of ornithologists have to
multiply species on improper grounds, find here a fitting rebuke.

Part IV.
List of the Winter Birds of Eust Florida, with Annotations®
TURDIDA.

1.t Turdus migratorius Limé. Ropix.
Seen daily, sometimes in considerable flocks, till about the first of
March, after which time few were obzerved. It was shot by me at

* An asterisk (*) prefixed to the name of a species indicates that it is a copstant
resident; an obelisk (1), that it is a winter visitor.



MUSEUM OF COMPARATIVE ZOOLOGY. 251

Jacksonville, April 1st, but according to general report it does not
breed in the State.

In this species the females are commonly supposed to be paler colored
than the males, which is undoubtedly usually the case, but specimens as
brightly colored as any I ever saw proved on dissection to be females,
and other specimens as palely colored as any I ever met with have like-
wise proved on dissection to be males. This shows the importance of
determining the sex in all cases by dissection, and not from external
appearances. It also indicates a wide range of variation in color in
the present species, as great as is seen between typical representatives of
the so-called Twrdus Swainsoni and T. Aliciee, and which is, moreover,
of the same character, namely, sinply a variation in intensity.,

2+ Turdus Swainsoni Culanis, OLIVE BACKED THRUSH.

Turdus nuneor GMELIN, Syst. Nat, I, 217, 1788; in part only. — VieiLror,
Ois. Am. Sept, II, 7, pl. Ixiii, 1807; in part only. — BoxarartE, Geog.
and Comp. List, 1838.

T'urdus solitarius WiLsox, Am. Orn., V, pl. xiii, fiz. 2: not the text.

Turdus nanus Avbupox, Birds of Amer., 111, pl. cxlvii; * not the text. —
SaMmMeeLs, Am, Nat., IT, 213, 1868

Turdus olivaceus Giraup, Birds of Long Island, 92, 1843 -44. Not the T.
olivacens of Linnd

Turdus Swainsonii Capanis, * in Tschudi's Fauna Peruana, 188, 1844 - 46.”" —
Bairp, Birds N Am., 216, 1858. — ScrLaTteEr, Cat. Am. Binls, 2, 1862, —
ALLEY, Proc. Essex lnst., 1V, 56 864 — Bamrp, Rev. Am. Birds, I, 19,
1864, — ALLEN, Mem. Bost. Soc. Nat. Iist, I, 514, 1868 — Ripcwar,
Proc. Phil. Acad. Nat. Sci.,, XXI, 128, 1869.

Turdus Alicie Bairp, Birds N. Am., 217, 1858 — Coves and Prexriss,
Smithsonian Rep., 1861, 405. — Couves, Proc. Phil. Acad. Nat. Sci,, XIV,
917, 1861. — Bairn, Rev. Am. Birds, I, 21, 1864. — Ripewar, Proc. Phil.
Acar. Nat. Sci., XXI, 128, 1869.

Merula Wilsonh Swarxsox, Faun. Bor. Am., I, 182, 1831,

Merula olivacea BREWER, Proc. Bost. Soc. Nat. Hist., I, 191, 1844.

Rare. Given on the authority of Mr. Boardman, who writes me he
obtained one specimen at Enterprise, February 18th, and anotQer at
St. Augustine, in the same month, The greater part pass the winter
farther south.

# The plates in ** Birds of America ™ are too poorly colored, as iz well known, to be
recognizable representations of the species whose names they bear, including all those
representing wood-thrushes, they having but little resemblance to those of the folio
edition. The fizures of * Turdus nanus,” Turdus soliterivs, and Turdwvs mnstelinus,

might all pass for the Turdus Swainsoni, so far as the color of the dorsal surface is con-
cerned.
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In my “ Catalogue of the Birds of Massachusetts,” * published in 1864,
I first advanced the opinion that the so-called Twrdus Aliciee Daird was
the paler form of 7. Swainsoni. To this view other writers have taken
exception. Professor Baird, in his “ Review of American Birds ” (p. 21),
summarily disposes of the matter by presuming that I had not seen what /e
called T Alicice. In 1868, in my “ Notes on the Birds of Iowa, Illinois,”
ete,t I again reviewed the subject, having in the mean time examined
some twenty specimens sent out by the Smithsonian Institution to different
scientific institutions, labelled respectively, * Turdus Adlicie,” % Turdus
Alicie 2" % Turdus Alicie? hybrid 27 ¢ Turdus  Swainsont,” ** Turdus
Swamsont 2" % Turdus Swainsont ? hybrid 77 After having examined these

authentie specimens of the bird in question, and also large numbers of Mas-

sachusetts examples of what 1 called Turdus Swainsoni,— among which
are a considerable number that correspond in every particular respectively
with the typical, authentic specimens of * Turdus Swainsoni ™ and * Turdus
Aliciee " of Baird, the larger number, however, being intermediate in char-
acter between them, and agreeing with specimens sent out from the Smith-
sonian Institution as “ 7% Swainsoni 7 “ Turdus Alicice 27 ¢ Turdus Alicie ?
hybrid ?” ete., — I state in this paper that the opinion I had previously
expressed in respect to Twrdus Swainsoni and Turdus Alicie was fully
confirmed. In this paper I discussed at some length the variations pre-
sented, not only by this species, but by Twrdus Pallasi and Turdus fus-
cescens, and the character of their supposed allies, T Auduboni, T. nanus,
and 7. ustulatus, and their supposed respective habitats. T gave also some
details in respect to the variations in general size, form of the bill, propor-
tions of the primary quills of the wing, ete, as well as in color, and con-
cluded that Turdus Alicice was based on simply individual variation in
color, the other differences, as of size, form of bhill, ete., supposed at first to
characterize it, being rarely coincident with the variations in color, they
oceurring as frequently in the one type of coloration as in the other.
Turdus nanus and Twrdus ustwlatus 1 also deemed to hold the same
relationship to T Pallasi and T. fuscescens that T. Alicice does to T,
Swainsont.  Though deseribed as exclusively western, I stated I had found
specimens in Massachusetts that accorded with them in every particular.
Aftdr having given the subject still further attention, I am but the more
fully confirmed in these opinions.

Dr. Coues, thus far one of the most strenuous advoeates of the validity

of these nominal species, in a somewhat recent paper of his, } after stating

* Proceedings of the FEssex Institute, Vol. 1V, p. 56,

1t Memoirs of the Bost. Soc. Nat. Hist., Vol. 1, p. 507,

t “A List of the Birds of New Lngland,” Proceedings Essex Institute, Vol. V, p. 267,
1868,
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that he had shown the 7. Aliciee to be “a very common eastern bird, hav-
ing a range of habitat as extensive as, and nearly identical with, that of
T. Swainsond,” says, in referring to my earlier remarks on this subjeet,
that they  illustrate very fully the well-known seasonal and other varia-
tions to which 7' Swainsoni and T fuscescens are subjeet,” and adds that
I appear to have been * autoptically unacquainted ™ with 7. Alicie at the
time of writing them. In respect to this supposition of Dr. Coues, I will
merely add that one of the numerous specimens considered by me to typi-
cally represent the supposed T'. Alicie has been sent to the Smithsonian
Institution, and pronounced by Professor Baird himself to “typically
represent the T, Alicie.”

The measurements given below of this species and the two following
indicate the average size and the usual range of variation in this respect
in these species as represented in the Atlantic States. These measure-
ments embrace twenty-four specimens of Turdus Swainsoni, nearly fifty of
T. Pallasi, and about forty of 7" fuscescens, nearly all of which are from
New England, and by far the greater part from Eastern Massachusetts.

The following is the range of variation in the serics of twenty-four
specimens of T. Swainsoni: Length, 6.62 to 7.75; alar extent, 10.75 to
12.65; wing, 3.47 to 4.30; tail, 2.40 to 3.40 (4.00 ?}; tarsus, 1.02 to 1.27,
The average dimensions are as follows: Length, 7.17; alar extent, 11.65;
wing, 3.86 ; tail, 2.88; tarsus, 1.15.

Measurements of New Lngland Specimens of Trrpts SWAINSONL

e _—— — e ——

2R877| = = | Epringficld, Masz. | May 14,763 | J. A Allem | 6.75 1.12
S A u g May 14, °G3 | o 6 42 1.11|
— 18 —| I a May 27, "Gl | L) 6.75 1 10|
=r s | i o | May 97, 61 o | 6.08 1.92|
g — — L -t | May 25, °C3 | ] TG0 1.20|
| 8y} — ft i May 25, 63 o 7.08 1.13
2040 — = L) L. ."-!.-Lj.' 29, "63 1 7.10 A 1.13
aal 4 | i « | May 29, °63 L 725 ; 1.10)|

Ay = e 4] May 14, 63 & 2.15 : 3 90, 2, 1.05)
18049, o0 — ‘ LK AL | May 380, "62 1 GO0 11.90| 3.55 958 1.02|
1230, 23 — il 4 May 30, '62 | 5 705 1250 395 304 1.17
1531, 1{—| L L | May 20, '62 | ix 7.25 1150 32.80 2.73 1.10|
9950)| —| = | A e May 25, 03 R .75 12200 505 305 1.17
oo —| — B h | May 29, "G3 ok 7.38 11.37 3.93| 287 1.4
57597 —| — | Coneord, i : H. Mann 7.2 1215 4.10) 2095 1.15
2244 646l & | Belmont, . May 27,°68 | C.J. Maynard | 7.76) 12.65) 4.20] 400 —
4000 1326 — i " Sept. 21, 68 a T30 | 4651 307] 1.20
— 17| 9 | Watertown, ** Oct. 2 %69 | Wm. Brewster | 7.12) 1200 354 8.040) 1.15
— 213 ¥ Ll y May ‘24, 'GD ¥ 7123 ——| 4.00] 2HF 125
952 — — | Mulden, L | D. Higxing | 710) 11400 5.70 243 148
37| —| = Norway, Maine ACE Verrill | 7240 11000 347 2.53 1.14
D | = | i Ll | — ol TAN| 10055 S.45 240 I]EI
583 == — | Upton, LU | — l J. i Rich T.000 1110, 3.51, 268 1.3
—| — | Glen llouse, W.Mts.] —— | & M. Seudder | 5.00 1150 3584 274 110
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3.t Turdus Pallasi Cabanis. HermiT THRUSH.

Turdus solitarius WiLsox, Am. Orn., V, 95, 1812. Not the figure (pl. xliii, 2),
which is of 7" Swainsoni. Not T. solitarius L1nNE. — BoxararTE, Geog.
and Comp. List, 17, 1838. — Avpupox, Synop., 91, 1839. —Ieip., Birds
of Amer., I11, 29, pl. exlvi, 1841.

Turdus minor Boxaprarti, Obs. on Wilson's Nomenciature, Journ. Phil.
Acad., 1V, 33, 1824. — NuTrrtaLr, Man. Am. Orn., I, 346, 1830. — AUuDUBON,
Orn. Biog., I, 303, pl. Iviii, 1831. —Ie1D,, V, 443, 1839. — GAMREL, Proc.
Phil. Acad. Nat. Sei., 111, 113, 1846. — Giravp, Birds of Long Island, 90,
1843 - 44.

Turdus Pallasi Capaxis, Wierm, Archiv, I, 205, 1847. — Bairp, Birds N.
Am., 212, 1858. — ScLATER, Cat. Am. Birds, 2, 1862. — Bairp, Review
Am. Birds, Part I, 14, 1864. — AvLexs, Mem. Dost. Soe. Nat. Hist., I, 514,
1868.— Ripeway, Proc. Phil. Acad. Nat. Sci., XXI, 128, 1869.

Turdus nanus Avpuveox, Om. Biog., V, 201, pl. ceeexix, 1839 (7. minor on
the plate). — Inip., Birds of Am., I1I, 32, 1841. — Bamrp, Birds N. Am.,
213, 1858. — ScraTter, Cat. Am. Birds, 2, 1862, — Bairp, Hev. Am.
Birds, 1, 15, 1864.— Ripeway, Proc. Phil. Acad. Nat. Sei., XXI, 129,
1869, — Coorer and Baigp, Orn. Cal,, I, 4, 1870,

Lurdus Audubonii Bairp, Rev. Am. Birds, I, 16, 1864. — Rincway, Proe.
Phil. Acad. Nat. Seci., XXI, 129, 1869.

Merula solitaria Swarxsox, Faun. Bor. Amer,, II, 184, pl. xxxvii, 1831, —
Brewer, Proc. Bost, Soc. Nat. Hist., I, 191, 1844.

Merula silens Swaisson, Faun. Bor. Amer., 11, 186, 1831. — ScLATER, Cat.
Am. Birds, 2, 1862,

Common. Last seen about March 235th,

As already observed in the remarks under Turdus Swainsoni, I regard
the Turdus nanus of authors as identical with 7. Pallasi, The assumed
differences are slight and inconstant, and seem to be principally individual
variation if color. Although of late supposed to be exclusively western,
representing on the Pacifie slope the T Pallasi of the Atlantic and Central
States, Audubon’s original specimen came from Pennsylvania, though he
subsequently received it from the valley of the Columbia River. In his
“Synopsis " he gives its habitat as % Columbia River, Accidental in the
United States.”  1lis description of its color is identical with that he gives
of T. Pallasi (T. solitarius Aud.), even the words used being almost
entirely the same throughout each deseription. In size, however, he
gives T\ nanus as being one inch less in lenoth and one inch less in extent
than 7\ Pallasi. ESince Professor Baird, in 1838, recognized the 7. nanus
as a valid species and its habitat as “ Pacifie coast of North America to the
Rocky Mountains,” and restricted the 7% Pallasi to “ Eastern North Am-
erica to the Mississippi River,” the validity of 7. nanus has been gener-
ally aceepted.  Professor Baird himself, however, speaks of it in this work
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as though it was in his opinion doubtfully distinet, and observes that, «if
really distinet, is so closely allied to 7. Pallasi as to render a separa-
tion of the two exceedingly difficult.” The 7. Pallasi was formerly
recognized as inhabiting Calitornia by good authorities.  Dr. Gambel, in
his * Remarks on the Birds of Upper California,” ete.,* afier stating that
“the dwarf thrush of Audubon was founded upon specimens from the
Atlantic States, and no doubt upon the true hermit thrush,” remarks:
“ An examination of specimens of the T\ minor [=T. Pallasi] from the
Atlantic and Pacific coasts of North America shows no difference in
any way, except that perhaps the western one is somewhat smaller, yet
the difference is scarcely appreciable.  From the measurement of many
western specimens I found its length to be 6} inches, and the extent of
wings 104 inches; the tail, wings, and relative length of quills the same as
in our eastern one, and, in fact, I think it can in no possible way be dis-
tingwished as specifically different.”  California specimens, however, seem
to average a little smaller than New England ones, so that the 7. nanus
seems best entitled to recognition of any of the several disputed forms of
this group.

The habits of T. nanus, as deseribed by Dr. Cooper, are exactly like
those of the 7' Pallasi of the East, except in regard to the situation of its
nest, kis account of its nest and cgys according exactly with those of T.
Swainsoni, and not at all with those of T. Pallasi, its nearest ally.t

The Turdus Auduboni of Baird,of the Rocky Mountains, I have already
alzo referred to 7. Pallasi, from average specimens of which it diflers
only in being slightly larger. My reasons for this opinion have been given
with sufficient detail elsewhere. 1

It is difficult to reconcile the account given by Wilson,§ and corrobo-
rated by Audubon, || of the breeding habits of this species with what is
now known of the distribution in the breeding season of this group (sub-
genus Hylocichia) of thrushes. The account given by these authors of the
situation and structure of the nest is applicable to only T Swainsoni,
which, as well as the T. Pallasi, is not known to breed so far south by
several hundred miles as the loealities they give. The only species which
may probably breed there is the 7. fuscescens; but this species does not

nest on trees. To determine to which species of thrush these authors refer

* Proc. Phil. Acad. Nat. Sci., Vol. ITI, p. 14, October, 1844,  Also Journal Phil. Acad.
Mat. Sei., 2d Series, Yol. 1, p. 41, 1847.

+ According to Professor A. E. Verrill, the 7. Pallasi nests on the ground, and lays
“ bright-blue " eggs. Proc. Essex Inst., Vol. 111, p. 145.

f Mem. Bost. Soc. Nat. Hist., Vol. I, p. 512.

§ Am. Orn., Vol. V, p. 51.

|| Orn. Biog., Vol. I, p. 808: Bird: of America, Vol. II, p. 30
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as breeding in this manner on the Lower Mississippi would solve an in-
teresting problem.

The following table will indicate the average size of Twrdus Pallasi in
the Atlantic States.  The extremes in size of forty-six specimens are as
follows : Length, 6.50 and 7.65 ; alar extent, 10.00 and 12,25 ; wing, 3.30
and 3.90; tail, 2.47 and 3.17; tarsus, 1.12 and 1.33. The average dimen-
sions of these specimens are as follows : Length, 7.04 ; alar extent, 11.17 ;

wing, 3.79; tail, 2.72; tarsus, 1.13.

Measurements of Specimens of Turprs Parvast,

A | s
4 Ing o s : %
A BB 5 = ] B 2
o T Locality. Date, Collector. B R = z ®
L =5 = o = = g
i ] -
S 8 (S [ R = B, P PN (e e,
9433 _| — | Milltown, Maine June —, ‘64 | G, A. Boardman | 6.95 —| 350 263! 1.17
071 —|—|Upton, =~ | June — 65| J.G.Rich | 6.88 10.00| 3.48 2.67| 116
149:4) —| — | Norway, | —— A. E. YVerrill 6900 10.50| 3.3 261! 1.15
T e e | — 4 700 10.60 855 265 117
510 - — L o —_— &. I. Smith 7.25. 11.556] 3.78| 293 1.0
gl == - [ “ 680 10.95 3.45 278 112
312 — = ik EE —_—— s 7.5 11500 3.70) 292 1.15
dofl =j=] = s |  — “ 7820 100 3.50 298 117
1897 — — | Waterville, Apr. 20, 62 | C. E. Hamlin | 7.20 10.75| 3.66 293 1.0%
19130 —— o i Apr. 14, 62 ik 6.80 10,75 349 2.65/ 118
4435 | — v L Oct. 21, '63 " GO0 1025 3.47] 260 1.18
a5 e L o Oct. 24, '63 | i G800 10.55) 3.57| 298, —
575 —|— | Concord, 3ass. II. Mann T80 11.85) 3.83 Zo9m 1.23
515 — —| © b — | t 7.15 10.15 345/ 257 114
E ) p——— L el L] 7.25 1162 397 294 118
9581 —| — | Woburn, “ | | J.G.Shute | 6.80 10.25 338 257 117
9453 ! — | Springfield, * May §,63 | J. A, Allen 7.25 10.70! 3.52) 283 120
9630 g2 — | ¢ i Oct. 17, 6l i 7.10, 11.20| 3.57; 2.70| 1.13
0541 1021 — i bi Oct, 24962 " 700 1050 3471 274! 1.18
— 49 & | Watertown, ** Dec. 10, 69 | Wm. Brewster | 700 11.63 363 263 1.33
e e o4 Nov. 6, G0 i 6.87 11.19 .61 252 1.20
— 0 z ‘ Nov. 10, *60 | “ 7.12 11.12| 8.74| 258| 1.27
— 2 2 Belmont, Ly | Nov. 2262 Lt 7.12 1150 3.800 251 1.20
| — 35 J | Cambridze, ** | Apr. 186, 'T'P| i 7.23 1194 371 285 1.24
—' 5§ § | Waltham, L | Dce. 26, 69 i 790 11.12| 354| 2.58 1.27
| — 61| " “ | Nov. 1,69 = 706 11.3i| 872/ 2.50 1.2
| — 62 ¥ | Watertown % Ozt. 25, 69 i 6.30 10.50) 350 237 1.15
e w L Nov. 22, "9 L 6.56 11L.00| 350! 258 1.16
— §53} “ « Apr. 26, 70 “ 6.5 11.30 845 250 1.17
B845 8| ¥ | Newton, ¢ Oek 12, '67 | C.J.Maynard | G.83 11.040| 332 265 —
el " “ | Oct. 12,67 - T.000 10.577| 3.37) 247 —
8248 9250 9 L LU { Apr. 1%, "63 " T2l 1132 360 280 —
8852, 322! ¢ “ “ | Apr. 25, 6% < 727 1100 3.500 260 —
8347 338 @ « | May 5. 68 “ 700! 11.30, 3.50, 278 —
| 24| | “ | Qct. 19, 68 e 700l 1147| 845| 2.35) —
— ML " i | Oet. 18, '68 £ .00 1143 350 2.74 —
| 8345 2% o | ik “ | Oct. 16, '63 " G50 1125 357 295 —
a9 201 o i i Apr. 25,10 i T.600 11,75 343, 317 —
| 314l 7 u |A|n-, a5, i u T.35 1283 3.80 283 —
8353 333 d il L Apr. 28, 70 g T45, 11.8% 3900 2. —
| 5120 —| ? | Jacksonville, Fla. |-Jan. 21, 68 J. A, Allen 740 1225 3.85 —| —
| hl4s = 7 | ks £E | Jan. 25,063 L .00 11600 360 s
al45| —| P e L Jan. 25, '68 L 635 11.10] 345 —| —
bl —| ? i w« | an, 25, 6% 1 T.00 1150| 360) —| —
5197, —| ? | Mibernia,  * | Feb. 3,768 4 7.60 1181) 365 — —
. J?ii-l'| -7 |I-:uta_-r||ri.=;e. “ Mar. 1, '68 & 6.756 10.90) 4 40 o
| .

44 Turdus fuscescens Stephens. WiLsox's Turusm.

Turdus mustelinus WiLsox, Am. Orn., V, 98, pl. xliii, 1812, (Not T. muste-
linus GMELIN.)
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Turdus fuscescens STerHENS, Shaw’s Gen. Zoil.,, X, i, 182, 1817.— G. R.
Gray, Gen. Birds, 1849, — Baizp, Birds N. Am., 214, 1858. — SCLATER,
Cat. Am. Birds, 2, 1862. — Bairp, Rev. Am. Birds, I, 17, 1864. — ALLEN,
Mem. Bost. Soc, Nat. Hist,, 1, 514, 1868. . — Ripcway, Proe, Phil. Acad.
NMat. Sci., XXT, 127, 1869.

Tuwrdus Wilsondi Boxararte, Obs. on Wilsons Nomenclature, — NuTTALL,
Man. Am. Orn., I, 349, 1832, — Avpusox, Orn. Biog., II, 362, pl. clxvi,
1834, 1bid., V, 446, — Giravp, Birds L. Island, 89, 1843 - 44.

Turdus ustulatus Nurracn, Man. Am. Orn., I, (24 ed.) 400, 1840. — Bairp,
Birds N. Am., 215, 1858. — Isip., Rev. Am. Birds, I, 18, 1864. — RipG-
way, Proc. Phil. Acad. Nat. Sei., XXI, 127, 1869. — Coorer & Bairp,
Ora. Cal., I, 5, 1870.

Merula minor Swarssox, Faun. Bor. Am.. II, 179, pl. xxxvi, 1831.

Merula Wilsoni: BREWER, Proc. Bost. Soc. Nat. Hist., I, 191, 1844.

Not common, the greater part passing the winter in the tropics. A
few specimens were taken by Mr. Boardman at Green Cove Springs,
February 20th and 22d. I did not meet with it.

The considerable variation in color exhibited by different specimens of
this species have perhaps been already sufliciently adverted to. It may be
added that some of the brightest colored specimens of this species proved
on disseetion to be females, as well, also, as some of the palest.  As in T,
migratorius, T. Swainsoni, ete., these variations in color do not depend
entirely upon sex, age, nor season. The latter, however, doubtless has
much to do with it, as has also age, as already explained; * but the varia-
tion is in the main strictly the result of individual differentiation.

Dr. Cooper says t that in habits this species is the “ exaet counterpart
of T\ nanus,” the resemblance extending to the situation and structure of
the nest, and also to the color of the eggs. In this connection it may be
remarked that it is not a little remarkable that the eggs and nests of both
the so-called T. ustulatus and T. nanus should so exactly eoincide with
those of T. Swainsoni (which breeds where the other species are said to),
when the birds themselves are scarcely distinguishable respectively from
T. fuscescens and T. Pallasi, both of which nest on the ground and lay
unspotted eggs, while T, Swainsoni nests in trees and lays spotted eggs,
The nests and ezgs 1 have seen purporting to be those of T ustulatus and
T. nanus (and also of T. Alicie) were so closely like those of T. Swainsoni,
— not differing more from those of this species than those of the same
species usually differ, — as to at once raise the suspicion in my mind that
they might all be really those of T. Swainsoni, and that they may have
been in some accidental way wrongly identified by the collector.

* In Part 111, pp. 193 e seq.
t Ornithology of California, Vol. I, p. &.
VOL. 1L 17
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In the following table are given the measurements of ﬁfrrt:,’ specimens,
some twenty-five of which were taken in Massachusetts during the breed-
ing season. The extremes of the series are as follows: Length, 6.95 and
7.87; alar extent, 11.05 and 12.70; wing, 3.55 and 4.16; tail, 2.63 and

3.02; tarsus, 1.06 and 1.18. The average dimensions are as follows:
Length, 7.38; alar extent, 11.83 ; wing, 3.82; tail, 2.88; tarsus, 1.13. .

JTIE‘IISHTEHM?HS Gf Spmimwas -!‘}f TUrRDUS FUSCESCENS.

Tz ;v-| 2 | g I . | ! <
" - X - - et B -
= |'=-_,"§ K Locality. Date. Collector. = - ) = E | 8
v =2 W g e = | &
I =1 = |
I
i 2272 — | — | Waterville, Maine | June 2.°62 | . E. Hamlin | 7.12| 1125 390 287 1.10
2350 — | — | =t o June 5, G2 e Ta) 1190 379 284 1.18
|‘-”-’?"- — |- i £ June 2,62 £E 753 1173 3.96] 2.89 1.06
ST — = 1 KL June 2,62 L T40| 1200 35:;' 287 1.13
9807 — | — | O Y. | [June—, 60| J.8 Foley | 7.35 1L40| 372 292 112
9608 — [ — | g June =, "6 o 750 1175 393 300 1.10
0608 — | — | fe June —; "G u T — 382 2093 1.18
10882 — [ — | i June —, " <t T80 1143 377 297 1.13
1053 — | — i June —, "Gl kX G895 1105) 355 263 1.09
10358 — | — L June —, "G L TA45( 1155 369 280 112
10885 — | — e June —, "Gl b 7.12 11.75] 8.68: 2.67| 1.11
5530 367 ¢ | Newtom, Mass. May 5,'68( ¢, J. Maynard | 7.81 12.70| 4.16] Eml —
8831 as2 > i L May 6, 69 bl T.75| 1255 4 100 300, —
8541 405 7 - 47 May 154, "68 kL 87 1191 4 00) 3.00] —
| 8532 528, 7| £ May 16, 68 b 700 1245 4.00| 3.00| —
| 8843 538 4 | Wayland, * May 18, '68 “ Ta5) 11.01 391 278 —
| 823 556 ¢ | Weston, o | May 20, *G8 W 000 11.85 355 255 —
| 8835 581 1 | Newtom, % | May 22, '63 & T41) 1250 4.15; 280 —
2337 611! L I May 25, 68 o 7.50| 1245, 3.50) 290 —
| Be38) 683 | M o May 25, 63 o T.00| 12.90| 4.15] 317 —
BEIO AOQ| 7] U " May U8, '88 v 745! 1216! 376 2.85] —
8335 610 9 4 ¢ e May 25, 68 i 730 1133 355 260| —
BR4O| To8 O | “ June 5, 68 i 7.50! 1215 8.9 2800 —
2876 2476 — | Springfield, ** June 14, 62 J. A. Allen | 7.00, 11.50 375 2800 1.17
17459 157459 —| L L June 14, 62 X T00 1135 3863 265 L10
1828 1548| 2 g = May 20, 62 s A0 1150 399 285 1.08
15321832 2 £ ok May 29 G2 L 700, 11.55 379 289 1.12
| : 408, — | Newton, o Moy 18, ‘Tul Wm. Brewster | 7.50 1200 3.54 274 1.14
2873 2573 — | Bpringfield © May 12, 63 J.A. Allen | 775 1240/ 3.99 302 1.08
2RTH URTG - | L] = May 14, 63 i | #.22 11.300 3.3 291' 1.12
2087 2037 — | EX -1 May 200 "G3 A | 7.45 11.90 3.65 278 1.12
20358 2033 — | i e May 29, 63 | b 765 1150, 3.85 299/ 115
1431 — | — | Malden, t May 22 32 | o | 715 1187 3.75 293| 1.14
1452 —  — i L May 22, 762 i 752 11.80) 392 3.00| 115
280 — % L, D. Higgina |?..‘i='. 11.75 3.96| 2.89 1.10
281 — | — ki g G 725 1190 5.68| 2938 1.15
143 — | — o i June —,; il i | 7.80' 11 72| 8.72| 253! 1.12
4 — | —| K i dune —, il oo .55 1155 4.78 2.70 1.15
145 — i L June —, "1 e T.00 1140 3.63 268 111
14 — | - o L June —, "Gl kad | 745 11755 3.69( 2.80| 1.12
| | I I

e e —

5% Harporhynchus rufus Calanis. Browx Turusm.
Very abundant. The specimens examined were smaller and much
hrightur colored than any I have seen from the Northern States.

Commences nesting the last week in March.

6.% Galeoscoptes carolinensis Cabanis. Car-Birp.
Abundant.  Smaller and darker colored than at the North. Some
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evidently remain and breed. Audubon states that none breed so far
south as South Carolina, and that few remain so far north as Florida
in winter; but Dr. Coues, in his * Synopsis of the Birds of South Caro-
lina,” * gives it as abundant and resident in that State.

7% Mimus polyglottus FBoie. Mockixe-Birp.

Common. Contrary to my anticipations, I failed to hear this bird
sing during my three months’ stay in Florida, except in a few instances
near Jacksonville early in April, at which time they were nesting,
although everywhere more or less common., It was more frequent
along the borders of the forest and about clumps of bushes in the pine
barrens than in the hummocks. It differed from its relatives, the
brown thrush and cat-bird, in avoiding the denser thickets, which are
the favorite resorts of the latter. The resemblance of the mocking-bird
to the loggerhead shrike, in mode of flight and general appearance,
which must strike every observer, has been properly referred to by Dr.
Coues. t

Different specimens of the mocking-bird from Florida differ consider-
ably from each other in intensity of color, some being much darker
than others, and in the extent of the w]zit:* on ithe outer tail feathers, and
also in the length, thickness, and curvature of the bill. Some have the
commissure but slichtly curved and the tip of the bill moderately de-
pressed ; others have the commissure much arched and the tip much
decurved. Several specimens before me from Cape Florida are smaller
than those from the St. John'’s River, with longer, slenderer, and more
curved bills. There seems to be as much difference between specimens
from South Florida and the Middle States, as between the numerous so-
called species of the West Indies, which, many of them at least, are
scarcely more than local forms of the original or first-described M. poly-
gloitus.

The following measurements of forty-four Florida specimens of this
species indicates its usual range of variation in size and proportions. The
extremes of this series are as follows : Length, 9.25 and 11.00; alar ex-
tent, 13.00 and 14.75; wing, 4.00 and 4.75; tail, 4.10 and 5.15. The
average dimensions are as follows: Length, 9.91; alar extent, 13.69; wing,
4.28; tail, 4.87.

* Proc. Bost. Soc. Nat. Hist., Vol, XII, p. 113,
1 “Synopsis of the Birds of South Carolina,” Proe. Bost. Soc. Nat. Hist., Vol. XII,
p- 113, October, 1568,
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Measurements of Florida Specimens of MiMus POLYGLOTTUS.
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| s118| —! 4 | Jacksonville, Fia. |Jan. 19,°68| J.A.Alen | 975 1400 4.60
| 51284 — 3 i “ | Jan. 21,68 “ 975 1435 450
| 5350 — 7 | Enterprise, '* | Nov. 4,68 | o 1000 14.15 425
| =—=| — 7 | Hawkinsville, *° | Mar. 15, '69 f 10600 14 75 450
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SAXICOLIDZ.
8.# Sialia sialis Haldemann* BrLue-Birp.

Common. In this species the smaller size of the Florida specimens,
as compared with those from Massachusetts, is very marked, as is also the
greater intensity of color.

SYLVIADAZ.
9.t Regulus calendula Licktenstein. Rupy-cROWNED KINGLET.

Abundant.  One of the most numerous of the winter birds.  Chiefly
confined to the swamps and hummocks.
10.t Regulus satrapa Lickienstein. GOLDEN-CRESTED KINGLET.
Not common. A single pair was collected by Mr. Maynard at
Jackzonville in January.

*= Sialia siolis Harpemaxx, Trego's Geography of Pennsylvania, p. 77, 1843,
— Baikp, Birds of N. Am., 222, 1858. See American Naturalist, Vol. III, p. 159, 18G9,
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11.* Polioptila cerulea Sclater. BLUE-GRAY GNATCATCHER.

Common. Generally seen in the same situations as K. calendula.

PARIDAS.
12.# Lophophanes bicolor Lonaparte. CrestEp TiTmouvsk.
Common,

13.*# Parus atricapillus Linne. Brack-carrep Tirtmovse, CHICKADEE.

Parvs atricapillus Laxsxe, Syst. Nat., I, 341, 1766. — Wirsox, Am. Orn,, I,

137, 1808. — BoxarartE, Obs. Nom. Wils. Orn., Journ. Phil. Acad. Nat.

Sei., 1V, 2564, 1825. — Ricn. & Swaix,, Faun. Bor. Am., II, 226, 1831, —

Avupunox, Birds Am., II, 146, pl. exxvi, 1841, — Casz1x, Ill. Birds Cal.

I, 17, 1853. — Bairp, Birds N. Am., 390, 1858. — ScraTeEr, Cat. Am.
Birds, 13, 1862. — Baikp, Rev. Am. Birds, I, 80, 1864.

Parus palustris NurtaLr, Man. Orn., 241, 1832,

Parus carolinensis Avpuson, Orn. Biog., 11, 341, 1837 ; 'V, 474, pl. elx, 1839. —
Avpunox, Birds Am., IT, 152, pl. exxvii, 1841. — Cassin, Ill. Birds Cal., I,
17, 1853. — Barrp, Birds N. Am., 392, 1858, — Scrater, Cat. Am. Birds,
14, 1862. — Bairp, Rev. Am. Birds, I, 81, 1864,

Parus septentrionalis Harris, Proe. Phil. Acad. Nat. Sci., II, 300, 1845, —
Cassix, Ill. Birds Cal,, I, 17, 80, pl. xiv, 1853. — Bairp, Birds N. Am.,
389. — Scrater, Cat. Am. Birds, 14. — Baigp, Rev. Am. Birds, I, 82,

Parus meridionalis SCLATER, Proc. Lond. Zoil. Soc., 1856, 203, — Bairp, Birds
N. Am., 392, — ScrLaTERr, Cat. Am. Birds, 14. — Bairp, Rev. Am. Birds,
Lal

Parus ocridentalis Barrp, Birds N. Am., 391, 1858. — ScraTer, Cat. Am.
Birds, 14, 1862. — Bairp, Rev. Am. Birds, I, 81, 1864.

Paerla atricapille Boxap., Consp. Av., 230, 1850.

Paeila carolinensis Boxap., Ihid.

Seen by Mr. Marey at Jacksonville, where also specimens of it were
collected by Mr. Maynard. Not observed by any of us up the river.
Audubon speaks of having found it abundant in the Floridas in the
winter of 1831 and 1832, and * breeding in the swamps as early as the
middle of February.”*

The common titmouse (P. africapillus), although not more subject to
geographical variation than many other birds, is one of the species in
which such differences were first detected, though not recognized at the
time as such.  Audubon, in 1833, upon returning to Charleston, South
Carolina, from a visit to the Eastern States, the DBritish Provinces, and
Labrador, noticed a considerable difference in size between the examples
of this bird he met with at the North, and those of the lowlands of the

* Birds of America, Vol. II, p. 153.
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Carolinas. Though no other difference was appreciable, he and his friend
Bachman thought this was sufficient to warrant the description of the
southern form as specifically distinet from the northern. He accordingly
thus separated them in the second volume of his * Ornithological Biog-
raphy.” DBuat if the black-capped titmice of the Carolinas, the lower
parts of Virginia, Maryland, and Sonthern New Jersey are distinet from
those of Massachusetts, on precisely the same grounds are those of Mas-
sachusetts distinet from those of Northern Maine. Even the titmice
of Massachusetts are not just the same in winter that they are in
summer, those which breed here doubtless mainly going south in winter,
while their place is filled by others that spend the summer more to the
northward. This at least is what the slicht average difference in size
between summer and winter specimens seems to indicate. DBut the Caro-
lina titmouse (F. carolinensis) has been recognized as valid by most
subsequent writers, and in accordance with the principle upon which this
supposed species was admitted, several others have been added by other
authors.

The titmice from the middle, elevated regions of the continent, in
accordance with a general law of geographical variation among both birds
and mammals, are a little larger than those of either the Mississippi
valley or the Pacific coast, and have also, apparently, a relatively slightly
longer tail and paler colors, — variations which occur in a number of other
birds that have a similar distribution. The titmice of this region form
the Parus septentrionalis of authors. Specimens labelled  Parus septen-

trionalis,”

collected near Chicago, have been received at the Museum of
Comparative Zoology from the Chicago Academy. They do not differ,
however, from numerous others collected in Massachusetts, though the
true P2, seplentrionalis, or the black-capped titmice of the Rocky Moun-
tains, does have a slightly longer tail than those from the other parts of the
continent.

Those which oceur on the Pacific slope of the continent, though forming
the P. occidéntalis of authors, are admittedly the same in size and general
appearance as the P. atricapillus of the Atlantic States, this species having
been introduced to the world with the following sugoestive remarks :
“ It is rather a hazardous undertaking to add another to the list of North
American black-capped and throated titmice; but iff we have three good
species now, instead of one, then the present is equally entitled to specifie
distinction with carelinensis and septentrionalis.”

The £ meridionalis was first made known from a single specimen from
Mexico, and of which very few specimens seem to have been recognized as
belonging to it.  The original type certainly recalls only a worn summer

specimen of the common titmouse, though its darker color may be due to
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its southern habitat. Towards the end of the breeding season specimens
of P. atricapillus, more especially females, have the plumage, particularly
that of the lower surface of the body, much darker than in fall and winter,
simply from the wearing off of the rufous and ashy extremities of the
feathers, July specimens generally differing much in color from winter ones.

In respect to P. carolinensis, as already observed, the only difference
urged as distinguishing it from P2, atricapillus is that of its smaller size.
Yet this difference is so slicht that it is admitted that if I?. carolinensis and
P. atricapillus were * separated by a wide interval of locality, it might be a
question whether it [P. carolinensis] might not be a variety, As, how-
ever,” it is urged, “both are found together in the Middle States, and pre-
serving together their characteristics, there will be little risk in considering
them distinet.”  Sinee the larger birds are, in the main, either northern
or occupy the elevated regions of the Alleghanies, the two forms must
necessarily be found associated together, especially in winter, through their
migrations. Unfortunately, in the work where this group has been most
elaborately considered,® but two examples of each are cited, with a state-
ment of their measurements ; the two of P. atricapillus being from Carlisle,
Pennsylvania, and the two of P. carolinensis from Washington, D. C.
From the annexed table of measurements of P. atricapillus from Massachu-
setts and Maine, it will be seen that a few are small enough to be regarded
as belonging to the P. carolinensis. There is, also, a larger amount
of seasonal difference in the color and general character of the plumage
than has been either admitted or suspected, as well as in size. No one
who has previously written on this group appears yet to have compared
many specimens of these supposed two species, or to have examined a
sufliciently large number of either to become aware of the wide differences
that exist between specimens from the same locality.

Variations similar to those assumed to specifically distingnish P. caro-
linensis from P. atricapillus oceur in P. hudsonicus between specimens from
localities quite distant in latitude. Dr. Bryant has already called attention
to such differences in the P. hudsonicus, and at the same time proposed
for the southern “variety” the name of “P. hudsonicus var. littoralis.”
Concerning this variety and the general subject in question, he remarks
as follows: “ The specimens of Parus kudsonicus from Yarmouth [Nova
Scotia] and those from the Hudson Bay territory present as great, if not
greater, differences in size than exist between . carolinensis and P, atri-
capillus, and in color, between P. seplentrionahs and P. atricapillus. 1am
inclined myself to consider P. atricapillus, septentrionalis, meridionalis, and
occidentalis as varieties of one species; but, iff they are considered as
specifically distinet, there can be little question of the propriety of

#* Baird’s Birds of North America.
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separating the Yarmouth bird from those found in the Hudson Bay ter-
ritory.” *

In the following table of measurements of twenty-seven specimens, all
taken within ten miles of Cambridge, and all but two in December and
January, the extremes of size are as follows : Length, 4.70 and 5.75, both
specimens being females ; alar extent, 7.50 and 8.60, both specimens being
also females; wing, 2.33 and 2.63, also both females; tail, 2.15 (female)
and 2.67 (male) ; tarsns, .62 (male) and 77 (female). The average size
of these specimens is as follows: Length, 5.38 ; alar extent, 8.37; wing,
2.47; tail, 2.50; tarsus, .70. The females average a little smaller than
the males, but the difference is only slight.

The largest specimen of the group of black-capped and black-throated
titmice cited by Professor Bairdt measures as follows: Length, 5.75;
alar extent, 8.37; wing, 2.75; tail, 2.86 (Parus septentrionalis, from the
Black Hills, Neb., Sm. Inst. No. 8827). A specimen of the P. carolinensis,
cited by the same author, measures as follows : Length, 462 ; alar extent,
7.00; wing, 2.50; tarsus, .60 (Sm. Inst. No. 706, from Washington, D. C.).
So far as the length of the wing and tail are concerned, specimens are fre-

Measurements of Mussachusetts Spectmens of PARUS ATRICAPILLUS.
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* Proc. Bost. Soc. Nat. Hist,, Vol. IX, p. 868, April, 1865,
t Birds of North America, p. 350
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quently taken in Massachusetts (and of which T have measurements before
me) that are considerably smaller than this one from Washington, or
than any given in the above table.

SITTIDA.

14.*%# Sitta carolinensis Gmelin. WHITE-BREASTED NUTHATCH.

Common ; especially in the pineries.

15.% Sitta pusilla Latham. Browx-nEADED NUTHATCH.

Common in the pineries ; rarely seen elsewhere.

TROGLODYTIDA.

16.* Troglodytes agdon Viedlot. Comyox WREN.

Tmoglodytes aédon VieiLror, Ois. Am. Sept., II, 52, r.].. evii, 1807. — Boxa-
PARTE, RicHarpsoNy & SwaiNson, Avpveox. — Baigrp, Birds N. Am,,
367, 1858. — Ipip., Rev. Am. Birds, I, 138, 1864. — MayxagrD, Naturalist's
Guide, Part II, p. 95, 1870.

Troglodytes fulvus, NurtarL, Man. Am. Orn,, I, 422, 1832,

Troglodytes americanus Avousox, Orn. Biog., 11, 452, pl. clxxix, 1834, —
Bairp, Birds N. Am,, 368, — Isip., Rev. Am. Birds, I, 141.

Troglodytes Parkmani Avpusox, Om. Biog., V, 310, 1839. — I «irp, Birds N.
Am., 367. — Isip., Rev. Am. Birds, I, 140.

Troglodytes sylvestris GaMBEL, Proc. Phil. Acad. Nat. Sci, 111, 113, 1864.

ngr.l'a domestica WirLsox, Am. Orn,, I, 129, pl. viii, ﬁg, 3, 1808.

Abundant, occurring everywhere. It keeps so closely concealed that
it is difficult to shoot, except when on the wing. DBoth this and the
Carolina wren are exceedingly quick in their moyements, and if they
are watching the collector when he is about to shoot at them, they are
pretty sure to dodge the charge; although he finds the bushes and
foliaze where the bird sat riddled by the shot, he usually searches in
vain for the specimen he is sure he ought to have killed. When ap-
proached in old grassy fields or pine openings, they will allow one to
almost tread on them before attempting to get away, and then, instead
of taking to wing, often seek to escape by running off like a mouse
beneath the grass. The term “house ” wren, usually applied to this
bird, is decidedly a misnomer, since it frequents the fields the thickets,
and even the forest, as much as the vicinity of houses. In the wilds of
Florida, where human habitations are few, there is nothing whatever in
its habits to suggest this name.
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The * wood wren,” Troglodytes americanus of Audubon, I am sure is
only the brighter colored form of 7' aédon ; in size or proportions there
is nothing, though the contrary has been claimed, to distinguish them.
Specimens equally large and equally small oceur in each state of plu-
mage, in which the same general range of variation in proportions is pre-
gented. There is also an intergradation in color, and no observable
difference in habits. Both forms were common in Florida; both also
occur in New England, whence Audubon obtained the first specimen of
his supposed new species.  Audubon admits that it *can hardly be dis-
tinguished in description ™ from the house wren.  The large size assumed
by him as characterizing it may be readily accounted for by the fact of his
obtaining his first specimens at Eastport in Maine, which is the extreme
northern limit of the habitat of this species.

The following measurements of fifteen Florida specimens indicates the
usual range of variation in respect to size and proportions found in speci-
mens from the same locality. The extremes of this series are as follows :
Length, 4.30 and 5.10, both specimens being females ; alar extent, 6.10
and 6.95, both specimens being males ; wing, 1.90 and 2.44 ; tail, 1.30 and
2.40; tarsus, .50 and .68; bill, 47 and .60 (.807). The differences between
these extremes, it will be noticed, are very great, considering the small size
of the bird. The average dimensions are as follows: Length, 4.89; alar
extent, 6.61 ; wiug, 2.05; tail, 1.80; tarsus, .52.

Measurements of Florida Specimens of TROGLODYTES AEDON.
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17.# Thryothorus ludovicianus Bonaparte. CarorLina WREN.
Common. Rarely seen outside of thickets.

In few species is the difference in color between northern and southern

specimens greater than in this. Florida specimens have the reddish-brown
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of the dorsal surface many shades deeper than Maryland ones, and the
under surface strongly rufous. The tail and wings, besides being much
darker, have the dark bars black, they being deep black on the tail, and
consequently far more conspicuous. The erissum, however, is lighter than
in the Maryland specimens, with the black bars broader. The Florida
specimens have also a much longer bill, they closely agreeing in every par-
ticular with the so-called Thryothorus Berlandieri of Northeastern Mexico,
the Florida specimens even possessing the interrupted black bars on the
sides of the body said to occasionally characterize that species as distin-
guished from the 7. ludovicianus. The differences between Florida and
Maryland specimens of 7. ludovicianus in the length of the bill, as well
as in color, are very striking. They are paralleled, however, in Harpo-
rhynchus rufus and in other species, The 7. Berlandieri hence appears to
be only the smaller, darker form of 7\ ludovicianus, — the Mexican homo-
logue of the Floridz representatives of this species.
The Thryothorus Bewickii, from what is known of its range, doubt-
less oceurs as a resident bird in Florida, but is probably rare there, as
1t generally is elsewhere.

18.t Anorthoura hyemalis Rennie. Wister WREN.

Rare. — Boardman.

19.t Cistothorus stellaris Cabanis. Snort-BrLrep Marsn Wgex.

Rare. Enterprise, February. — Boardman.
The Telmatodytes palustris doubtless also occurs as a winter resident.

MOTACILLIDZA.

20.t Anthus ludovicianus Licltenstein. TITLARE.
Common. Several were usually seen in company, but along the
river I saw no large flocks. According to Mr. Maynard, however, they
occurred in large flocks in the * old fields ” away from the river.

SYLVICOLIDAE.

21.t Mniotilta varia Viellot. Briack axp WhaiTe CREEPER.

Not uncommon throughout the winter, but much more numerous in
March.
22t Parula americana Bonaparte. BrLukE YELLOW-BACKED WARBLER.
Oceasional during the winter months, but very numerous after the
1st of March, soon after which time they were in full song.
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23.¢ Helminthophaga celata Baird. OrANGE-CROWNED WARBLER.
“ Enterprise, 15th of February. Rare.” — Doardman.

24.* Dendreeca pinus BHaird. P WarBLER.
Abundant. Is much on the ground at this season, as it sometimes is
at the north in spring; on the whole, however, it is much less ter-
restrial in its habits than is D. palmarwm. In full song in February.

251 Dendrceca palmarum FGuird. Yerrow Reprorrn WARBLER.
Extremely abundant. Probably the most numerous of the winter
birds in East Florida, where it is more or less common in all situations,
Exceedingly terrestrial in its Labits, being generally seen hopping
along the ground or fallen timber. At the 1st of April they had con-
siderably decreased in numbers, but many were at that time observed
at Jacksonville.

There is some indication that the males and females, and possibly the
adult and young, frequent separate districts at this season. When at
Jacksonville in January I saw only males; on the Upper St. John's, in
February and March, only females or immature males ; but these were in
excessive abundance, as were also the males at the earlier date around
Jacksonville, Is it not probable that the old males either do not go quite
so far south as the females and immature males, or that the species was
already on its way north?  As is well known, the males in the species of
this family, as probably in most other birds, precede the females in their

journey northward.

26.f Dendrceca coronata Gray. YELLOW-CROWNED WARBLER.
More or less common till the 1st of April, and probably some re-
mained still later. During the last half of March they began to moult,
but at the end of the month a large part were still in winter dress.
The same remarks in respect to moulting apply also to D. palmarwm.

27# Dendreeca dominica Paird, YELLOW-THROATED WARDLER.

Seen at Jacksonville in January, but much more abundantly up the
river in February and March. March 5th I found them in great
numbers in the eypress and maple swamps near Lake Munroe, at

which time the gpring migration had commenced.

o8 % TPendroececa discolor Buod, Praimie WarnLer.
Abundant at Jacksonville, April 1st, and occasionally seen at earlier
dates. This species is undoubtedly resident in Florida the whole year.
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29.t Seiurus aurocapillus Swainson. GOLDEN-CROWNED WAGTAIL.
Not common. A few were seen in February, as well as later,

80.t Seiurus noveboracensis Nuttall. Warer WacTaIL,
Rare. Tound at Dummitt’s by Mr. Maynard in Februrary.

31.# Geothlypis trichas Cabanis. MaryLa¥p YELLOW-THROAT.

Abundant. Though somewhat brighter colored throughout, they dif-
fer mainly from the northern type in the greater breadth of the black
facial band. There is but little difference in general size, that is, so far
as I have had an opportunity of observing; occasionally a Florida
example has a bill considerably longer than the average in northern
examples, but this does not appear to be a very constant difference
between the southern and northern specimens. It would probably be
more marked in specimens from South Florida.

Other species of this family were seen in March that are not to be
reckoned as winter residents.  Among them are the following: Den-
dreeca maculosa, D. virens, and D. pennsylvanica, Euthlypis cana-
densis, Setophaga ruticilla, and Helminthophagg ruficapilla, all of which
began to appear on the Upper St. John's, near Enterprize, about the
middle of March, and most of them were also seen later at lower points
on the river. Helmitherus vermivorus and . Swainsoni were taken at
St. Augustine, by Mr. L. L. Thaxter, in April.

HIRUNDINIDZA.

32.t Tachycineta bicolor Cabanis,. WHITE-BELLIED SWALLOW.
More or less numerous, but observed at irregular intervals. Large
flocks were seen near the St. John’s River in January. It probably
does not breed in Florida.

33.t Cotyle riparia Bole. Basxk SwaLrow.
Not observed by either Boardman, Maynard, or myself prior to the
last of March, but Mr. Audubon saw it in immense flocks “ in winter,”
first at St. Augustine, and afterwards in other parts of the State.*

The Stelgidopteryx. serripennis was seen about Jacksonville the first
week in April, and specimens of it were obtained. Several pairs were
seen flying about some bluffs a few miles below the town, apparently
with the intention of selecting breeding-places.

* Birds of America, Vol. I, p. 187.
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VIREONIDZ.

34t Lanivireo solitarius Baird. SoriTary VIREO.
Rather common. In full song early in March.

35.% Vireo noveboracensis Bonaparte. WHITE-EYED VIREO.
Common. In full song in March.

36.t Vireosylvia olivacea Bonaparte. Rep-EYEDp VIREO.

“ A few all winter.” — Boardman. Common after the 15t of March,
on the Middle St. John's.

The Yellow-throated Vireo, Lanivireo flavifrons, was quite common
early in March, and is undoubtedly a winter resident in South Florida.

AMPELIDA.

37.t Ampelis cedrorum Baird. Cepir Birp.
Common. Perbaps resident.

LANIIDZA.

38.* Collurio ludovicianus Baird. LOGGERHEAD SHRIKE.

Lanius ludovicianus LixxE, Syst. Nat., I, 184, 1766. — Box¥ararTE, NUTTALL,
AvupuBoN. — GampeL, Proe. Phil. Acad. Nat. Sei., 111, 200, 1847.

Lanius garrulus BarTrAM, Travels, 289, 1791 (no description).

? Lamus ardosiaceus Vie1LLOT, Ois. Am. Sept., I, 81, pl. 1i, 1807. — BoNAPARTE,
Obs. on Wils. Nomenc., Journ. Phil. Acad. Nat. Sei,, 111. 358, 1824,

Lanius carolinensis WiLsox, Am. Orn., III, 57, pl. xxii, fig. 5, 1811.

Lanius excubitoroides Swainsox, Faun, Bor. Am., 11, pl. xxxiv, 1831,

Lanius elegans Swaixsoxn, Ibid., 122, — NutrarLy, Man, Am. Orn,, I, 2d ed,,
987, 1840. — GaMmBeL, Proc. Phil. Acad. Nat. Sei., I, 261, 1843.

Lanius mericanus Breas, Cab. Journ. fiir Orn., II, 145, 1854, — SCLATER,
Catal. Am. Birds, 46, 1861.

Collurio Iudovicianus Bairp, Birds of N. Am., 325, 1858. — ALLEN, Amer.
Nat., I1I1. 579, 1869, — Bairp, Rev. Am. Birds, I, 443, 1866.

Collurio excubitoroides Batrp, Birds N. Am., 337. — Bairp, Rev. Am. Birds,
I, 445. — CoopPER & Bairp, Orn. Cal., I, 138, 1870.

Collurio elegans Bairp, Birds N. Am., 328. — Bairp, Rev. Am. Birds, I, 444.
Coorer & Baikp, Orn. Cal,, I, 140, 1870.

Not very numerous.

I have already referred to the questionable distinctness of the so-called
C. excubitoroides from the present species.®* Further examination of the

* See a series of articles in the “American Naturalist,” entitled “ Notes on some of
the Rarer Birds of Massachusetts,” Vol. 111, 1869,
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subject has only confirmed me in the opinion that they are not distinct,
and that in all probability the . elegans of California should also be re-
ferred to the C. ludovicianus.®

TANAGRIDZA.

The Pyranga estiva became common on the Lower St. John’s
April 1st to Sth, but was not observed previously. . rubra was not
seen at all.

A considerable number of specimens of this species (P. wstiva) in the
Museum, from the Atlantic States, present great differences in the size of
the bill in respect to vertical and lateral tluckness, as well as in the posi-
tion and distinetness of the “ tooth” of the bill, and in the curvature
of the commissure, as indicated by the accompanying fizures (Plate 1V,
fies. 19, 20), They also vary greatly in intensity of color, both of the bill
and plumage, as do different specimens of P. rubra from Massachusetts.
Hence species based solely on such distinetions should be accepted, if at
all, with great hesitancy.t

FRINGILLIDZ.
39.f Chrysomitris tristis Bunaparte. YerLLow Birp.

Common throughout the winter, and as numerous the first week in
April as earlier.

I am sure I heard the notes of the Pine Finch ( Chrysomitris pinus),
but as I obtained no specimens of it and do not find it reported by
others, I do not include it in the present list. It is not improbable
that this species and the Purple Finch (Carpodacus purpureus) are

occasional winter visitors.

* Since writing the above [ have met with the following ohservations on this group,
made by Dr. Gambel, in his * Remarks on the Birds observed in Upper California ™
(Proe. Phil. Aead. Nat. 3ei., Vol. LI, p. 200, 1847): * In the shrikes we are presented
with a group of birds closely allied to each other, and undergoing such changes in
plumage as renders them difficult to diseriminate.  Although examined with great eare
by Swainson in the Fauna Boreali-Americana, vet he uppears to have laid too much
stress upon characters subject to great variation, as size, relative length of quills, and
color. . . .. The relative length of quills in the snrikes i an umcertain character, and
differs very much according to age. In the young of this species the second quill is
generally much shorter than the sixth, but in the adult equals and may even exceed the
sixth in length ; the proportion of the third, fourth and fifth to each other is also exceed-
ingly various, and indeed i each wing of the same bird ‘it is very common to find the
proportions of the quills differing very materially. This [ have found to be the ease in
the Luropean and both Americau species [ Lollurio ludovicianus and C. borealis].”

t See some remarks on the ** Umiformiy red species of Pyranga,” m Proceed. Phil.
Acad. Nat. Sciences, p. 127, June, LG,
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40.t -Passerculus savanna Donaparte. SAvANNA SPARROW.

Emberiza sandwichensis GMELIY, Syst. Nat., I, 875, 1788,

Emberiza arctica Lataasm, Ind. Orn., 1, 414, 1790,

Emberiza chrysops Pavras, Zool. Rosso-Asiat., 11, 45, pl. xIviii, fig. 2, 1811.

Fringilla savanna Wirsox, Am. Orn., 111, 55, pl. xxii, fig. 2, 1811.

Passerculus savanna Boxararte, Geog. and Comp. List., 33, 1838. — BAIrD,
Birds N. Am., 442, 1858, — Scrateg, Cat. Am. Birds, 112, 1862,

Passerenlus alaudinus Boxararre, Compte Rendu, XXXVII, 918, 1853, —
Bairp, Birds N. Am,, 446, 1858, — Scrater, Cat. Am. Birds, 112, 1862, —
Couves, I'roc. Phil. Acad. Nat. Sei., XVIII, 84, 1866. — CouvEes, Proc. Essex
Inst., V, 281, 1868. — Coorer & Bamwp, Orn. Cal,, I, 181, 1870.

Passerculus antlunus Boxararte, Compte Rendu, XXXVII, 919, 1858, —
Bairp, Birds N. Am., 445, 1858, — ScrLater, Cat. Am, Birds, 112, 1862, —
Coorer & Bairp, I, 183,

Passerculus sandwichensis Baep, Birds N. Am., 444, 1858, — ScrLaTER, Cat.
Am. Burds, 112, 1862, — Coorer & Barrp, O, Cal,, I, 180.

Abundant, especially on the savannas, where it was the prineipal
Eparrow seen.

This species, like all the sparrows, varies considerably in color with the
season of the year. Fall specimens, and espeeially the young of the year,
have the yellow superciliary stripe very indistinetly defined, it being in
numerous cases entirely obsolete.  The general plumage 1s also much
browner, with the streaks on the dorsal surface suffused and obseured with
ferruginons, and those below, as in fall specimens of Melospiza melodia,
bordered with the same tint.  Diflerent individuals also vary eonsiderably
in the breeding season, some being much graver above than others ; the
superciliary line varies from bright yellow to grayish white, with the yellow
either entirely wanting or limited to a slight wash on the part anterior to
the eye. This grayer plumage and faded condition of the superciliary
stripe is more especially seen towards the end of the breeding season.
The spots below also vary so much in size as to give very different aspects
to the plumage of the lower surface of the body in different specimens. In
some they form little more than a narrow line along the middle of the
feathers of the breast and sides of the body; in others they are quite
broad, oceupying relatively a much larger surface ; occasionally, also, they
are aggregated on the lower part of the breast, forming a large conspicuous
patch, as distinet as is ever seen in Melospiza melodia.  The general size
of the bird al=o t".l.l'it.':i f_'ullt-'llh'l‘;lh!_\', as 1= indicated in 11!:'. :1:':'ﬁiill|rill1}'illg‘
table of measurements, and the bill is subject to very marked variations in
]'[-,-:I:q-L-t. to |g-||;lh, slze, thickness, and slenderness, as substantiated 1!}' a
serics of nearly one hundred specimens now before me, including some

thirty specimens taken at Ipswich, Massachusetts, in the breeding season,
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These specimens are separable to some extent into several series, which
may be based either upon difference in general size, the character of the
bill, or upon coloration ; but these several kinds of variation fail to cor-
roborate each other. If separated upon differences in size, the two or
more series thus separated embrace every combination of the other dif-
ferences; and similar incongruities result when the separation is made
upon differences in coloration or other characters. Yet the Massachusetts
specimens present among themselves differences as well marked and of the
same character as is assumed to distinguish several of the so-called species
from the Pacific coast, that have been proposed and adopted by different
authors.

Alexander Wilson was the first naturalist who gave any adequate de-
seviption of the species in question, though the Emberiza sandwichensis of
Gmelin unmistakably refers to this bird, and this name having been given
long before that of Wilson, should, in accordance with the rule of priority,
supplant Wilson’s more euphonious and familiar one of savanna. The first
supposed species recognized by modern writers after the well-known one of
Wilson was the P. alaudinus, described by Bonaparte in 1853, in his notes
on the Delattre collection,® from a specimen from California. He says it
is not easily distinguished from 2. savanna, but diflers from it in being
smaller, with the bill shorter and slenderer, and in wanting the vellow
superciliary line.t Professor Baird redeseribed it in his Birds of North
America in similar language, and cites under it five specimens, which came
respectively from Drownsville, Texas; Tamaulipas, Mexico; Petaluma,
Cal, and Shoalwater Bay, W. T. He remarks respecting it as follows:
“ This species, if really distinet from P. savanna, differs in the rather
smaller size, although the difference is not great, and in the considerably
paler ecolors. The superciliary stripe shows a very faint trace of yellow,
especially anteriorly near the bill. In some specimens, as 4342, there is
none at all.” DBonaparte, in his paper just cited, added another “new
species” from Kodiak, Alaska, which he called Passerculus anthinus, and
described as follows: @ Passerculus anthinus, Bp., ex Kadiak, Am. Ross.
Simillimus preecedentiy, sed vostro ctiam graciliore et capte flavo indufo;
subtus albo-rufescens magis maculatus.” He says it is still smaller and has
the bill slenderer even than the other, and that it appears to live farther
north. Professor Baird also redeseribes this species, and is much more
explicit in his account of it. He says: “ Similar to P. savanna, but
smaller. . . . . Breast and upper part of belly thickly spotted with sharply

defined sagittate brown spots, exhibiting a tendency to aggregation on the

* Compte Rendu, Tome XXXVII, p. 9185,
t ¢ Passerculus alowdinus, Bp., ex Wils., mais plus petite sans jaune aux sourcils et
# bec plus court et plus effilé.”
VOL. IL 18
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middle of the belly,” ete. He adds: ¢ This species is the smallest of its
group, and differs from all in the much greater amount of spotting on the
under parts. The streaks, indeed, extend over the whole breast and upper
part of the abdomen, instead of being mainly confined to the jugulum.” It
differs, he says, from P. alaudinus * in the strong shade of vellow on the
head, the much darker tints above, and the thick crowding of larger and
better defined spots beneath, with a faint tinge of reddish.” He refers to
it three specimens from San Francisco, Benicia, and Petaluma, California.

In 1858 Professor Baird added still another species of Passereulus to
those previously recognized, through the redeseription of' the original type
of this group, the Emberiza sandwichensis of Gmelin, based upon La-
tham’s Sandwich Bunting * and Pennant’s Unalaska Bunting.t The name
Sandwich, as Professor Baird has remarked, refers not to the Sandwich
Islands, but to Sandwich Sound, on the northern coast. To this species
Baird judiciously refers the Emberiza arctica of Lathamf and Vigors, §
and the K. ehrysops of Pallas. | Professor Baird's deseription of it is as
follows : “ Almost exactly like P, savanna, but half an inch larger, with
much larger bill. Length, 6.12; wing, 3.00; tail, 2.55. Habitat, north-
western coast, from the Columbia River to Russian America.” He also
further observes: © Tlis species is extremely similar to the . savanna, and
is only distinguishable by its greater size and more western locality.  The
tail feathers also are rather more acutely pointed. There is also a greenish-
yellow shade on the top and sides of the head, brighter than is seen in P,
savanna. The bill is considerably larger and longer, measuring .51 of an
inch above instead of .44.” To this is referred one specimen from “ Rus-
sian America,” one from Fort Steilacoom, W. T., and three from Shoal-
water Bay, W. T, three of which measure as is indicated in the above-
quoted deseription, and the other nearly three fourths of an inch less.

In respect to size, then, it appears that the so-called . sandwickensis is
the larger, the P. savanna the next in size, P. alaudinus the third, and P,
anthinus the smallest.  So, at least, it is ¢laimed ; but from the measure-
ments pubished in Birds of North Ameriea, a female of . savanna from
Carlisle, Pa. (No. 780), is, with one exception (No. 4340, from Browns-
ville, Texas), the smallest of the specimens of this genus of which meas-
urements are there given; two others from Pennsylvania are below the
average of P. alaudinus. No. 10,203, from Russian America, referred to
P. sandwichensis, is Hi':ll‘[;lrl}'.lilr'gl'.l' than an average P. savanna. The

* Latham's Synopsis, Vol. 11, p. 202, 1783.

1 Pennant’s Arctic Zoology, Vol. I, Species No. 229, pp. 320, 368,
$ Indian Ornithology, YVol. 1, p. 414, 1790.

§ Zoclogy of the Blossom, p. 20, 1834.

I Zeographia Rosso-Asiatiea, Vol. 11, p. 45, pl. xlviii, fig. 1, 1811.
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accompanying series of measurements shows that specimens occur in
Missachusetts as large and as small as any specimens of the genus of
which measurements are given by Professor Baird.

In respect to the geographical distribution of these different supposed
species, it will be observed that of the three West Coast species, the larger,
P. sandwichensis, is northern, and the others, P. alaudinus and P. anthi-
nus, southern, which perfectly explains the difference in size that occurs
between them.® In respect to P. alaudinus and P. anthinus, one is only
the paler colored and the other the brighter colored form of the common
savanna sparrow as represented in the Pacific States; the three supposed
species together forming a series similar to what is seen when a large
number of specimens of this bird from the Atlantic States are compared.
In other words, the characters whereon these species are based are evi-
dently only individual differences. The P. alaudinus is the form with
narrow streaks and generally paler tints, or that having a minimum inten-
sity of color; the /. anthinus is that with the brighter tints, or with the
maximum intensity of color, the greater breadth of the streaks, and the
rufous suffusion below correlating with the generally brighter tints. Aside
from this normal range of variation referred to at length in DPart 111
as obtaining in all species, there is that of season to be taken into
account, as the fading of the superciliary stripe and the grayer aspect of
the plumage above towards the end of the breeding season, through the
natural wearing and bleaching of the plumage,t and also the rufous suf-
fusion and greater amount of color characteristic of the renewed plumage
in fall. It will be noticed that authors report the occurrence of all the
western species either actually at or near the same points,t while P.
savanna was not until recently supposed to occur on the Pacific slope of the
continent.§ DBut one of the others have been announced from the plains
as far east as Nebraska,| and from Brownsville, Texas.q

In respect to the habits of these supposed species, there is nothing
attributed to the western one that is not equally applicable to the eastern
bird. Dr, Coues, it is true, says that in Southern California P. anthinus
seemed confined to the moist salt grass and sedgy weeds of the sea-shore

* Since the above was written, Mr. Dall has given, not only P. savanna and P. sand-
vichengis, but also P, alaudinus and P. anthinus in his hst of the birds of Alaska. (See
I'rans. Chicago Acad. Sciences, Vol. I, pp. 283,284.)

t See Part III, p. 193.

1 See Professor Baird, * Birds of North America,” Dr. Coues, * Notes on the Birds of
Arizona Territory,” and Cooper's Ornithology of California.

§ It has recently been reported by Mr. Dull as common in Alaska.

| P. alaudinus, Sclater's Catalogue of American Birds, p. 112.

9 P. alaudinus, Baird, in Birds of North America, p. 446.
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itself. * When with difficulty it was flushed, its flicht was,” he remarks,
“very rapid and irregular; and it would alight again almost immediately,
and run with great celerity among the roots of the thick grasses. It was
then exceedingly difficult to procure.” * All of which is quite true of
P. savanna when frequenting the salt marshes, which form its most favor-
ite resort in Massachusetts. % P. alaudinus,” he says, ¥ was common two
or three miles away from the coast, but on the sea-shore itself I never
found one mixing with P. anthinus ; it is a bush-and-weed rather than
a grass species.” P. savanna also frequents similar localities. M.
Dall, under P. anthinus, has also accurately indicated the habits of the
eastern Passerculus. Under P. savanna, however, he mentions a fact
in respect to the breeding habits of this species 1 have never before seen
mentioned as characterizing any of the Passercull, namely, ifs nesting in
bushes. I have met with many nests of the eastern savanna sparrow, and
have always found them placed on the ground, usually in a tuft of grass.

To recur again to the series in the Museum of Comparative Zoilogy,
I may add that while some of the Ipswich specimens, taken late in June,
have a decidedly yellow superciliary stripe, none have it so bright as it is
usually in gpring specimens ; in a considerable proportion it is very pale,
and in Nos, 4700, 10668, etc., it is grayish-white, with no perceptible trace
of yellow. No. 5089, and some others, have the spots on the breast and
sides very narrow, occupying but a small share of the surface; on the
other hand, in No. 5088, as also in several others of the series, the spots
are so broad as to occupy more space than the enclosing white portion.
In other specimens, taken at a different season of the year, the “rufous
tinge " surrounding the spots referred to in the above-quoted deseription
of P. anthinus is very marked. There is likewise great difference in the
color of the upper surface in different specimens. In some the black cen-
tral spots of the interscapularies are so broad as to give to the dorsal aspect
a very dark tint; in others, taken the same day at the same locality, they
are so restricted that the general aspect of this surface is gray. The bills
of the different specimens vary as much in length and robustness as they
are represented to do in the two extremes in this respect in the western
bird. Some of the long-billed ones have the bill slender; others have it
thick and stout. Oeccasionally one has the upper mandible projecting
considerably beyond the lower, but only in cases where it is abnormally
developed. A specimen from Fort Bridger, Utah (No. 11115 of the
Smithsonian Catalogue), in the Miseum, labelled Passerculus alaudinus
at the Smithsonian Institution, is of this character, the upper mandible
being very much abnormally developed and decurved, and projecting
much beyond the lower.

* Ibis, July, 1866, 268,
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In short, while not denying that there may be a slight average difference
between eastern and western specimens, as [ know there is between those
of the Central Plains and those of the Atlantic States, I cannot allow that
it is at all sufficient to substantiate a specific difference. On the contrary,
I am confident that the above-named supposed species of the Pacifie
States are based chiefly on individual variation perfectly parallel wiih
that seen in a large series of specimens from the Atlantic, States. No
one, in fact, seems to have felt very confident that any of them were
distinct from the eastern P. savanna. Dr. Coues has even repeatedly
expressed his belief that Passerculus alaudinus is not permanently dis-
tinct from that species. “In a large series of the latter,” he says, * shot
about Washington, I have found fully as great diflerences as I have ever
detected in comparing the eastern with the western forms.” *

Dr. Cooper also refers as follows to the close resemblance of the P.
alaudinus to the P. sandwichensis. Ile says, “1 think it very doubt-
ful whether these specimens (which measure larger than the dimensions
given by Baird, though otherwise agreeing) are anything more than a
southern form of P. sandwichensis, though collected near San Dill_'g_n.
. . . . Baird considers it almost identical with P. saranna of the east,
and says that P. sandwichensis differs from that species in its larger
size. Spring specimens have the superciliary stripe more decidedly yel-
low, so that there only remains a more slender bill to distinguish this
from P. savanna, and the larger size (characteristic of northern speci-
mens generally), with darker hues, from P. sandwichensis.” t Respecting
P. anthinus Dr. Cooper remarks, ¢ This species appears better marked, as
compared with P. savanna, than the preceding [ P. alaudinus and P. sand-
wichensis], although 1 am not entirely satisfied that it is different.” }

The following measurements of twenty-six specimens (fourteen males
and twelve females), all taken at Ipswich during June and July, 1868, and
measured before skinning, indicates the range of individual variation pre-
sented by this species. The extremes are as follows: Length, 5.20 and
6.00, both males ; alar extent, 7.61 and 9.75, both females ; wing, 2.44 and
2.95; tail, 1.64 and 2.25; tarsus, .75 and .88. The average dimensions are :
Length, 5.20; alar extent, 8.79 ; wing, 2.70; tail, 1.96 ; tarsus, .84. The
following are the extremes of the series of measurements of the western
Passerculi, given in Birds of North America : Length, 5.00 (P. alaudinus
Tamaulipas, Mex.) and 6.12 (P. sandwichensis, Fort Steilacoom, W. T.);
alar extent, 8.50 and 9.37 (same specimens) ; wiI}g, 2.50 and 2.95 (same
specimens) ; tail, 2.00 and 2.57 (same specimens). It thus appears that
¥ Ibis, Julv, 1866, p. 289.

t Ornithology of California, Vol. I, p. 182.
1 Ibid., p. 183.
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specimens taken in the breeding season in Massachusetts, overlap in two
out of the four measurements given, all the so-called western species,
while specimens taken in Massachusetts at other seasons, vary still more
than the specimens cited in the following table.

Measurements of Massachusetts Specimens of PASSERCULUS SAVANNA,
taken in the DBreeding Season.

rd 'ln a ‘é
. E ; . ’E- = 0 s n g
& _‘:-E UE Locality. Date. Collector. ol 8 "[:1' E
o |8F] S| x|" &
L= _l-_ o - N
5083 511_} A | Ipswich | June 12, '68 ! Allen & Maynard | 5.76) 842 272 207 —
B0 1 i June 13, 68 5 | 5.06) 925 255 2.000 .85
608G S6| o = June 14, 63 - HG6hH 9 l-r:| 2,75 1.85| .85
BOBY|  S48| ¢ i June 14, ‘68 i | 6.50 9131 2. Tal E.Ufl 54
5089 S5B( o i | June 15, 68 £x 540 9.10, 265 2.000 .85
5000, 843 ¢ " June 15, 68 o 6.70| 9.25| 2.63 2.10( .87
50us Bl o by June 15, "68 £ 5.70| 9.25 2. h-'l; 1.95 .88
835 “ June 15, '68 w b50| 9.15! 275 185/ 84
5&1_&] 856 L June 15, 68 L £40| 925 260 193 .80
5002 837 4 i June 15, ‘68 s 5.2/ 937 295 208 —
5002 838 3 g June 15, '63 i 540 9925 9263 206 .3
5006 962 g " June 17, 68 e 6750 800 290 2000 —
5008 878 3 e June 17, 68 s 5.83] 776, 2.80] 230 —
| 881 7 o June 17, 68 L 600 S2i| 254 235 —
5082 E10 4 i June 12, 68 i 642 881 251 18] —
5084 819 3 June 13, 63 " 5.75| 85 257 193 .63
BOS4|  BaT b June 14, 68 s 6.4 B.ELH| 2501 1.0 80
5088 851 £ June 15, "63 i 5.5 9.75| 2.70| 2.0 .75
5U0F 859 i June 17, 63 i 5.45| R.00| 265 2056 85
5095 860 © “ June 17 '68 g 5.25| 850 244 185 —
UG 862 o June 17, 68 i€ 570 890, 250 1.9 —
5097 78 g p June 17, *68 o 5756 761 260/ 1.80| —
5090 BT { L June 157, 638 [ .76 805 295 2.00) —
8O0 { £ June 17, 68 e 635 956 24597 195 —
5100 1006 r?j | July 15,68 | C.J.Maynard | 565 7.95 272/ 2.00 87
_I ll{ﬁi g | L Aug 19, 68 M 5.3!5]' §.60 2.70 1'641 85

41.t Pooceetes gramineus DBuird. Grass Fixcm

Abundant, especially in and about the old fields. The most numer-
ous sparrow in East Florida in winter.

42.f Junco hyemalis Sclater. Sxow Birp.

“ Common in January.” — Boardman. Not seen by either Mr.
Maynard or myself. Probably of somewhat irregular occurrence so
far south.

43.t Bpizella socialis Donaparte. CHirriNG SPARROW.

Common. A large proportion of those seen were young birds.

44.* 8Spizella pusilla Lonaparte. Fierp Sparrow.

Common. More numerous than the preceding species (S. socialis).
They appeared to be breeding at Jacksonville the first week in April.
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The songs of the males were so different from those of the northern
bird that the species was almost unrecognizable by me from its notes.

45.t Zonotrichia albicollis Swainson. WHITE-THROATED SPARROW.
Generally more or less common.

46.f Melospiza melodia Baird, Soxc SpPARROW.

Not numerous. At least comparatively few were seen.

47.t Melospiza palustris Baird. Swaymp Spirrow.

Common, frequenting the hummocks and swamps.

48.1 Passerella iliaca Swainson. Fox-cOLORED SPARROW.

A single specimen was seen by Mr. G. A. Boardman at Enterprise.
None were seen by Mr. Maynard or myself.

49t Ammodromus maritimus Swamson. Seasipe Frxcn.

“ Abundant at Fernandina.” — Boardman.

50.t Ammodromus caudacutus Swainson. Snarp-TAILED Fixvcm.

“ Abundant, with the preceding.” — DBoardman. Although I have
marked as winter visitors both these species of Ammodromus, they may
be resident.

51.t Coturniculus Henslowi Bonaparte. HexsLow’s SpaArrow.

Stated by Audubon to be abundant in winter on the grassy pine

barrens of Florida.*

52.%# Peucsea gwestivalis Baird. Pixe-woop SPARROW.
Fringilla estivalis Licnresstein, Verzeich. Doubleder Zool. Mus. der konigl.
Univ. zu Berlin, 25, 1823,
Fringilla Bachmant Avpusox, Orn. Biog., 11, 366, pl. clxv, 1834
Fringilla esteva Nuttans, Man. Orn,, I, 2d ed., 568, 1846.
Peucawa Buchmani Avpupox, Syn. Am. Birds, 112, 1839.
Peucewa astivalis Capaxis, Mus. Hein., 132, 1850,
Zonotrichia Cussinii Woopnouvsg, Pree. Phil. Acad. Nat. Sci., 1852, 60.
Peucerea Cassinii Bairp, Birds N. Am., 485, 1858,

Common, but confined to the pine woods.

The twenty-two :-:|n-|,'i||:|1_-|15, collected h:l.' Mr. Ma:.‘n:lnl's p::.rt_*,' and
myself, now in the Musenm, present considerable differences. BSeveral
are so different in color from most of the others as to almost have the
appearance of being a different species, the general color of the upper

* Birds of America, Vol. ITI, p. 76.
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parts being rufous instead of gray. These are all females, the others
being males, DBut the males differ greatly in color, few of our sparrows
being more variable in this respect than the present species.

The tollowing measurements of twenty-two Florida specimens indicate
quite a constaney in size, mouch greater than in color. The extremes of
this series are as follows : Length, 5.75 and 6.20; alar extent, 7.60 and
8.30; wing, 2.17 and 2.55; tail, 2.25 and 2.68. Average: Length, 5.88;
alar extent, 8.99 ; wing, 2.40; tail, 2.49.

Measurements of Florida Specimens of PEUCEA ESTIVALIS.
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53.% Cardinalis virginianus Bonaparte. Carpixarn Birp.

Ixceedingly numerous. Their clear, musical, loud call-note was
heard everywhere, this being the most noisy bird of the forest.

None of the specimens I have seen from Florida are as large as those
from the Middle States. The colors of the former are also somewhat
brighter, espeeially in the females, in which the brownish-yvellow of the
lower parts is not only much deeper, but a large proportion have the breast
and middle of the abdomen strongly tinged with bright red, giving a very
different appearance from northern females,

The I‘nl]uwing measturements of ﬂﬁ:.‘-i-i;_r'ht spm-hnmm shows the amount
of variation in size in specimens from the same locality. The females, it
will be seen, average a little smaller than the males, but the sexual
difference in this respect is not very great. The range of variation,
which is much less in this species than in many, is as follows: In the
males: Length, 7.73 to 9.10; alar extent, 11.00 to 11.78; wing, 3.50 to
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3.85 ; tail, 3.40 to 4.20; tarsus, .62 to .80. In the females: Length, 7.50 to
8.75; alar extent, 10,70 to 11.75; wing, 3.25 to 3.85; tail, 3.40 to 4.10;
tarsus, .62 to 75 Average size of the males: Length, 8.46 ; alar extent,
11.43; wing, 3.63; tail, 3.87. Average of the females: Length, 8.27;
alar extent, 11.27; wing, 3.53; tail, 3.77.

Measwrements of Florida Specimens of CARDINALIS VIRGINIANUS.
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54.* Pipilo erythrophthalmus Vieillot. CHEWINE.

Exceedingly numerous.

Mr. C. J. Maynard detected an interesting loeal race or variety of this
bird at Dummitt’s. Besides having the irides yellowish-white instead of
red, there is less white at the base of the primaries, less skirting the
secondaries, and much less on the tail. The whole bird is also smaller.
The white on the tail generally extends only to the three outer pairs of
feathers; in the common northern form it extends over the four outer
pairs, and on the first is much more extended than in the Florida one.
The tail of the common form, with the outer pair of feathers removed,
would resemble, in respect to the distribution and extent of the white, that
of the Florida bird. The song of this bird, as I heard it at Jacksonville
in April, is quite different from that of the northern bird, it being ordinarily
only about half’ as long, and uttered with much less spirit. As is well
known, the song of the towhe, or chewink, at the north consists of two
parts, nearly equal in length but otherwise quite different.  In the Florida
bird the last half' is almost entirely omitted. Acecording to Mr. Maynard,
this variety is almost the only one occurring on Indian River, and of which
he brought home some forty or more specimens. I found also one among
half a dozen I shot at Jacksonville in January. In April, among a few
towhes exposed in cages for sale in the market, were several of this kind.
There iz probably a large proportion of northern birds among the Pipilones
of Northern Florida in winter, while probably in summer the majority are
of the southern type above described, as are those of Middle and Southern
Florida, doubtless, at all seasons,

Ilad this form been discovered ten, or even five years since, it would
probably have been regarded by most ornithologists as entitled to specific
rank, and not as a local race of P. erythrophthalinus, as it evidently is.
Indeed, there are many species still on our lists that are far less entitled to
rank as species than this, but which, though at first only provisionally
adopted, have become traditionally established as valid species.

The two tables of measurements of specimens of this species given
below, with Table J (p. 212), show the difference in size that obtains be-
tween Massachusetts and Florida specimens.  The first table embraces
twenty-nine specimens (nineteen males and ten females) of the white-
eyed Florida type; the second table embraces sixteen specimens (ten
males and six females) of the common northern type from Eastern Massa-
chusetts ; the measurements of twenty other Massachusetts males han'ing
been also already given in Table J, on p. 212. The following are the
extremes of the two series. Northern type, males: Length, 7.50 and 8.80;
alar extent, 10.00 and 12.25; wing, 3.17 and 3.90; tail, 3.30 and 3.93;
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Measurements of Specimens of PIPILO ERYTHROPHTHALMUS from
Indian River, Florida.
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Measurements of Specimens of PlriLo ERYTHROPHTHALMUS from
Eastern Massachusetts.
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tarsus, .98 and 1.13. Southern type, males: Length, 7.20 and 8.50; alar
extent, 9.50 and 11.30; wing, 2.80 and 3.50 ; tail, 3.25 and 3.90; tarsus,
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.80 and 1.09. The females in both cases average a little smailer than the
males. The average dimensions of thirty northern males are as follows :
Length, 8.19; alar extent, 11.32 ; wing, 3.43; tail, 3.66 ; tarsus, 1.06. Of
nineteen southern males: Length, 7.88; alar extent, 9.88; wing, 3.13;
tail, 3.56; tarsus, .94. The measurements given in the two preceding

tables were all taken by Mr. Maynard from fresh specimens.

Other species of Fringillide that from their general distribution one
naturally expects to meet with in Iast FFlorida in winter, but which, so
far as I can learn, have not yet been met with there, are the Yellow-
winged Sparrow ( Coturnieulus passerinus), Black-throated Bunting
(Luspiza americana), Indigo Bird ( Cyanospiza cyanea), and the Non-
pariel (C. eiris). Specimens of the latter, collected at Cape Florida in
winter, have been received at the Muscum, and it was taken in April
at Jacksonville and St. Augustine by Mr. Thurston and Mr. L. L.

Thaxter.
ICTERIDAE.

55.t Molothrus pecoris Swainson. Cow BLACKBIRD.
Not numerous. Sometimes seen in small parties by themselves, but

more frequently associating with the red-wings and grackles.

56.# Agelseus pheeniceus Vieillot. Rep-wiNcep BLACKBIRD.
Abundant.  Apparently chiefly Florida born birds seen, especially
in February and March. The sexes were usually in separate flocks.

The differences in respect to size and color between Florida and New
England specimens usually seen in individuals of the same species from
these localities are very marked in the present species, especially in re-
spect to color. In no group, in fact, is it generally more so than in the
Teterider.

In the Florida red-wings the general form is slenderer and more deli-
cate, the bill relatively longer and more pointed, and the general color
more intense and lustrons. The difference is particularly marked in the
shoulder-patch, in which the red of its anterior portion is darker, approach-
ing bright orange, and the posterior part, which in the northern bird is
usnally pale eream-color, whitish, or even nearly pure white, is orange-
yellow, — very nearly as in the A. gubernator of the Pacific States. The
difference in color, size, and especially in the. form of the bill, is much
greater than the differences existing between many currently received
species of North American birds, and it is surprising that the two forms
have not been specifically separated. T ean only account for it on the sup-
position that specimens from Florida and the Gulf States have not fallen
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into the hands of the assiduous species hunters, As remarked in Part III

(p. 234), Florida and New England specimens are as different from each

other as are the so-called Ageleus pheniceus of the Northeastern States,

the A. tricolor and the A. gubernator from each other.

Specimens of A. pheniceus from Louisiana [ find correspond very nearly
in every respect with the specimens from Florida. I have also before me
one specimen from Maine with the shoulder-patch as highly colored, and
with nearly as long a bill as is found in the specimens from Florida.

Plate VI shows the average form of the bill in Florida and Massachu-
setts specimens, and the annexed table of measurements the difference in
general size. They also illustrate individual variation.

The following measurements of seventy specimens of this species from
Massachusetts (forty males and thirty females), eighteen specimens from
South Carolina and Florida (eleven males and seven females), and thirteen
specimens from California (four males and nine females), exhibit, besides
the average size and the individual variation at the same locality (espe-
cially in the case of those from Massachusetts), several interesting factsin
respect to geographical variation. While the northern specimens (see the
summary of these measurements given below) are somewhat larger than
the southern ones, the latter have the longer head (including the bill), and
also the longer bill. The heizht and width of the bill at the base re-
maining essentially the same in both, the southern ones have the bill
relatively more attenuated. The difference in this respect is more strik-
ing than the measurements given seem to indicate. The California
specimens closely resemble those from Florida, not only in respect to size,
but in regard to the size and form of the bill, and also in respect to color;
these, as well as the Florida ones, belonging to the southern type. As
previously remarked, they bear a much closer resemblance to the Florida
form in every respect than to that found in New England.*

The individual variation in this species seems to be very great every-
where, the variation in specimens of the same sex from the same loealit ¥
being fully fifteen per cent of the average size at that locality.

* The affinities of Ageleus gubernator and A. tricolor with A. pheniceus are acknowl-
edged to be exceedihgly close. Professor Baird cites, in his Birds of North America,
one specimen of the A. pheniceus from San Jo=é, California, and five from Fort Steila-
coom, W. T. He also cites specimens of A. gubernator from Petaluma and San Fran-
eisco, Cal.; but Dr. Cooper regards this species as * limited to the interior of the State ™
(California), while those found along the coast, he says, clearly resemble the eastern
bird. (Ornithology of California, Vol. I, p. 264.) From the close resemblance, already
alluded to, of both the A. gubernator and A. tricolor to A. pheniceus, and their oceur-
rence mainly in the hot valleys of California and the region more to the south-
ward, I can scarcely doubt that these forms, especially A. gubernator, are the southern

smaller, brighter colored, more attenuated billed western homologues of the similar
eastern form from Florida and the Gulf States.
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Measurements of Northern Specimens of AGELEUS PHENICEUS.
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—— Bil' ¥ ‘Ipawich, o LJune 15,'68
— 891/ 2 Essex, “ |June 17,68 -
— R "F “  June 1-1 B | ”
— 1008 ¥ “altham, “ o |Aug. —,'H8 e
i i oA, —,‘Fih’- 3
— 1096, % i o Aug. —,'68 =
— | 1097| § Newton, t lAnp. — 68] i
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e '|ﬂ LH] .-' Wea aton, LU .’.II]{. — ﬁ -
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9.15(14.85'4.55'3.50(1.75
9.20/14 75 4.70 366 1.82
19.95/14.50'4.75 3.8211.80
520 14.40 4 50 3.45 1.85
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9.00(14.55 4.65/3 251.82
5.40/14.10 4.50/3.40/1.60
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8 45 14.45 4.55 8 351,75
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905 1500 4 .85 3,861 84
9.70(14.88 4 68 #80(1 77
19.00/14.50 4.65 3.651.74
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900/14.604.50 3.38 1.8
'-Ji:-.il 2 ST Sl
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Measurements of Southern Specimens of AGELEUS PHENICEUS.

E?d|:§|,é - "E]£|&'I:'iﬁ.r
oz | = I8 Locality. Date. Collector. o el - 25| =
2|8 L Cf el et By fo
4126 — |4 Charleston, 3. C. —_— L. Agnaalz .55 14.75 £ 75 E.E 1.90 1.00
4107 — di i W === (88014 30 4 50 3.55 1.74 .87
4128 — |3| o ool — " 19.45 14.50 4.60 372 1.80, .90
42 — |3 = at ‘- 9.05 13.50 4.37 3.45 1.78 .85/
4125 — |3 I - s 9.05 14.12 4.42 3.35 1.94| .95
—_— — g Hkainﬂ-viIle,F:‘ia. Mar. 15,69 J. A, Allen [3.25 13.60 4. _I g | T
1928 > Jacks=onville, Dee. 31,°69/C. J. Maynard 910 14 90 4 75 358 — | —

10565 1929 7| L “ Dee. 31,°69 B! 19,290 14.50 4.80 390 —| —
105612008 7| “ |Dec. 81,%9 “ 8.80 14 15 4.55 3 58| — | —
10574 2552 7 Dummitt’'s, * |Mar. 5’63 £F {950 14.20 4.75 3.9 — | —
10573 2450 7| 6 " |Feb. 24,'69 L 18.50/14.00 4.75 3.45/ -—! —
6153 — |g:llib-ernm, * Jan. 30,69 J. A. Allen (765 1260 885305 — | —
5154l — (G| = “  \Jan. 30,69 L TA 12503307 — | —
5183 — |@| “ \Jan. 30,69 " 7.8012.85 — 320 —| —
4141 — S L] £ \Jan, 30,69 k¢ 001225380305 — | —
5209 — |Q Welaka, % (Feb. 8,69 “ 1651250375280 — | —
5208] — (O] “ |Feb, 8,69 *- 7501185362275 — | —
5210 — Q| “ |Feb. 8,69 “ 765125539 — | —| —|
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[
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Measurements of California Specimens of AGELEUS PHENICEUS.

=3 a3 | s : E
T - = = =
o | XK Locality. Date. Collector. e r & g | = g
o | 8 Pk = & =
- - =
5885 7 Zan Francisco, Cal. |Winter '59-'60 A. Apgassiz | 850 | 1495 | 488 3.50 | 1.63
584 2 L “*  Winter '59-'60 L 8.75 | 1505 | 495 | 835 | 1.74
555 & i * |Winter '59-°60 i 860 1455 | 447 309 | 1.90
2188 2 |GulfofGeorgia, W.T.| Sept. —, '60 Ly I B71 | 13.50 | 445  3.26 | 1.75
5883 2 Bau Francisco, Cal. “iutLr Y0 - 60 A 758 | 1280 | 4.08 | 2.73 | 1.63
seagl ¢ | " |Winter '59- 60 u 755 | 12.35 | 8195 | 247 | 148
5847 ¢ i * | Winter '59-"G0 £ 7.81 | 12.80 | 4.25 | 3.36 | 1.54
6800, ¢ o Y |Winter 50 - G0 b To0 | 1255 | 304 | 247 | 1.54
5886, ¢ Ly # |Winter '50-'80] T.G.Cary | 7.82 | 1257 | 4.04 | 2.62 | 1.56
2074 5 4] 25 ‘H'iumr 50 - 60 e 8.29 | 1327 | 432 | 3.00 | 1.62
2074 it *  |Winter “59-'60 o 8.18 | 13.25 | 3.85 | 2.9 | 167
207 $ e ¢ |Winter °59-'60) A 8.60 | 1300 | 4.15 310 | 165
5343 e “ |Winter '59-'60] A.Agassiz ! 7.25 ) 1225 | 890 ' 3.71 | 1.50

Summary of the

above Measurements of Specimens of AGELEUS

PHENICEUS.
g = : ’ : g 5 =
L R
= s o [ = E | (=] =
o - =t )| £ o = =
916 14.71) 463 | 343| 1.79% _ARe A6% 89
Th3| 1224| 385 293 157t S0t 8051 AB5Tt
9.02| 1441 | 462 261| 1.83 91| 463 .89%
T3 1244 | 883 299 - —_
864 | 1452 467 3.30) 1.75 — - —_
783 1270 4.00 299 157 = -
9.85 1585 500 390 | 1.04% .!?IT"‘ Sil= A5
540 13.95 443 3.12| 1.60* J0" A i+
B55| 1355 4.26| 3.15| 1681 .82t “~.44% A3t
85| 1125 3.6 265| 148H 70t 37t 80t
955 1490| 480 3.90| 1.94¢ 1.004 .50f] .40%
825 | 13.60 | 434 335 1.i4%| BOg A3% 853
B00| 1285 49| 320 — — - .
o e 0 T TR [ (R (] [
B75| 15.05| 4.95| &50| 190 — — =
850 | 1350| 4.45| 309| 163 = = -
8.50 | 1327 | 442| 8.86| 1.67 —_ —_ —_
T25| 12251 385! 247 1 16 — — —

| 2 SE|

Locality. | E |
|
Massachusetts il g 32 i:ﬁ:‘
Zputh Carolina | o | 11 | Aver.
and Florida t ¥ ; | Aver.
" Aver,
California  { g i S,
d | ig | Max.

4 Min.
Mazsachusetts o3 | Mis.
23 | Min.
1 g | 11 | Max.
South Carolina 11 I Min.
and Florida 7| é 7 | Max.
| i | Min.
| & [ 7|Mex.
California | é S | :}L‘;
| g El | Min.
& 29 speclmens,

1 19 specimens.

1 b =pecimens.
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57.% Sturnella ludoviciana Swainson. Mieapow Lark.

Alawda magna Laxxg, Syst. Nat., I, 167, 1758. — Wirsox, Am. Orn,, III, 20,
pl. xix, 1811.

Sturnus ludovicianus Lixyi, Syst. Nat., I, 290, 1766. — Boxap., Journ. Phil.
Acad. Nat. Seci,, IV, 180, 1824, — Nurrarr, Man. Orn., I, 147, 1832,
— Aupurox, Orn. Biog., 11, 216, 1834.

Sturnus collaris WaGLER, Syst. Aviam, I, 1827,

Sturnella ludoviciana Swaixsoxs, Faun. Bor, Am., 11, 282, 1831. — BoxNar.,
Geog. and Comp. List, 1838. — Avnupos, Synop. Am. Birds, 148, 1839, —
Capaxis, Mus, Hein., 192, 1851. — Scrater, Cat. Am. Birds, 139, 1862, —
Cassix, Proe. Phil. Acad. Nat, Sei., 1866, 23,

Sturnella magna Swaixsox, Phil. Mag., 1, 436, 1827. — Bairp, Birds N, Am.,
535, 1858, — ArLLex, Mem. DBost. Soc. Nat. Hist., I, 496, 1868.

Sturnella collaris VieiLLoT, Analyse, 1816.

Sturnella hippocrepis WaGLER, Isis, 1832, 281. — Lawrexcg, Ann. N. York
Lyvceum N. Hist.,, VII, 266, 1860. — ScLATER, Ibis, 1861, 79. — CassIx,
Iroe. I’hil. Aead. Nat. Sci., 1866, 24.

Sturnella neglecta Avpurox, Birds of Am., VII, 339, pl. cccelxxxvii, 1843. —
Bairp, Birds of N. Am., 537, 1858, — Cass1x, I'roc. I’hil. Acad, Nat. Sci.,
1866, 23.

Sturnella mericana ScLATER, 1bis, 1861, 79, — Cassiw, Proc. Phil. Acad. Nat.
Sei., 1866, 24,

Sturnella meridionalis ScuaTer, Ibis, 1861, 79, — Cassix, Proc. I'hil. Acad.
Nat. Sci., 1866, 24,

Abundant. Found chiefly in the moister parts of the pineries.

Somewhat smaller than in the Northern States, but in most cases with
longer and larger bills, brighter colors, and a quite different song. The
latter somewhat resembles that of the western meadow lark, but is still as
distinet from it in its general character as it is from that of the New Eng-
Jand bird. The present species has a wide geographical range, throughout
the greater part of which it is resident.  The Alleghanian fauna forms its
northern limit, from which it mostly retires during winter,  To the south-
ward it extends to Cuba and the other larcer West India Islands, through-
out most of Central America, and to the elevated parts of Northern South
America, It ranges westward over the elevated arid plains of the middle
of the continent to the Pacific.  As might be expeeted, it is not quite uni-
form in its characters at all points. The main differences, however,
consist merely in the lighter color of those from the plains, and the
smaller size of those from the south. The former constitute the Sturnelia
neglecta of Audubon and most other writers since his time. In Cuba it is
the S. hippocrepis of Wagler and others, and the Mexican and Guatemalan
form is the S. mericana of Sclater, and the South Awerican form the §
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meridionalis of the same author. Yet the distinctions between them are
trivial, all of these so-called species having been generally looked upon as
doubtfully distinet from the S. ludoviciana of the United States, especially
the three last named. The S. collaris of Vieillot has very generally been
referred by subsequent writers to the S. ludoviciana. The main distinctive
feature of the S. neglecta has been its song, — a very doubtful basis on
which to found a species. The Florida specimens are intermediate in size
and other characters between the Cuban and New England represent-
atives of this species.  As already remarked, the song of the Florida birds
is as widely different from that of the New England bird as the song of
the latter is from that of the western ones. Concerning the aflinities of 5.
neglecta 1 have already remarked.* Concerning those of the other sup-
posed species, I may well borrow the appropriate remarks of the late Mr.
Cassin, who observes in respect to them, in his * Study of the feteride,”
as follows : —

“ This bird [Sturnella ludoviciana] is nearly related to the next 1our
species of this genus [S. neglecta, S. hippoerepis, S. mexicana, S. meridio-
nalts], equally in structure and in colors, and it would be difficult to de-
scribe by positive characters either species of this group, so as to insure
recognition absolutely, or without comparative characters being given.

. . . No other genus or sub-genus of this family presents so many species
of such uniformity of structure and similarity of color, and there are, as-
suredly, few such in the kingdom of birds.” Under S. neglecta he further
remarks in respect to the transition that is so apparent between it and S
ludoviciana : * In the central regions of North America it is possible that
a hybrid race between the two species may be produced, to be referred
with about equal propriety to either.,” 8. Lippocrepis, he says, is very
nearly related to S. mexicana, “ and can scarcely be distinguished from it
by any characters which seem to be reliable.” He thinks it to be some-
what more distinct, however, from S. neglecta. Mr. Lawrence had pre-
viously remarked that the S. hippocrepis is somewhat smaller than S,
ludoviciana of the United States, and that he “thinks it is specifically
distinct ™' ; although he adds, ® it would be difficult to point out any re-
liable differences in coloration, especially of the upper plumage, as in-
dividuals even of the same species are very variable.”t He says, further,
that specimens of it from Jalapa, Mexico, differ “ only in the pectoral band
appearing broader in the Mexican bird, and the tertials much shorter
than the primaries, but this last may not be a reliable character.” In the

* See Memoirs of the Boston Soe. Nat. Hist.,, Vol. I, p. 494, 1868,
1 Proceedings of the Phil. Acad. Nat. Sciences, 1866, p. 23.
t Annals of New York Lyceum of Nat. Hist., Vol. VII, 266, 1860.

VoL, I 19
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following year, however, Mr. Selater separated the Mexican bird from
those of Cuba and the United States, under the name S. mexicana, and
also the South American under the name S. meridionalis. Mr. Cassin
says of the latter : © Very nearly related to the preceding (S. Lippocrepis),
if distinet, and I give it, at present, as a species provisionally only. . | .,
The colors of the upper parts seem to be less clearly defined, and of a
slightly different style and pattern from the preceding, and it may bear
about the same relation to that species (8. hippoerepis) that S. neglecta doces
to S. ludoviciana, Such relation I hold to be rather probable from the
specimens now at hand.”

Iaving given the views of the describers of these several #species,” I
may add that I have seen examples of each, and do not question that they
should all be referred to one. As is evident from the above-quoted re-
marks, these different species gradually pass into each other, — the S.
magna into the S. neglecta, the S. neglecta into the S, mericana, and
the S. mexicana into the S, hippoerepis, which is their exact geographical
relation,

In regard to the Florida specimens, as compared with New England
ones, the most striking differences consist in their smaller size and
much brighter colors, especially of the ventral surface.

The following tables of measurements indicate the individual and sexual
differences in size, and also the difference in size between specimens from
the Northern States and from Florida.

Measurements of Northern Specimens of STURNELLA LUDOVICIANA.

= S 2| % | w | =
g | el Loeality. Date, Collector. - | = | & =
] N[ e B
- ] | | | | |
4862 | 416 | 7 Newton, Mass.| May 8, '63 C.J. Maymard| 10.55 | 1659 | 5.13 | 3.50
— | 11 o | Waltham, * | Aug. 6,768 | i 1020 | 1630 | 498 | 2.90
4863 | 1134 | e L Aug. 198, °G3 ' -1 10025 | 1585 | 4.80 | 2.92
— 2605 | 4 | Newton, May 15,69 | i1 {lI'EH-'; | 16 75 Er.IIKJ | 335
— | %98 | | “ | May 15,'6D | i 00| 17.00 | 515 | 835
— | 1700 f; | Waltham, * | Aug. 6, '68 i 1020 | 1630 | 4.98 | 290
—_— | 445 | 7| Newtom, ' Aug. 2 '69 . 1100 | 1500 | 6.00 340
S 7T [ o« | Aug. 2 769 | “ 11.00 | 1600 | 4.80 | 3.35
— |omg [0 “ | May 15,79 “ 975 | 1500 | 4.55 | 265
362 | — | © | Malden, * D. Higgins | 925 | 1350 | 4.17 | 25
S| == i “ e t 958 | 1400 | 4.85 | 290
aid i ) : T i e | L] 10.50 15.33 | 4.82 | 311
35 | — | | " ok _— i 10.35 | 15.65 | 4.8 313
%8| — | g | * " —— ‘ 1000 | 1505 | 476 | 314
wr |l — || % L — o 1055 | 1550 | 4.82 | 330
BB | 0] a — " 890 | 1400 | 4.35 | 2.60
sl —— | g @ u —— t 950 | 1568 | 500 | 305
0764 | — | ¢ | Evanston, Tl —_ 0. Marcy .25 13.92 | 4.16 '-Eb'j
angs | — | 9 “ “ e b 975 | 1465 | 450 | 310
9766 | — | & “ " —_— et 10,00 | 1550 | 4.74 | 3.16
9846 | — | § Lawn Ridge, —— | E.Batler | 960 | 1475 | 456 | 284
442 | — | & | Concord, Mass. —— | F.C.Brown | 1025 | 16.00 | 4.97 ' 2.83
ae | — |9l = “ —— u“ 10.33 | 15656 | 4.67 | 8.08

=
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Measurements of Florida Specimens of STURNELLA LUDOVICIANA.

=l 'E ; : = . 0 X

.2 = | % | Locallty. Date. Collector. il = =

: = i | ® | B =

2 | 8 | - =

T—— | 204i | g | Jacksonville | Jan. 20,769 |C.J. Maypard 9.55 1560 | 450 | 2.85
— | 2817 | | Dummitt’s | May 15,69 | s 1020 | 1510 | 4.50 | 820
— | 2818 | 3 s May 15,69 | “ 1000 | 1515 | 460 | 2.9
6335 | — | o | Enterprise | Mar. 4,769 | J.A. Allen | 955 | 1475 | 4.50 l -
633 | — | g . Mar. 4,769 | " 985 | 1520 | 4.40 | 2.80
87 | — | | u Mar. 4,69 L 970 | 1480 | 445 | 282
#3658 | —— | 7 Hawkinsville | Mar. 12, '6D | It 055 | 1500 | 450 | 3.05
B39 | — | g A Mar. 12, 69 | i 950 | 1475 | 4.25 | 4.83
5371 T (T i Mar. 12,69 L 10,00 1575 4.50 | .07
e :’é Folusin Mar. 17, %69 K5 875 | 1375 | 4,005 —
5370 | = | ¥ Hawkinsville | Mar. 12, 69 BE B.90 1415 | 4.10 | 2.65
b372 —_— <§ L | Mar. 12 60 LX 9 50 14 65 420 | 260
6125 | — Jacksonville | Jan. 19, 69 | ok 875 | 1435 | 420 i L.70
272 <§ 1 | Jan. 20, %68 (C. J. Maynard| B8.75 | 14.00 | 4.40 | 250
— | 2070 | & g Jan. 20, 6D i 850 | 13455 | 4.40 | 255
=== 2050 5 s Jan. 20, "G s B.75 13 () 4.0 | 2.55
— | 2068 | & ‘6 Jan. 20,69 “ 995 | 1435 | 480 | 280
— | 2048 | 9 " Jan. 20, 69 L BiG | 1425 | 420 | 240
— | 2071 | ¢ i Jan. 20, %9 Aa 900 | 14.00 [ 430 | 2850
— | 205l i u Jan. 20,69 " 950 | 1455 | 465 | 2.50
——— 27491 | | 1 Apr. 15,69 " 9.05 14 (0 410 | 258

The following is a tabulated summary of the two preceding tables: —

No. of . ! Alar . ;
Speci- | B Locality. | Length. | pooont Wing, Tail.
mens, | * ' '
15 d Northern Statea Averiage 10.43 16.30 4.91 3.16
8 2 L Average 9.556 14 43 429 252
15 d aE Maximum 11.00 17.06) 8.15 3 &
13 | & i Minimum 10,040 15.05 474 2.83
8 | @ o Maximum 9.75 15.85 4.55 3.10
] | Q 1) Minimum £.90 | 13.50 4.15 2.50
9 8 Florida Average 9.51 1570 4.47 2.85
12 i 2 it Average 8.95 14 00 473 257
9 | g b Maximum 10.20 15.55 4.5 8.20
9 1 Minimum 950 14.76 4.25 252
12 | g K Maximum 9.50 14.75 4 f5 l 2.80
12 | 9 il | Mipimum B.50 13.00 3.9 1 240

58.t Scolecophagus ferrugineus Swainson. Rusty GRACELE.

Abundant. Oceasionally met with in large flocks.

59.% Quiscalus purpureus Cassin. PurPLE GRACKLE.

Gracula quiscula Lixxg, Syst. Nat., I, 165, 1766. — Wirsox, Am. Orn., IIT,
44, pl. xxi, fig. 4, 1811.

Gracula barita LixsE, Syst. Nat., 165, 1766.— Orp, Journ. Phil. Acad. Nat.
Sei., I, 253, 1818,

Gracula purpurea BArTRAM, Travels, 289, 1791. (No description.)

? Oriolus ludovicianus GMEeLIN, Syst. Nat., 387, 1788,

Quiscalus baritus ViEILLOT, Nouv, Dict., XXVIII, 487, 1819, — Bairp, Birds
North Amer., 556, pl. xxvii, 1858, — Cassix, Proc. Phil. Acad. Nat. Sci,,
1866, 405.

Quisealus versicolor VIEILLOT, Nouv, Dict,, XX VIII 488, 1819. — BONAPARTE,
Swaixson, NurraLl, Avpusox, Bairbp,
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Quiscalus purpurens Cassin, Proc. Phil. Acad. Nat. Sci., 1866, 403. — Ripe-
waAY, Ibid., 1869, 133.

Quiscalus purpuratus Swaix., Lardner’s Cab. Cyclop., 299, 1838 (female).

 Quiscalus lwqubris Swain., Lardner’s Cab. Cyclop., 299, 1838. — 7 CassIN,
Proc. Phil. Aead Nat. Sci., 1866, 408,

Quiscalus inflexivostris Swain., Lardner’s Cab. Cyclop., 300, 1838, — Cass1x,
Proe. Phil. Acad. Nat. Sci., 1866, 407.

Quiscalus crassivostris Swain., Lardner’s Cab. Cyclop., 353, 1838. — GossE,
Birds of Jamaica, 217, 1847,

Quiscalus agleus Bairp, Amer. Journ. Sei. and Arts, XLI, 87, 1866, — Cassin,
Proc. Plul. Acad. Nat. Sci., 1866, 404. — Ripaway, Ibid., 1869, 135.

Quiscalus aneus Rincway, Ibid., 134,

Quiscalus mericanus Cassin, Ibid., 1866, 408.

Quisealus Gundlachii Cassixn, 1bid., 406.

Quiscalus brachypterus Cassiv, Ibid., 406.

Quiscalus miger Cassin, 1bid., 407.

? Quiscalus rectivostris Cassix, Ibid., 409,

Chalcophanes quiscalus WAGLER, Syst. Avium, 1827, — Capaxis, Mus. Hein.,
197, 1851.

Chalcophanes baritus WacLER, Syst. Avium, 1827, — Casaxis, Mus, Hein.,
197, 1851

Very abundant everywhere. Ilocks containing many hundreds were
frequently met with.

As already remarked in Part IIT, few species present such marked
climatic variations as the present, or better illustrate the three prin-
cipal laws of geographical variation already enumerated; namely, a de-
crease in general size from the north southward, and at the same time
an increase in the length and slenderness of the -bill, and an increase
in the intensity and brilliancy of the color of the plumage. Far to the
north, as in Labrador, the colder parts of Canada, and Northern New Eng-
land, the bill is shortest and thickest, the size of the bird at its maximum,
and the colors of the plumage least brilliant, with the metallic reflections
of a light tint, tending to green rather than to blue. In Southern New
Jersey the change from the northern type is already considerable; even
between summer specimens from Calais (Maine) and Eastern Massachu-
setts there is an appreciable difference. In the lowlands of South Caro-
lina and Georgia the divergence from the northern type is still greater,
and 1t goes on rapidly inecreasing in Florida, especially in South Florida,
the maximum of divergence from the northern type being attained in the
West Indies. In East Florida, while the general size of the bird is less than
in New England, the bill is considerably longer, much slenderer and much
more decurved, as is shown by the accompanying figures (Plate VII). The
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change in color is equally marked. Not only do the reflections become much
darker at the south, but form prismatic bars across the interscapularies and
the feathers of the rump, especially in the South Atlantic States. In South
Florida and the West Indies these prismatic bars, in some specimens at
least, seem to lose their distinctness, evidently through the continued dark-
ening or increased intensity of the general color. The difference in size
between Florida and Massachusetts specimens is considerable, especi-
ally between those from South Florida and Massachusetts. Those from
the West Indies are still smaller; and in comparing specimens of these
with others from Northern New ¥ngland, the difference is so striking
that it seems impossible at first to believe that both can belong to the
same species, yet a gradual transition between the two, through the indi-
viduals inhabiting the intermediate region, fully proves it. Even between-
Florida and New England specimens the difference is so great that, were
there no transition from one to the other, the two extremes might well
be regarded as not only valid species, but as well-marked ones. Being fa-
miliar with the so-called Quiscalus agleus before visiting Florida, through
specimens in the Museum of Comparative Zodlogy from Cape Florida, I
had no doubt that it was a species distinct from the Q. purpurcus. But
a subsequent study of these birds in Florida, and an examination of speci-
mens from various points between Florida and Northern Maine, and
also from the West Indies, has forced me to the conclusions indicated in
the above table of synonymes.

The purple grackles of the Mississippi Valley have recently been. sep-
arated as specifically distinet from those of the Atlantic States, under the
name Q. @neus, (. purpureus being retained for the latter. The range of
Q. purpureus is given as *“ Atlantic and Gulf? States, north to Nova
Scotia, west to the Alleghanies.” The New England type, however, is
entirely referable to the Q. @neus, as defined by its describer. The same
writer also follows some of his predecessors in separating those of South
Florida from the Q. purpureus, under the name of Q. ag/eus. But Cape
Florida specimens differ but little — being, in fact, scarcely distinguishable
except in size— from those from the St. John’s River.

Mr. Cassin, in one of his latest papers,* took fhe ground that each of
the larger West India Islands bas a distinet species of this group, peculiar
to itself. That these forms, many of them evidently difficult of recognition,
should be distinct species is quite contrary to general principles. These
islands are generally separated by a distance of rarely more than a hun-
dred miles; yet a near ally of these “ species,” the Q. purpureus (or Q.
@neus as recently restricted), is admitted to range from the Gulf of Mexico

® ¢ A Second Study of the Icterida,” Proc. Phil. Acad. Nat. Sci., 1866, pp. 403 - 417.
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to the arctic regions, so that those that breed farthest north make annu-
ally a journey of fully a thousand miles to reach their breeding-grounds.
As I have already observed, individuals of species possessing a very north-
ern habitat usually present a great uniformity of character, while those of
species ranging farther to the southward are more variable ; also that with-
in the warm-temperate and tropical latitudes, islands but slightly separated
from each other or the mainland, and -peninsulas which, like Florida, are
almost insular in their geographical relations, present each peculiar modi-
fications of species ranging throughout not only all of them, but portions
of the adjoining continents, which render the individuals from these differ-
ent localitics more or less readily distinguishable. This results partly,
doubtless, from the isolation of these different distriets, partly from the
more sedentary habits of birds in warm countries, as compared with those
of cold latitudes, and partly from the greater tendency to variation in
species inhabiting tropical and sub-tropical countries.

In the subjoined tables measurements are given of thirteen males and
eight females from the Northern States, and of twenty-three males and seven
females from Florida, of which the following is a tabulated summary : —

No. of

freedy i 2 Locality. Length. | pART | Wing. | Tail,
mens.

13 Northern States Average 12.63 17 .5¢ 5.66 5.30
g (Qr L1 Avernge 11.45 15.576 4.9 4.49

14 & L Maximum 13.50 18.43 605 .00
13 r? ] Minimum 12,00 17.00 5.20 4.58

] Q L Maximum 12.05 1630 5.20 4.55

] i i Minimum 1044 15.38 4.60 4.10
23 el Florida Average 12.19 1664 542 5.22

7 =] X Average 11.12 14 86 4.75 455
o3 o L BMaximum 13 () 17 .80 575 550
23 L Mimimum 11.00 16.25 5.00 4 .55

7 g i Maximum 11.75 1675 500 457

T g | i Minimum 10.25 13.55 4.50 445

Measurements of Northern Speeimens of (QUISCALUS PURPUREUS.

bﬁ ~ ﬁ | = E [ ‘.-'-..l' ¥ I —
=P (e S Locality. Date. Collector. | 8 | =22 | B | &
A (i I - - == E | &
-~ & - s

1% o | Red River, B, A, | 3. H. Scudder | 12.5 17.50 | 665 | 568
B T | ] o | Watertown, Masa| Apr. 3,%8 |C. J. Maypard | 12.50 | 17.80 | 5.57 | 5.20
— | 186 | & g “ | Apr. 3,708 i | 12.45 | 1825 | 5.85 | 630
— ] 38 | & | e “ | Apr. 8,68 HE | 12.80 | 17.68 | 5.57 | 643
— || — | | L A | Mar. 28, '6H i | 12,80 | 18.10 | 5.B6 | 5.560
—_— 7 | & | Tpawich, o1 Aug. 28, G0 Lh [ 13.10 | 18.00 | 56.85 | 560
0768 4 | Evanstom, TIL. 0. Marey 12.40 ! 17.76 | b.62 | 6.07
Wi — | 7 1 i — kY | 12.25 | 1705 | 542 | 4+.37
2643 | — | 4 | Lawn Ridge, * K. Butler | 125 | 17.25 | b.6b ‘ .20
14011 | =R G 2 u T i | 13.50 | 1843 | 6.05 | 6.00
1871 | — | & | 8pringficld, Mass.| July 29,°'62 | J. A. Allen | 1248 | 17.25 | 5.60 | H.00
1874 | — | & o wo | July 29, '62 L | 1212 | 17.00 | 520 | 4.58
it | — | 7 | L | July 20 62 b 12.77 | 17.50 | 6.68 | 5.50
16 | — b X July 12, '63 o 1147 | 15.55 | .00 | 4.37
1878 | — | 9 | L | July 29,62 s 1090 | 1545 | 4.56 | 4.10
9769 | == | ¢ | Evanston, TIl. 0. Marey 11.30 | 1538 | 4.60 | 4.25
W67 | — 1 9 | " B | b 1148 | 15667 | 4.5 | 4 40
o598 | — | 2 Waterville, Me. C.E. Humlin 1150 | 1600 | 500 | 4.65
YIRE | — | i “ | May 3,762 e 1140  A6.00 | 4.98 | 446
2] | — "}1 i e June 9,°'62 | o 14.056 | 16.30 @ 5.20 | 4.85
201 | — | 9 | Lynn, Mass. . Jillzon 1150 ' 1650 506 | 4.85
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Measurements of Florida Specimens of QUISCALUS PURPUREUS.

g | Coll '1 ) Localit Date J Collector ‘ o g S g i-
‘.-"-.ﬂ ; No. | & ¥ | | § - E = =
Ml | — | g Welaka Feb. 6,769 | J. A. Allen | 1255 | 17.80 | 565 | 520
2| — | o b Eeb. 6,60 | it 1240 | 16.87 | 545 | 5.00
8264 | =—— | 4 | Hawkinsville | Feb. 185, '68 i 1280 | 17.15 | 550 | 5.37
Bl | — | & i Feb, 18, ‘69 | «“ 1175 | 15.00 | 550 | 4.87
526 | — | o 1e Feb. 18,'69 | Lt 1300 | 1760 | 556 | 540
ile— 7 " Feb. 18,64 | “ 1150 | 1650 | 5.50 -
—— | =—— | 4 | Enterprise | Feb. 21, ‘G9 L 12.85 | 1687 - —
pdG | — | & - Mar. &, '6Y | i 120 | 17.38 | 650 | 65.25
5G| — | 3 i Mar. 5,69 A 1237 | 1660 | 520 | 5625
10604 | 2583 | & | Dummitt’s | Mar. 9,69 C.J. Maypard, 1240 | 17.50 | 5.55 —
—_— 2| L Feb. 26, 63 | 5 | 1225 | 170 | 5.6 | 550
10602 | 2469 | i Feb. 25, '69 i | 1250 | 1730 | 550 | 5.55
— 2470 | 4 o ‘eb, 25, 6D e | 12.50 | 15.00 5.00 o TH)
10603 | 2471 | o e Feb. 25, 09 5 l 1155 | 1655 | 550 | 555
G848 | =—— | 4 | Cape Florida | Mar. 31,58 G- Wurdemann 11.50 | 1550 650 [ 5.12
Bl — | 7 " Apr. 10,58 | e 1200 | 16.25 | 525 | 5.0 1
6552 — | 7 L Apr. 22 '53 | L 11.356 | 16.25 | 655 ( 5.00
—  10335% o L Mar. 31, '58 L 1150 | 16.00 | 5.50 - 1
—  10336% & LE Apr. 15,55 | L 1150 | 1525 | 500 _
—_ | 10337 + L Apr. 15, '58 | e 1200 | 15.50 | 5.00 -
— | A0B40*| & s Apr. 22 58 | L 12.00 | 16.50 | 5.12 —
— | 10341 4 | M Apr. 9, '58 | b 1100 | 1535 | 525 —
— | 342 g i May 15, 9% i BLYS | 1685 | 500 —
— | 2342 | © o Feh., 26, '69 3 11.50 | 1550 | 500 | 4.77
— 234 | 9 e Feb. 26 '69 | oy 11.00 | 1550 5.00 4.40
10601 | 2458 '5_« . Feb. 26, 69 l.' 4 11.50 | 1600 4.50 4.6
55 — | ¥ | Hawkinsville | Feb. 18, 63 | J. A. Allen | 11.45 | 1525 4.55 4 05
6833 | —— | ¢ | Cape Florida Apr. 22, '58 G .Wurdemaon 11.00 | 145 400 | 4.45
— 1038 @ I | Apr. 22, 68 | o | 11.12 | 1450 | 4.75 _—
—  l33h ¢ 5 Mar. 31, '58 e 10,25 | 13.75 4.7 —

The specimens from Cape Florida are considerably smaller than those
from the St. John'’s River; but the same difference occurs in other species
between specimens from these two localities.  The Cape Florida specimens
of Quiscalus purpureus differ from others from North Florida also in having
a relatively longer, slenderer, and more decurved bill, but not appreci-
ably in color.

60.* Quiscalus major Viellot. BoaT-TAILED GRACKLE.

Abundant. Particularly numerous along the St. John’s River.
According to Dr. Bryant they breed about the first of April. He says
that about Lake Monroe some of the birds, as late as the 6th of April,
had not commenced laying, “ though the majority had hatched, and the
young of others were almost fledzed.” ¥ He notes also their sandpiper-
like habit of running along the ®dge of the water. At Lake Dexter I
observed great numbers of them walking on the floating aquatie plants.
The females of this species present very singular variations in color.

Of four specimens collected at Lake Dexter, in March, one is pale ashy-

* Smith. Inst. No. Copied from Baird’s Birds of North America, p. 557.
t Proc. Bost. Soc. Nat. Hist., Vol. VII, p. 9, January, 1859.
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brown below, on the throat and breast nearly white, and dull dusky-brown
above; while another is deep reddish-brown below and proportionally
darke. shove, and the others are intermediate to these.

Between the two extremes there is more difference than usually ob-
tains between valid congenerie species. The series of twenty-four males,
on the other hand, are quite uniform in color, there being only a slight
difference in ivs intensity and in the prevailing tint of the iridescence.®

The average dimensions of the thirty-three specimens of which meas-
urements are given below are as follows :

Length (males) : 1u.51; alar extent, 22.48; wing, 7.19 5 tail, 7.00.

Length (females) : 1295 ; alar extent, 17.94 ; wing, 5.67; tail, 5.11.

The individual variation is as follows.

Males, length, 15.50 to 46.80; alar extent, 21.10 to 23.50; wing, 6.25 to
8.35; tail, 6.25 to 7.60.

Females, length, 12.10 to 13.40; alar extent, 17.25 to 18.25; wing, 5.25
to 5.95; tail, 4.75 to 5.60.

Measurements of Florida Specimens of QUISCALUS MAJOR.

| P a | Lo el
-“-3&_3| o E| Locality. Date. Collector. -y i% C z
s = 4] =

5252 | —— |7 | Blue Springs | Feb. 21,769 | J A. Allen | 16.00 | 2215 | 725 | 6.80
5252 | — | & | Enterprise | Mar. 1,%9 e 1625 | 2260 | 716 | 715
D283 | === | & “ Feb. 22,60 “ 1625 | 2195 | 716 | 710
paiz | — | g i Mar, 4, "6 “ 15.50 | 22.00 | 6.85 | 6.50
5ass | — | u Mar. 4,60 “ 1575 éz.;u} 7.20 | 685
| — | 4 L Mar. 4,69 o 1560 | 2185 | T.00 —

| 8407 | — | 7 | Hawkinsville | Mar. 15,69 b 1600 | 2300 | 7.00 | T.00
5243 | — | @ gz Feh. 18,69 “ 1575 | 2295 | 7.30 ax

| 6408 | — | g “ Mar. 15, 69 ' 1650 | 2250 | 730 | 715
5 e i“ reb, 18, "6 o 7.80 | 2850 | 7.80 s
| —lgl o |Ee ) L haime e
M| — | & i Mar. 15, 69 & 1600 | 2255 | 720 | 690
1l | =l s Mar. }, "o Ax %rs :}-’; - géi.-’ '.;g Y=
—_— — | g L Mar. 15, '60 i 6 ol 5 | V.2 T4
—— | 2408|Z| Dummite's | Feb. 19,69 [C. 3. Maynard| 1650 [ 2300 | 740 | 7.10
10607 | 24056 | & g feb, 19, 60 i _}ti.Tﬁ- 3..3.54; T.gir: 7.25
— | 2406 | u“ Feb, 19,69 a 750 | 2300 | 835 | 7.60
Sl 25345 ﬁ i’ Mar. 17,69 “ 1600 | 2110 | 675 | 860
10610 - 26585 | 4 Mar. 9, o 690 | 2300 | 750 | 7.5
— | 2409 ‘ g “ Mar. 9. G0 “ 16.25 | 2200 | T00 | 7.20
PR (T e “ Mar. 9,69 “ 1675 | 22.00 | 7.00 | 7.00
— | w09 |g " Mar. 9, G0 o 16.75 | 22.00 | 6.90 | 7.00
— | e " Mar. 9, °69 -4 16.00 | 22.25 | 786 | 6.5
—_— M| i Mar. 0,60 B 16.17 | 20.75 | 6.50 | 6.50
— | BiIE g “ Feb. 16,60 | i 16.50 | 2230 | 625 | 6.25
10609 | 2563 | § At Mar. 9,60 | « ™ {"“}({ . %;;Eﬂ 5.4:_; Em
— | 243|y s Mar. 9,60 " 3K 25 | 5.8
— | 2464 | ¢ a | Mar. 960 L 13.00 | 18.25 | 595 | 525
520 | —— | ¢ | Enterprise | Feb. 25,89 | J. A. Allen | 1340 | 18.25 | 585 | 4.3
MM — | § i Mar. 4,69 Lt 12.75 | 17.50 | 5.50 | 5.00
5412 | —— | @ | Lake Dexter | Mar. 23, '69 " 13.00 | 18.05 | 560 | 520
13| — | ¢ u Mar. 23,69 | " 1210 | 1725 | 525 | 500
L et “ |Mar. 23,768 " 11250) 1760 ) 6461 —

* For a very full biography of this species, see an article by Dr. Elliott Coues in the
Ibis. Vol. V1, pp. 367 - 378, 1870.
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The present species is hence not only remarkable for variation in size
between specimens of the same sex, but especially so for its sexual varia-
tion in size, the sexual difference in this respect being greater than in
any other species of insessorial bird with which I am acquainted, and it is
rarely, if ever, exceeded in any group.

CORVID.AE.
61.* Corvus americanus Audubon. Commox Crow.
Corvus corone WiLso¥, Am. Orn., IV, 79, pl. xxv, fig. 3, 1811. —NUTTALL,
Man. Orn., I, 209, 1832,
Corvus americanus Avpuvpox, Orn. Biog., II, 317, 1834. — Bairp, Birds N.
Am., 566, 1858,
Corvus americanus var. floridanus Bairp, Ibid., 568, 1858,
Corvus mintmus GusprLacH, Cabanis's Journal fir Ornithologie, IV, 97, 1856.

Everywhere abundant.

In the average, while the general size of Florida specimens is smaller
than New England ones, the bill is somewhat larger. As is well known,
the crow is exceedingly variable in the size and shape of its bill even
in specimens collected from the same flock. There is, however, an ap-
preciable average difference in the size of the bill, as in general size,
between northern and southern examples. This was some time since
observed by Professor Baird in comparing a single specimen from the
southern point of the Florida peninsula with others from the Northern
States, and so strongly was he impressed by it that he thought if his
Florida specimen did not represent a distinct species, it did at least a dis-
tinet variety, and as such he characterized it, calling it Corvus ameri-
canus var. floridanus. e at the same time referred to the little crow of
Cuba, described by Dr. Gundlach as Corvus minutus, to which he said.it
was more nearly allied than either are to C. americanus. I have no
examples of the latter, but from deseriptions of it see no reason why it
should be regarded as other than the extreme southern form of C. ameri-
canus.

62*% Corvus ossifragus Wilson. Fism Crow.

Abundant. Perhaps rather more numerous than the common crow.

63.*# Cyanurus cristatus Swainson. DBrue Jay.

Very abundant and unsuspicious. It frequents the towns, where it
seems half domestic.

The same difference occurs in this species between Florida and northern
specimens in size and shape of bill as has been already pointed out in
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respect to Corvus americanus, but it is far less marked than in Ageleus
pheniceus, Quiscalus purpureus, and Sturnella ludoviciana. The brilliancy
of its colors seems not much greater than in New England specimens.
The difference in size between northern and southern specimens is as
follows: Average of eighteen Massachusetts specimens (eleven males and
seven females): Length, 11.71; alar extent, 16.87; wing, 5.13; tail,
4.89. Average of eleven Florida specimens (proportion of males and
females nearly the same as in the previous case): Length, 10.98; alar
extent, 15.11; wing, 4.75; tail, 5.00. The maxima and minima of the
eleven males from Massachusetts are as follows: Length, 12.25 and 11.35;
alar extent, 17 50 and 16.30; wing, 5.50 and 5.00; tail, 5.65 and 4.25.

Measurements of Specimens of CYANURA CRISTATA.

- P .

M. C.Z.| Coll. | 4 . R | B3| 2| S
No. | No. | Locality. Date. Collector. E = i’: = a
—— |81 | g | Newton, DMass. | Oct. 25, '67 | C. . Maynard | 1162 | 16.30 | 632 | 506
—_— o (0 ¢ L Feb. 5,68 o 11.35 | 15.00 | 5.00 | 478
— | s|g| = « | Feb. 8 '68 “ 1200 | 17.00 | 500 | 5.00
—_— 93 s L Feb. 8, 68 e 11.566 | 17.20 | £.25 | 4.80
=i | o | Feb. 21’ 68 “ 1200 | 16:80 | 5.00 | 5.00
IS A N )
———e it " = | i H

iz | — | ¢ | Springfield, * | Feb 25,70 | Trving Allen | 200 | 1220 | 815 | 515
e | —|g| - s | Feb. 25,750 | ' 50 | 1700 | 530 | 5.
1238 | — | § “ “ | Feb. 25, 30 s 1200 | 17.00 | 5.00 | 425
o35 | — | F| * «“ | Feb, 25,70 o 1200 | 17.50 | 5.50 | 5.40
12889 | — | Q| “ | Feb. 25, 'i0 “ 1200 | 1700 | 4.40 | 445
mm| Zi3 L @ meEm) L ha ) im)ie
"l; - (4} i .l'! ). l.'}l'!'i' i I 1. {}l r, '5‘
1288 | — | Q[ a | Feb. 25, 70 1150 | 17 00 | 5.50 | 5.15
| 83| ¢ |Newton, * | Oct. 25,767 | C J. Maynard | 11.40 | 16.32 | 5.80 | 530
4575 | 688 5 | i ‘: May 28, -‘tif: [ i ﬂh‘.& %ti ?ﬁ ;“723 a},g
—— | 1685 u “ | Nov. 4,6 i 75 | i 4.35
10733 | 1951 | o | Jacksonville, Fla. | Jan. 2, '60 | " 1115 | 16.00 | 5.00 | 5.00

10734 | 1973 | ¥ L “ | Jan. 3,760 | = 1L00 | 1550 | 4.80 | 4 80

10734 | 1974 | @ s “ |dJdan. 8,760 | = | 1100 | 1455 | 4.00 | 4.50
5522 | — | ? | Blue 8prings, ** | Feb. 21,760 | J. A, Allen | 10.75 | 1555 | 4 20 —
5128 — | ? | Jacksonville, * |.Jan. 21,69 | b | 10.75 | 16650 | 4.70 | 512
5190 | — | & | Welaka, J3 | Feb 3, 63 L | 1050 | 1560 | 510 | 5.10
—| Z(§|mmie o e bW @ |H0|uE)EE -

— | ? L # | Mar. 4,69 | £ | 0.7 .15 L -
g8 | — g « |Mar 4,69 | . | 1100 | 1600 | 5.00 | 505
B1G2 = | 1 | Hibernia, ) Jan. 30, 69 | o i 1125 | 1555 | 500 | 515
| — |21 - “ !Jan. 30,0691 % [ 1150 11550 | 6001 —

64.* Cyanocitta floridana Bonaparte. Fromipa Javy.

Corvus floridanus BartraM, Travels, 291, 1791, — Avpusox, Orn. Biog., I,
444, pl. Ixxxvii, 1831.

Garrulus floridanus Boxar., Am. Orn,, IT, 11, pl. 1x, 1828.-

(Garrulus coeruleseens Orp, Journ. Phil. Aead. Nat, Seci., 1, 347, 1818.

Garrulus californicus Viconrs, Zool. Beechey's Voyage, 21, pl. v, 1839.

Cyanocitta floridane Boxar., {‘Un::p Gen. Aviam, 377, 1850.

Cyanocitte supercilioss STRiCKLAND, Ann. & Mag. Nat. Hist., XV, 260, 1845.

Cyanocitta californica STRICKLAND, Ihid., 342.

Cyanocitta Woodlousei Bairp, Birds N. Am., 585, 1858.
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Numerous in the scrub, but does not appear to frequent the pine woods
the hummocks or swamps, I saw none along the St. John's, except at
Blue Springs, but they occur in numbers a few miles back from the river.

On comparing a number of specimens of the so-called Cyanocitta eali-
fornica with numerous others from Florida, I find, as previous writers have
observed, that the differences between them are very slizht, and not
so great as obtain between Florida and New England specimens of
Pipilo erythrophthalmus, Ageteeus pheniceus, and other species where there
is no reason to question their specific identity. The so-called C. Wood-
housei is described as, and is, intermediate in character between C. flori-
dana and C. ealifornica. The habitat of C. Woodhousei is also interme-
diate between those of the other two, but adjoins that of C. ecalifornica, to
which it is most nearly allied. How great the interval is between the
habitats of C. floridana and C. Woodhousei 1 have not been able to accu-
rately determine. Bonaparte * reported the former as being found in Louis-
iana and northward to Kentucky, and the latter occurs in Western Texas.

In the following measurements of twelve specimens of this species (six
males and six females) the extremes are as follows: Length, 11.00 and
1250 (both specimens being females); alar extent, 13.50 (female) and
15.00 (male); wing, 4.00 and 4.75 (both &pecimens females); tail, 4.25
and 5.35 (both specimens females). The average dimensions of these
specimens are as follows: Length, 11.74; alar extent, 14.44; wing, 4.42;
tail, 4.80. The females average slightly smaller than the males,

Measurements of Florida Specimens of CYANOCITTA FLORIDANA.

MU | Spi |r" ' Loeality. ‘ Date. Oollector, | Tangthi] e | Wing. | Tail.
10739 | 2480 | o | Dummitt’s | Feb. 22 60 C.J. Maynard] 1150 | 1450 | 4.30 | 4.35
— | B3| - | Feb. 22) 169 v 1200 | 15.00 | 445 | 475
— | 22 | g | " Feb. 15, 69 u 1200 | 1500 | 435 | 5.00
10736 | 2336 | o i | Feb, 15, 60 L 1200 | 1450 | 4.50 | 4.60
gkl 5 i | Feb. 15, 69 g 1150 | 1425 | 450 | 425
2379 ? | oL Feb. 22, "60 i 11.5 14.25 | 4.50 5.35
10747 | 2328 5 | ok Feb. 15, "69 o 12.60 | 14560 | 475 | 490
| 2378 | ¢ | t Feb. 15, 69 " 1150 | 14.10 | 430 | 515
— | 237 ¥ L Feb. 15, "6 Ll 1160 | 1440 | 4.60 | 425
5271 — 21 I Feb. 21, "69 | J. A. Allen 11 00 1350 | 4.00 .35
5372 _— | i | Feb. 21, 69 | L 12.00 ] 1450 | 430 | 4.75
623 | — | — w Feb. 21 ,Eﬂ | i 11.76 | 1480 | 4.20 -
TYRANIDZAE.

65.t Sayornis fuscus Baird. PewEeE.

Abundant all winter, and a few remain till into April.
The king-bird (Tyrannus carolinensis), the great-crested flycatcher
(Myiarchus crinitus), and the wood pewee (Contopus virens) became

% Am. Orn., Vol. I, p. 60, 1828,
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common the last week in March, as also, according to Mr. Boardman,
the least flycatcher (Empidonar minimus).

Several specimens of the gray king-bird (Zyrannus dominicensis)
were obtained by Mr. L. L. Thaxter at St. Augustine, about the first
of May.

ALCEDINIDAZA.

66.* Ceryle alcyon loie. KINGFISHER.

Abundant. As shy and distrustful here as in the more thickly
settled parts of the country. Begins to breed very early. Mr. May-
nard saw them forming their holes in the coquina rock, in the banks of
the canal connecting Indian River with Mosquito Lagoon, the first week
in February.

CAPRIMULGIDZA.

67.% Antrostomus carolinensis Gould. Cnovckwirr's Winow.

Abundant. Not observed till about the first of harch, when its
notes are usually first heard. Said by Audubon to be resident ; which
statement is confirmed by thg testimony of old residents of the State.

68.# Antrostomus vociferus Donaparte. WHIPPOORWILL.

Apparently pot numerous in winter. I heard it once in February,
and Mr. Maynard took it at Dummitt’s in the same month. The in-
habitants along the St. John’s agree with Audubon that this species is
al:o a winter resident.

The night hawk ( Chordeiles popetue * Baird) was collected at Jack-
sonville by Mr. Thurston as early as April 20th.

* Coprimulgus virginianus BrissoN, Orn., 11, 477 (in part).
Caprimulgus popetue ViEILLOT, Ois. Am. Sept., I, 56, pl. liv, 1807.
Caprimulgus americanus WiLsox, Am. Orn., V, 65, pl. ex], 1812.
Caprimulgus ( Chordeiles) virginianus Swaix., Faun. Bor. Am., 11, 62, 1831.
Chordetles virginianus Box., Geopg. & Comp. List, 8, 1838, — Gossg, Birds of Ja-
maica, 33, 1847,
Chordeiles sapiti Boxar., Consp. Gen. Avium, I, 63, 1849. — Cassix, Il N. Am.
Birds, 238, 1855.
Chordeiles brasilionus Lawr., Ann. N. Y. Lycenm Nat. Hist., V, 114, 1851,
Chordeiles Tenryi Cassin, 111 N. Am. Birds, 239. — Bairp, Birds N. Am., 153.
Chordeiles Gunelachii Lawr.. Aon. N. Y. Lve. Nat. Hist., VI, 167, 1856,
Chordeiles texensis Lawr., Ihid., 165. — Bairp, Birds N. Am.. 154.
Chordeiles minor CAnaxis, Journ. fiir Orn., 5, 1856.
Chordeiles popetue Bairp, Birds N. Am., 151.
This widely distributed species presents only the usual variations in size and color
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CYPSELIDZA.

The chimney swift (Chetura pelasgia) arrives about the last week
in March. It was common at Jacksonville, April 1st.

TROCHILIDZ.

The ruby-throated humming-bird ( Zrochilus colubris) became com-
mon about March 1st. Some probably spend the winter in South
Florida.

PICIDA.

69.* Campephilus principalis Gray. Ivory-BinLEp WOODPECKER.
Picus principalis Lixxg, Syst. Nat., I, 173, 1767.
Campephilus principalis Gray, Genera of Birds, 1840.
Campeplilus Bairdit Cassiy, Proc. Phil. Acad. Nat. Sci., 1863, 322. (West
Indian form.)

Rather rare; at least far less numerous than most of the other
species of woodpecker.

With only Florida specimens of this species before me, I am unable to
give comparisons between them and specimens from other localities. Ac-
cording to the late Mr, Cassin, those found in Cuba differ from those of
the Southern States, in being smaller, as would be expected, with very
slight deviations in color-markings. He has, however, given to the Cuba
race the name of Campephilus Bairdii, remarking that it appears to be
“one of those singular insular species which have become well known to
naturalists.”

Measurements of Florida Specimens of CAMPEPHILUS PRINCIPALIS.

; }'I'._,E:-r 2.1&1,1 Loeality. Date. Collector. | Length. E:‘tfzt Wing. | Tail
| |
5221 | & | Volusia. | Feb. 12,769 | J. A. Allen | 20.00 | 32.25 10140 £.940
e | & i Feb. 12, 69 ] | 19.50 32 50 10.25 6.90
529 | § | Feb. 12,69 « | 1930 | 3180 | 1060 | 685
bt Enterprize Mar. b, '69 1" 19.25 | 30.50 | 9.70 6.40
5309 |§’ Hawkinsville | Mar. 15, 69 | . | 1950 | 3180 | 1025 | 6.75

seen in other species of our birds. Yet these variations have in the present case been
mistaken as indicating numerous species. The southern representatives of it are ap-
preciably smaller than the northern, and have the white markings on the wings more
restricted, — variations that have already been pointed out in this paper as occurring in
numerous others similarly distributed. Those from the central arid region of the con-
tinent are also lighter in general color than those from the eastern or western portions;
also a common color variation in other species. The latter type furms the so-called
(Chordeiles Henryi ; the southern ones have been variously characterized as C. sapiti,
C texensis, C. Gundlachii, ete., as indicated in the above-cited synonymes.
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70.* Hylotomus pileatus Buird. FPiLeatenp WoODPECKER.

Abundant. Much smaller than at the north, but not otherwise
appreciably different.

The average dimensions of fourteen Florida specimens (seven males and
seven females) are as follows : —

Males, length, 17.48 ; alar extent, 28.07 ;. wing, 9.21; tail, 6.82.

Females, length, 16.44 ; alar extent, 26.80; wing, 8.98; tail, 6.54,

The individual variation is as follows: —

Males, length, 17.25 to 17.75; alar extent, 27.50 to 28.50; wing, 9.00
to 9.50; tail, 6.20 to 6.75.

Females, length, 15.50 to 16.80 ; alar extent, 26.00 to 27.75 ; wing, 8.50
to 9.50; tail, 5.85 to 6.80.

Measurements of Florida Specimens of HyLoToMUs PILEATUS.

el [
bu:l- & ﬁu,- Sex.l Loeality. Drate. Collector. I Length. L:::;t Wing. | Tail.
| 6118| — | & | Hibernia | Jan. SI} E*.'l | "J.A Allen | 1775 | 28.% | 92 | 6.65
i B3| — | & Welaka | Feb. L 1725 | 2800 | 900 | 6.50
821 | — | & o i Feb, '.I{I "ln‘l o 1760 | 2850 | 925 | 6.75
=—iju=—=silig Hawkinsville! Mar. ll.J, 64 . 17.25 | 27.50 | 9.50 —
—_— 1‘:“37 4 | Jackeonville, Dee. 31, 69 |C. J. \Ta}"mml }T S5 | 2850 | 950 | 6.40
— | 256 | g i Jan. —, "G 725 | 27.76 | D00 | 6.20
— | 23 | & | Dummitt's | Feb, 15, 60 A 17.60 | 2800 | 900 | 6.45
— 2334 | @ :‘ Mar. 11, 69 | 1550 2640 | 870 | 5H5
F— 602 | @ % Mar, 5, '63 | 16.60 27.75 9060 6.5
BN | — s Welaka Feb. 7,769 | J. .I'L .Hleu | 16.75 26.25 | 8.50 6.75
6e | — o Feb. 10, 69 1635 | 2675 | 9.15 | 6.60
6216 | — $ e 4fn | Feb. 10, '69 i | 16.30 i 272 | 00| 680
J] b62i —— |Blue Springs; Feh. 21, "6 L | 1675 | 2720 | 950 .50
— | = | ¢ |Hawkinsville! Mar. 10, 69 - 16.80 | 2600 | 9.00 —

71.* Picus villosus lLinne HMRT WoODPECKER.

Picus willosus Laixxg, Syst. Nat, I, 175, 1767. — Forster, Philosoph.
Transact.,, LXII, 383, 1772, — Wirso~x, Am. Orn,, I, 150, pl. ix, fig. 3,
1808. — Avousow, Orn, Biog., V, 164, pl. cecexvii, 1837. (Northern form.)

Picus leucomelanus WaGLER, Syst. Av,, No. 18, 1827. (Immature male.)

Picus Auduboni Swaixsox, Faun, Bor. Am., IT, 306, 1831. (Immature male.)
— Trupeav, Journ. Phil. Acad. Nat. Sci,, 404, 1837. (Immature male). —
Avpupox, Orn. Biog., V, 194, 1839, (Same as the last.)

Picus Martine Avpusox, Ibid., 181, pl. cecexvii.  (Very immature.)

Picus Phillpsit Aupbusox, Ibid., 186, pl. cecexvii.  (Immature.)

Picus Harrisit Auvpusox, Ibid., 191, same plate. (Northwestern form.) —
Bairp, Birds N. Am., 87.

Picus septentrionalis NvrraLy, Man. Orn,, I (2d Ed.), 685, 1840,

Picus rubricapillus NurtaLy, Ibid., 684. (Immature male.)

Picus Cuviert Marneree, Mon. Picide; I, 85, pl. xxii, fig. 3. (Young fe-
male. )

Picus Jardinet Mavnersg, Ibid., 1, 85, pl. xxv, fig. 4, 5. — Cass1x, Proc.
Phil. Acad. Nat. Sci., 1863, 201,
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Not numerous in Florida in comparisop with the other species of
Picide.

The difference in size between northern and southern specimens of all the
species of the Picide is greater than obtains in most other families of birds.
So great is it in Picus villosus and Picus pubescens that it was in these species
that such variations were first noticed. This difference is well pointed out
by Professor Baird in his work on the North American Birds, and fully de-
monstrated in his table of measurements, On this ground he distinguished
three varieties of P. villosus, — P. villosus major, occupying the northern
and western portions of the continent ; P. villosus medius, occupying the
Middle States; and P. villosus minor, occupying the Southern States,
Audubon regarded the two former as distinet species. In addition to these
variations in size, my Florida specimens indicate a well-marked variation
in color between the northern and extreme southern races, the Florida
specimens differing from New England ones in having the white mark-
ings of relatively less extent, which gives to the plumage a considerably
darker aspect. Through this variation there is an approach in the Florida
examples of . willosus to the so-called P. Harrisii of the Pacific coast and
Rocky Mountain rvegions of the continent, and in the Florida examples of
P. pubeseens to the so-called P, Gairdneri, also of the middle and western
regions of the continent. These, as is well known, differ respectively from
P. villosus and P. pubescens almost solely in a general darker aspect, re-
sulting simply from the relatively greater predominance of the black color
of the plumage over the white markings in the western type ; there being
no change whatever in the general style of coloration, though some of the
smaller white spots seen in the eastern are entirely obsolete in the western
type. Under Picus Gairdneri Professor Baird thus describes these varia-
tions. * There is,” he says, “ the same series in specimens of Picus Gaird-
neri that were indicated under P. Harrisii. Thus the most northern from
Washington Territory and Oregon have the under parts more brown,
with faint black streaks, the white spots above smaller and less numerous.
In specimens from California and farther east the white #s purer, the
spots more conspicuous,” * The almost perfect parallelism,” he further
observes, “with appreciable differences between the markings of the
northwestern and southeastern varieties of Picus Harrisit and Gairdnert,
and their relationship to P. villosus and pubescens, is a remarkable fact in
American ornithology, and may possibly indicate the necessity either of
dividing the dark ones into a Pacific and Rocky Mountain series, or of con-
sidering all as variations of two species, a larger [ P. villosus] and a smaller
[P. pubescens], changing their character with longitudinal distribution.”
And he aptly adds, “ Many other supposed species are involved in the
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same consideration.” * Professor Baird in his account of these species, ex-
pressly refers to California specimens that have less white on the wings
than the one form and more white than the other.t This with the color
differences existing between Florida specimens and New England ones,
similar in character to these, though less in degree, seems to confirm the
necessity alluded to by Professor Baird of regarding the small spotted
woodpeckers in question as forming only two species, — the Picus villosus
and Picus pubescens,— with parallel and remarkable geographical varia-
tions. So great is the difference, however, between typical representatives
of the two leading forms of each, that their discoverers, with too few speci-
mens of each to enable them to detect the gradual passage of the one into
the other,—a fict which now seems well substantiated, — were quite
excusable in regarding them as distinet species, Several other sup-
posed species, as indicated by the synonymes given above, and previously
by other authors, have been based on phases ef immaturity. The young
of either sex often have the crown spotted with red or yellow, while the
mature male alone has red on the head, and in which it is usnally confined
to a narrow occipital transverse band. In respect to the number, shape,
position, and size of the white spots on the wings, however, there is al-
ways considerable variation in specimens from the same locality, these
variations being dependent upon neither sex nor age.

Florida specimens of not only Picus pubescens and P. villosus, but of
Centurus earelinus, Sitta carolinensis, and Sitta pusilla, often have the
plumage of the lower surface of the body so much soiled and darkened by
running over the blackened trees in recently burnt districts as to ma-
terially alter their appearance, so that they might almost be taken for

distinct species, as previously noted by Audubon. §

72.* Picus pubescens Linwé. Dowxy WOODPECKER.
Picus pubescens Laxxi, Syst. Nat, 1, 175, 1766. — WiLsox, Auvpuvrox, Boxa-
PARTE, NUTTALL, BAIRD, Cassix, ete.
Picus | Dendrocopus) pubescens Swaixsox, Faun. Bor. Am., II, 307, 1831.
Picus (Dendrocopus) medianus Swaixsox, lbid., 308, (Described from New
Jersey specimens),
* Birds of North Ameriea, p. 91.
t In accounting for these intermediate forms, Mr. Caszin adopts the very convenient

but, as it seems to me, uncalled-for and incorreet theory of hybridity, so often resorted
to in similar cases. Under Picus villosus, he says that P, viflosws and P. farrisii prob-
ably associate in a region intermediate between the proper ranges of the two specles,
“and prodnce hybrids, which present difficulties to naturalists.” Under Picus pu-
be
Pl’rr.f. Acad. Natl, Sci., 1863, - 200, 201.

scens he makes similar remarks in respect to P. pubescens und £, Gairdneri. Proc.

{ Orn. Biog., Vol. 1I, p. 2.
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Picus ( Dendrocopus) meridionalis Swaixsox, Ibid. (Southern race.)

Picus Gairdneri Aupunox, Orn. Biog., V, 317, 1839, (Northwestern form.) —
Baigrp, Birds N. Am., 91, 1858.

Picus meridionalis NurTaLr, Man.Orn,, I,(2d Ed.) 690, 1840. (Not of Swainson).

Picus Lecontei Joxes, Ann. N. York Lye. Nat. Hist., 1V, 489, pl. xviii, 1848.
( Three-toed specimen. )

Picus Turati Mavuersg, Mon. Pic,, I, 125, pl. xxix, fig. 5, 6. — Cassix, Proc.
Phil. Acad. Nat. Sci., 1863, 202.

Common. DMuch more numerous than Picus villosus.
The difference in size and color between northern and southern speci-
mens has been sufliciently detailed under the previous species,
73.* Picus borealis Viellst. Rep-cockapep WOODPECKER.

Picus ltorealis VieiLvor, Ois. Am. Sept., 1I, 66, pl. cxxii, 1807, — Cassin,
Proc. Phil. Acad. Nat. Sci., 1863, 203.

Picus querulus WiLsox, Am. Orn., 11, 103, pl. xv, fig. 1, 1810. — Cass1x, Proc.
Fhil. Acad. Nat. Sci., 1863, 203.

Common in the pineries.

Mr. Cassin regards the Carolina and Georgia representatives of this
species as specifically distinet from the Pennsylvania ones. He says that
they are as distinet and as easily recognized as are Picus villosus and P.
Harrisii, which he of course regards as valid species. He assigns Vieillot's

Measurements of Florida Specimens of Picus BOREALIS.

| | i | & 3 .
M.C.Z.| Coll. | | : : i &5 ] =
I:E]-z | (hf"u_ ;,-. | Locality. Date, Collector. | g‘ ﬁﬁ = E
- m |
10441 1919 | @ | Jacksonville | Dee. 31, °68 C.J. Maynard 840 | 1420 | 455 | 3.52
10642 | 1920 | 7 | et Dec. 31,768 i | 880 1430 ) 476 362
1043 | 1821 | @ £ Dec. 31, '68 L B30 | 14850 | 480 | 356
| — 182 | 7| £ Dec. 31,763 = 8.50 | 14.50 | 455 | 369
| 10644 | 1923 | 3 i Dec. 31,768 i 820 | 1445 | 4.75 | 3.39
— | 1983 | fE Dec. 31, 68 e Bo) | 160 | 480 | 3.3
1065 | 1925 | 7 | “ Dec, 31, 66 “ 850 | 1435 | 4.85 | 3.60
1971 | © o Jan. 3,69 i B.50 | 1500 | 485 | 3.50
| 10646 | 1952 o £ Jan. 3, '69 £ B0 | 1480 | 475 | 3.75
L= 20 2 i Apr. 11,60 e BOO | 14.75 490 | 345
| (1L a0 , it Apr. 6,69 o E50 | 1500 | 4.00 | 335
10633 41 g - Apr. 6 °B9 o 8.30 | -14.4 485 | 335
10634 41 | 4| ¢ Apr. T, 68 g B.15 | 1450 | 4.70 | 3.2
10637 47 | & | i Apr. 8,69 " 8.60 | 1515 | 4.87 | 8.40 |
10638 | 48 | 7| At Apr. B 69 . B.50 | 1600 | 4.95 | 8.46
1o6Gsd 58 | © ' £ Apr. 13, ‘69 , B50 | 1410 | 4.75 | 3.59
49 | ¢ i Apr. 8. '69 “ 50 | 14.15 | 4.85 | 3.49
10640 82| % Apr. 12, '69 2 B.5 15.00 | 480 | 3.50
10636 4 | —| o | Apr. T, 69 LI 880 | 15.00 4.80 | 3.60
1T 43 | 9 s Apr. 7,9 Ll 235 | 14.60 4.60 | 3.60
—_ a2 | o Apr. 3,769 “ Ba0 | 14.90 | 4.55 | 3.60
_— 42 | d it Apr. 7,68 i 8.20 1470 4.55 | 3.20
5116 — | & 3 Jan. 19, 69 | J. A Allen | B.50 | 1520 | 440 | 330
6187 - | d " Jan. 25, 769 & 8.38 | 1455 | 4.57 | 3.42
bedio | — | & | Hawkinsville | Mar. 12, '69 o B.55 | 14.55 | 4.50 | 340
6883 | —|dg| i | Mar. 15,60 B B.50 | 14.50 | 4456 | 320
S| — 4| i | Mar. 15, 69 o B.25 | 1450 | 440 | 315
414 — | 2| Volusia | Mar. 25,768 - 79 | 14601 445 | 3.25

YouL. Il. 20
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name borealis to the Pennsylvania type, and Wilson’s name querulus to
the more southern form. In recognizing two species of red-cockaded wood-
pecker in.the Atlantic States, Mr. Cassin differs from all previous writers.
Having only Florida specimens, a series of twenty-two, before me, I cannot
state from personal observationi as to how they differ from northern ones.
They appear, however, to be merely a little smaller and darker.

The average size of the twenty-eight Florida specimens of which meas-
urements are given in the foregoing table is as follows: Length, 8.34;
alar extent, 14.46 ; wing, 4.71; tail, 3.41.

74t Sphyrapicus varius Baird. YELLOW-BELLIED WOODPECKER.

Common.

75.* Centurus carolinus Bonaparte. ReDp-BELLIED WOODPECKER.
Picus carolinus L1xNE, Syst. Nat., I, 174, 1767.

Picus griseus VieiLLoTt, Ois. Am. Sept., 11, 52, pl. exvi, 1807.

Centurus carolinus Bosap., Geog. & Comp. List, 40, 1838,

Abundant. The most numerous species of its family in Florida.
Specimens in the Museum from Cape Florida, taken the 8th of May by
Mr. G. Wurdemann, indicate it as resident throughout Florida, though
considered by Audubon and others as only a winter visitant to this and
the other Gulf States.

The Florida specimens are all very much brighter colored than others
before me from Maryland, Indiana, Illinois, and Michigan, the Michigan
specimens being the palest.  Professor Baird has remarked, in regard to a
specimen from Amelia Island, Florida,* that it was not only very much
smaller than northern ones, but had the white transverse bands on the
back much narrower, the black ones being three times the breadth of the
white ones, instead of twice, as in the northern specimens. These differ-
ences my large series from the St. John's River indicate as constant. A simi-
lar increase in the breadth of the black bands over the white ones in southern
specimens as compared with northern ones, in species banded transversely,
is seen in numerous other species. It is well marked in Colaptes auratus
(where the bands are dark and light brown), in Sphyrapicus varius, and, as I
shall show more fully subsequently, in Ortyz virginianus., The extent and
intensity of the red on the abdomen and head, and especially its brilliancy
on the head, is much greater in the Florida specimens of C. carolinus. In
this respect there is also a well-marked difference between Cape Florida
specimens and those from the St. John's River, the Cape Florida ones
being much the brighter. These seem to accord in every particular with

* Birds of North Amer., p. 109.
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the so-called Centurus subelegans of Lower California and Mexico. It is
interesting to note that variations in color occur between the northern and
southern representatives of Centurus flaviventris similar to those exhibited
by northern and southern examples of C. carolinus. The southern forms
of C. Aaviventris were long since characterized by Wagler, Swainson, and
Bonaparte as specifically distinct from the northern, under the names of C\
elegans, C. santacruzi, ete., ete., which many authors still rank as species.

76.* Melanerpes erythrocephalus, Swaiison. Rep-neapep Woob-

FECKER.

Rare in winter ; said to be common in summer.
about March 15th.
Maynard did not meet with it at all. Audubon speaks of its being
very abundant in winter in Louisiana, and Dr. Coues giyes it as resi-
dent in South Carolina ; but it is certainly not common in winter in East
Florida.

I saw two only,
Mr. Boardman also gives it as rare, while M.

77.* Colaptes auratus Swainson. GOLDEN-WINGED WOODPECKEK.
Abundant.

Considerably smaller than at the north, with the colors much more in-
tense, and the transverse black bars on the back relatively broader. The
individual variations in this species, even at the same locality, are very
considerable, especially in respect to the bill. Figures 5 and 6, Plate VIII,
illustrate the variation in the form and size of the bill of two specimens
from Massachusetts, both of which are females.

The following summary of the subjoined tables indicates the difference
in size between Massachusetts and Florida specimens, and the individual
differentiation in the same respect at each locality. The sexes seem not
to differ essentially in size,

o of | f 3 Alar —

Speci- | Sex. E Locality. Length. | poeont. ing Tail.

mens. |
18 | — | Massachusetts. Average 12.45 19.94 624 435
11 == | Florida Average 11.66 158.82 b.54 4.40
18 — Massachusetts. Maximum 13.00 2075 .60 4.70
18 = i Minimum 12.00 16,00 6.00 4.00
11 — Florida Maximum 12.75 1955 1 6.25 485
11 | — = Minimum 1060 17.60 5.60 4.10

While the Florida specimens are considerably smaller than the northern
in three of the measurements, the tail is actually longer in the Florida
birds, and hence relatively much longer. In most of the species of which
comparative tables of measurements are given in the present paper, there
is a decided tendency to an elongation of the tail at the southward, the

tail decreasing less in length than the wing or the general size.
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Measuremenis of Mussachusetts Specimens of COLAPTES AURATUS.

M.C.Z.| Coll. | » 2 | ':"n - %ﬁ =
No. No. |2 Loeality. Date. i Collector. ! E | EE F- E
— 29 | & | Watertown | Oct. 14,767 C.J.Maypard 1250 | 20.15 | 600 | 415
—| 282|g| ™ Mar. 17, '68 '- 12.60 | 2000 | 6.31 | 4.56
R 22 | ® Waltham | Apr. 13, '68 - 1200 | 20.55 | 6.60 | 4.60
— | 281 |4 | Newton | Apr. 21,68 t 12.30 | 1960 | 6.00 | 4.24
4880 | 280 | 4 “ Apr. 21,68 ‘e 12.25 | 19.90 | 6.25 | 4.62
o 5% u“ Apr. 25,68 i 12.56 | 20.05 | 627 | 4.35
SES e e Aug. b, '68 - 1267 | 1980 | 610 | 400
4881 | as6 | 7 “ May 1,68 g 1200 | 19.00 | 610 | 410
— | 058 o June 2,68 e 1200 | 1945 | 6.10 | 4.25
6460 | 1011 | & | Waltham | Aug. 6, 63 “ 1250 | 1990 | 620 | 4.0
— 2002 | 2 Newton I June 12, ‘69 s 12.50 | 20.50 640 4 30
— | 4028 | 9 | Waltham | Aug. 22,69 . 12.50 | 20.00 | 6.25 | 4.70
— 4029 | o Newtlon Aug. 22,69 B 13.00 | 2060 | 6256 4730
— | 4038 |%9 “ Aug. 26, '69 ’ 12.50 | 2027 | 625 | 435
—_| 233 | g J i June 80, '69 o 12.10 | 2000 | 645 | 4.55
— | 2 “ June 22, %60 g 1200 | 19.50 | 6.15 | 425
— | B3| 7| 5 June 22, 69 o 12.50 | 19560 | 6.25 | 4 20
L “ May 1,69 “ 1250 | 20.00 | 630 | 445

Measurements of Florida Specimens of COLAPTES AURATUS.

F-| ek .
= = L —
Mh{i}' Z %?1!.] 2 Locality. Date. Collector. E‘" ._E 2 -] E
= R =
— | 2075 Jacksonville | Jan. 20,769 [C.J.Mayoard 10.75 | 18.50 | 5.556 | 4.5
— | Nd 3 e Jan. 20, 69 o 11.00 | 17.60 | 550 | 4.50
10612 | 2346 Dummitt’s | Feb., 16, "6 o 11.75 | 18,60 | 6.25 | 4.10
10614 | 2601 | § £ Mar. 11,69 kf 1200 {1900 | 590 | 460
10611 | 2584 L1 Mag. 9,760 L 10160 | 17.76 | 5.70 | 4.30
10613 | 2342 | ¢ "" Mar. 5,89 . 1275 | 1910 | 6.00 ; 4.85
10610 | 2335 | o L Mar. 5, 69 . 1200 | 1920 | 6.00 | 425
5196 _— Welaka Feb, 5,89 | J.A.Allen | 1220 [ 19.10 685 4.30
B2l | — | % Enterprise | Mar. 1, 6 o 11.50 | 1855 | 6560 | 4.15
iy QREREEE | Volusia | Mar. 25,69 ® 1295 | 1976 | 6.00 =
el 2= " Mar. 25, '69 “ 1150 1876 | 566! —

Of the eight species of woodpecker mentioned above as oceurring in
Florida in winter, all but one or two (Melanerpes erythrocephalus
and Campephilus principalis) are numerously represented. Most of
them are exceedingly abundant, the woodpeckers hence forming a con-
gpicuous element in the bird-fauna of East Florida. All of them are
resident, according to Dr. Coues, in South Carolina. Audubon, how-
ever, states that two of them (Sphyrapicus varius, Centurus earolinus)
do not breed south of Maryland, but Dr. Coues gives them as resident
the whole year in South Carolina.

PSITTACIDE.

78. Conurus carolinensis Bonaparte. CanorLiNA PAROKEEL.
Common. Hundreds are captured every winter on the Lower St.
John’s by professional bird-catchers and sent to the northern cities.
Thousands of others are destroyed wantonly by sportsmen. Concerning



MUSEUM OF COMPARATIVE ZOOLOGY. 209

this needless slaughter Mr. Boardman tiius writes: “ The little parokeet
must soon be exterminated. Some of our Enterprise party would
sometimes shoot forty or fifty at a few discharges, for sport, as they
hover about when any are shot until the whole flock is destroyed.”
From its habit of feeding upon the tender maize in autumn, it is some-
times somewhat injurious to the farmer, and for this cause many are
also killed. It is also more or less hunted as a game-bird, It is well
known that the parokeet formerly inhabited large portions of the United
States where it is now never seen, and the cause of its disappearance
has been deemed a mystery. Such facts as these, however, seem to
render clear what its ultimate fate must be in the United States, — ex-
termination.

I could learn nothing from the inhabitants in regard to the time,
manner, or place of breeding of this species, even old residents pro-
fessing total ignorance in regard to these points.

The following table of measurements of specimens of this species serves
to indicate its average size and proportions in Florida. In mature speci-
mens the sexual difference in color and size is very slight. Neither sex
acquires its adult colors before the second or third year.

The average size of the nineteen specimens (six males and thirteen
females) cited below is as follows: Length, 13.10; alar extent, 21.76;
wing, 7.50.

The extremes are as follows: —

Length, 12.50 and 13.60 (both specimens feinales) ; alar extent, 21.10
(female) and 22.50 (male); wing 7.00 and 7.85. These spc{:irlllmns seem
to indicate a tolerable constancy in general size and proportions.

Measurements of Florida Specimens of CONURUS CAROLINENSIS.

s | E

M5 % Sex.|  Locality. Date. | Collector. |Length.| pART | Wing. | Tail.
62056 | o Welaka Feb. 8,69 | J. A. Allen 13.25 2200 70 6.05
5208 g o Feb. 8,60 i 1255 | 224 785 | 675
5207 | © E Feb. 8 69 .5 1200 | 2150 | 745 | 6.10
6225 | ¥ Volusia Feb. 12, '69 R 1300 | 2175 | 7.00 | 580
0225 | @ 1 Feb. 12, '69 " 13 00 21.60 | T35 5.80
5227 i p Feh. 12, "6 % 13.00 2175 T80 £.00
5228 | 9 . Feb. 12, 69 e 1300 | 2150 | 750 | 6.00
529¢ | 7 | Enterprise | Feb 25 69 i 1325 | 2150 | 740 —
5295 | & Feb. 25, 69 e 1300 | 2245 | 5.60 | 6.00
028 | ¢ i Feh. 25, "69 o 13.60 2200 704 6.60
5297 | & | £ Feb. 25, '60 £t 1345 2200 Wi | =
——— o Hawkinsville | Mar. 13, "69 b 13.25 22.50 (T | -
—— [ i | Mar. 13, 69 fl 1215 | 2125 | 760 | —
— | 7 ! | Mar 13, 69 i 1250 | 2135 | 5.9 -
== g | Orange Bluffs | Mar. 24, '69 oL 12.85 2175 740 -
—_ i Mar. 24, 69 e 1360 | 2230 | 7.7 -
il | L Mar. 24, "69 i i 1305 | 21.10 7.50 =
_— g " Mar. 24, "6 e | 13.25 2130 750 =

==t “ Mar 21, *G9 i | 1325 | 2150 | 7.55 =
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VULTURIDAZ.

79.* Cathartes aura lliger. Turkey VULTURE.

Vultur brasiliensis Brissox, Orn., I, 468, 1760.

Vultur aura Lixsg, Syst. Nat., L. 122, 1767, — VieiLror, Ois. Am. Sept., I, 25,
pl. 2 bis, 1807. — Wirsox, Am. Orn., IX, pl. Ixiv, fig. 1, 1814,

Cathartes anra ILLIGER, Prodromus, 283, 1811, — Boxararte, Ann. N. Y.
Lyec. Nat. Hist., II, 23, 1828. — Aupburpox, Orn. Biog., II, 296, pl. clii, 1835.
— Boxararte, Geog. and Comp. List, 1, 1838. — D'Orpicxy, Voy. dans
I"Amer. Merid., 1V, iii, 38, 1844. — Cassin, Proe. Phil. Acad. Nat. Sei.,
1849, 159. — BoxararTE, Consp. Gen. Av., I, 9, 1850.

Vudtur jota Movrixa, Saggio sul stor. nat. del Chile, 1782,

Cathartes ruficollis Seix, Av. Spee. Novae, 2, 1824,

Vultur jota MorLixna, Sagg. sul stor. nat. del Chile, 235, 1782. — GuMELIN, Syst.

Nat., 1, 347, 1788.

Cuthartes jota Boxararte, Consp. Gen. Av,, I, 9, 1850. — Cassix, U. 8. Nav.
Astr. Exp., 11, 172, 1855.

Cathartes septentriona/is Pr. MaximiLrax, Reise in das Nord-Amer,, I, 162, 1839.

? Cathartes Burrvovianns Cassin, Proc. PPhil. Acad. Nat. Sciences, 1843, 212.
— 7 Cassiy, Baird’s Birds of N. Am., G, 1858.

Abundant. Collect in large companies about the dead alligators so
numerous in the St. John’s River.

Both this species and the following ( Carthartes atratus) paid us fre-
quent visits at our camps at Enterprise and Hawkinsville, and whenever
we left them they did not fail to gather up and devour the carcasses of
the birds and mammals thrown away by us after skinning. We found
them, in fact, rather troublesome neighbors, since on more than one
ocecasion they proceeded, in our absence, to investizate the character of
the specimens we had left in the sun to dry, and in a manner so unsat-
isfactory to ourselves that one of the party was frequently obliged to
stay in camp to protect them while the others were away collecting.

Both this and the following species were represented as breeding
late in the season, and as frequenting the palmetto swamps as well
as some of the islands above Enterprise for this purpose.

The synonymy here given of the present and following species indicates
cleariy the confusion which several continental European authors have in-
troduced through their deseriptions of these species, to which attention has
been previously called by Mr. Cassin.* While a Fultur (or Catharles) aura
has been deseribed by most authors who have written of the two species
in question, the name aura has been applied sometimes to the one and

® Proc. Phil. Acad. Nat Sci., 1849, 150.
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sometimes to the other, but when given to the true aura of Linné, Vieillot,
and Wilson, the atratus of Bartram and Wilson has been cited as a syno-
nyme, and the true afratus deseribed under a new name. The name jota
has likewize been repeatedly applied to both species by diflerent authors,
and in some cases even by the same author, as has been also the name
brasiliensis. The description given by Linné in the twelfth edition of his
Systema Naturae, under V. aura, clearly refers to the V. aura of Wilson, of
which the 1. jota of Molina and Gmelin are synonymes ; although some of
Linné’s synonymes may refer to the C. atratus of modern writers. Bona-
parte, however, in both his Synopsis of the Birds of the United States and
in his Geographical and Comparative List, strangely applied the name jota
to the atratus of Wilson, in which he was for a time followed by other
writers. By those who have regarded the South American representatives
of €', aura as distinct from its North American ones, the name jofa has
latterly been applied to the supposed distinct South American representa-
tive of the supposed true or northern C. aura.

The distinctions between the so-called C. jota and C. aura scem, judg-
ing from the published accounts, to be by no means clear. Mr. Cassin, in
his report on the birds of Licutenant Gilliss's Expedition, says the C. jota
“is apparently, or so far as can be ascertained from prepared specimens,
a more slender bird, and longer in all its measurements. The last character
is particularly applicable to its wings.” * In his Illustrations of the birds
of California and Texas, published the following year, he reverses this
statement, and says: * The South American species [ C. jota] is the smaller,”
and *is the more slender in all its members”; and adds: “ All the spe-
cimens that we have seen have been of a more uniform clear black color.”
IHaving myself examined numerous specimens, both in Brazil and in Florida,
I find the difference in the average exceedingly slight, and nearly as stated
by Mr. Cassin in his later work ; that is, the Brazilian are slightly smaller,
and have the plumage appreciably darker.

Bonaparte, in his Conspectus, gives the jota of Molina as being simply
smaller and with a shorter tail than awra of Linné, The differences are in-
deed very slight; they are, morcover, strictly in accordance with the well-
known general laws of variation between specimens of the same species from
northern and southern localities, and by no means indicate a diversity of
species,  Because formerly not known to oceur in some of the West India
Islands, it was at one time supposed by some that the habitats of the two
supposed species did not meet, or that there was a region in Central and
Northern South America where neither existed. As I have elsewhere
stated,} this is a mistake, both this species and the C. atratus ranging from

* U. S Naval Astronomical Expedition, Vol. II, p. 173, 1855.

t Memoirs Bost. Soc. Nat. Hist., Vol. I, p. 500, 1568
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the middle and northern portions of the United States nearly to the south-
ern extremity of South America ; the C. qura also extending as much be-
yvond the southern limit of the €. atrafus in South America as it does to
the north of it in North America.

The Cathartes Burrovianus of Cassin, deseribed in 1843, from a single spe-
cimen from Mexico, is referred by Bonaparte, in his Conspectus, to C. jota,
or to what I regard as the typical form of C. auwra, and evidently with good
reason. It differs from C. aura only in being smaller. I am thercfore
disposed to regard it as based on an unusually small specimen of that spe-
cies,  Though Dr. Gambel supposed he had seen it with the other species
in Lower California, but two specimens seem to have been known to Mr,
Cassin, one of which was from an unknown locality.

Measurements of Ilorida Specimens of CARTHARTES AURA.

_I-_‘ . . | 7 ‘ _-_‘“_I I“__-"-!-__:.';"-:__:_“ & | L

M.C.Z.. Coll. | » L | % | EE & =

No. | No. |& | Locality. Date. | Collector. | : | £3 = | 2

el | = | =

643 | —— | 7 | Jacksonville | Jan. 25,760 | J. A, Allen | 27.50 | §2.50 | 2250 | 11.10
6180 I — | 4| Iibernia | Feb. 1,769 | L | 27.50 | 72.00 | 2200 | 11.75
GI87 | — | A o [ o - 20100 | 12.00
10746 | 2541 | ¢ | Dummitt’s. | Mar. 11,769 'C.J. Maynard 2650 | 63.00 | 2100 | 11.00
== M603 | | 4 | Mar. 11,69 | b { GROD | 20000 | 10.50
—_— 33 ¢ £5 Mar. 10° 9 | - 2750 | 7200 | 2155 | 11.35

80.* Cathartes atratus Swainson. Drack VULTURE.

? Vidtur brasiliensis aut mexicanus Ray, Synop. Meth. Avium, 10, 1713,

Fultur atratus Bartram, Travels, 289, 1791,

Catlhartes atvatus Swaixsox, Faun. Bor. Am,, 11,6, 1831. — Avpunox, Synop-
sis, 3, 1839, — Boxararte, Consp. Gen. Av,, I, 9, 1850. — Cassix, Illust.
Birds Cal., Texas, cie., 58, 1854, — Cassix, Gilliss's U. 8. Nav. Astr. Exp,,
1T, 173, 1853.

Vultur jota Wirsox, Am. Orn., IX, 104, pl. lxxv, fig. 2, 1814. (Not of Molina;
not of Gmelin,)

Cathartes jota Boxararte, Ann. N. Y, Lye. Nat. Hist., IT. — Avpunox, Orn.
Biog., 11, 83, 1835. —Boxararte, Geog. and Comp. List, I, 1838.

Vultur wrubu VieiLror, Ois. Am. Sept., I, 53, pl. ii, 1807,

CiMiartes urubu Lessox, Voy. autour du Monde, 614, — D’Orn16xy, Voy. dans
I'"Amer. Merid., 1844,

Cathartes awra Seix, Av, Spee. Nove, 2, 1824,

Cathartes brasiliensis Boxar., Consp. Gen. Av., 1,9, 1850.

Abundant.  On the whole, probably about as numerous as the pre-
ceding, but the two species oceur in different proportions at different
localities, and at different times at the same locality. None were seen
about Jacksonville during the two weeks I spent there in January, and
none were met with for some distance up the river. Above Lake
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George it was generally common, and sometimes outnumbered the
other species, as it did often at Hawkinsville during my stay there.
The younger birds appear to be generally not o highly colored as the
fully mature, nor to have the naked skin of the head and neck so rugose
and corrunculated as the older. The differences in these respects are
very considerable between individuals of the same flock.

A comparison of Florida specimens with Brazilian ones shows that the
latter ave slightly smaller than the former; in color or other general fea-
tures they do not appear to differ.  Most writers have regarded the South
American as identical with the North American, but Mr. Cassin* appar-
ently on the authority of Bonaparte,f says the South American bird * is
the Fultur brasiliensis Ray,” and that * it is considerably smaller, and other-
wise quite distinet.”  But he only refers definitely to the difference in size.
The year preceding the publication of these remarks, however, he gives
C. atratus as inhabiting Chili.f In speaking of the Chili specimen, he
gays: ““ A single specimen in mature plumage and excellent condition is
exactly identical in size apd other characters with the common species
[C. atratus] of the southern parts of North America.” He adds: «It is
the only specimen presenting this similarity that we have ever seen from
South America, and is larger and in other respects different from the allied
Cathartes brasiliensis, which is an inhabitant also of that division of this
continent.” . afrafus, he says, is ** not abundant in Chili, though repre-
sented to be occasionally met with in the interior ™5 these larger individuals
referred to being doubtless the birds that inhabit the more elevated dis-
tricts,  Whatever Mr. Cassin’s Cathartes brasiliensis may prove to be, it
remains unquestionable that the €, atrafus is a general inhabitant of South
America, and that Bonaparte’s brasiliensis is merely the southern type of
this species. The exact parallelism of its ranee on the two continents as
compared with that of (", aura has already been alluded to.

The Pamxtep or Sacrep Vevrrure (% Vultur sacra™), § an apoeryphal
species deseribed by Bartram || as inhabiting Florida, demands in this con-
nection a passing netice,  Though not identified by any succeeding author
(by some, however, it has been referred to the king vulture, Sarcorkam-

* Ilust. Birds of Cal. and Texas, p. 58, 1856.

t Conspectus Generum Avium, Tom I p 8, 1830

§ U. S Naval Astronomical Expedition, Vol. IT, p. 173, 1855.

& Travels in Florida, ete., p. 150, 1790,

II| Veltur snera BartraM, Travels, pp. 150, 289, 1791. — ViEILLOT. — NuTTALL, Man.
Ormn. T, 43.

Sarcorhamphus sacer Cassix, llust. Birds of Cal. and Texas, 59, 1856.
See also Boxararte, Conspectus Gen. Av., I, 9.
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phus papa), Bartram’s account of it leads one to infer thathe found it quite
abundant. His description of it is given with satisfactory detail. He says
it is * near the size of the turkey-buzzard, but his wings are much shorter,
and consequently he falls greatly below that admirable bird in sail. I
ghall call this bird the painted vultire. The bill is long and straight al-
most to the point, where it is hooked, or bent suddenly down, and sharp ;
the head and neck bare of feathers nearly down to the stomach, where the
for*hers begin to cover the skin, and soon become long and of a soft text-
ure, forming a ruff’ or tippet, in which the bird, by contracting his neck,
can hide that as well as his head 5 the bare skin on the neck appears loose
and wrinkled, which is of a deep bright yellow color, intermixed with coral
red ; the hinder part of the neck is nearly covered with short, stiff’ hair;
and the skin of this part of the neck is of a dun-purple color, gradually be-
coming red as it approaches the yellow of the sides and fore part. The
crown of the head is red; there are lobed lappets of a reddish orange
color, which lay on the base of the upper mandible. But what is singular,
a large portion of the stomach hangs down on the breast of the bird, in
the likeness of a sack or half wallet, and seems to be a duplicature of the
craw, which is naked and of a reddish flesh color; this is partly concealed
by the feathers of the breast, unless when it is loaded with food (which is
commonly, I believe, roasted reptiles), and then it appears prominent.
The plumage of the bird is generally white or cream color, except the
quill feathers of the wings, and two or three rows of the coverts, which are
of a beautiful dark brown ; the tail, which is large and white, 1s tipped
with this dark brown or black ; the legs and feet of a clear white ; the eye
is encircled with a gold-colored iris; the pupil black.

“ The Creeks or Muscogulgees,” he continues, ¢ construet their royal
standard of the tail feathers of this bird, which is called by a name signi-
fying the eagle’s tail; this they carry with them when they go to battle,
but then it is painted with a zone of red within the brown tips, and in
pﬂnuﬁnhhrnvgnthuiunsitisnﬁﬁphq1nlluﬂv,thnuh and white ; this standard
is hield most sacred by them on all oceasions, and is constructed and orna-
mented with great ingenuity. These birds seldom appear but when the
deserts are set on fire (which happens almost every day throughout the
year in some part or other, by the Indians, for the purpose of rousing up
game, as also by the lightning), when they are seen at a distance soaring
on the wing, gathering from every quarter, and gradually approaching the
burnt plains, when they alight upon the ground yet smoking with hot em-
bers; they gather up the roasted serpents, frogs, and lizards, filling their
sacks with them. At this time a person may shoot them with pluasure.
they not being will'ng to quit the feast, and indeed seem to brave all

danger.”
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Mr. Cassin * refers the species described as above by DBartram to the
genus Sarcorkamplus (S. sacer Cassin = Vultur sacra Bartram), believing
it to be a valid species, and remarks that its identification ** may be consid-
ered asone of the most important services to be performed in North Ameri-
can ornithology.” It is related, Mr. Cassin continues, *to the king vulture
(S. papa), but that species has a black tail, and in case of mistake or mis-
print in Bartram’s description, it may be presumed, at any rate, to relate
to an oceurrence of that species within the United States.t There is no
more interesting nor more singular problem in North American ornithol-
ogy.” Two years later, in Baird's Birds of North America, Mr. Cassin
again refers to the subject, and says that “ recent information renders it
probable that this [ Vultur sacra Bartram], or a species different from the
vultures just described [ Cathartes aura, C. afratus, C. Burrovianus], is
found about Lake Okechobee in Southern Florida, where it is called king
buzzard. The verification of this statement by actual specimens would
be one of the most important discoveries yet to be made in North Ameri-
can ornithology.”

Although the deseription of Bartram’s “Vultur sacra™ accords more
nearly with the Sarcoramphus papa than with any other known species, I
cannot avoid the conclusion that it is in the main a purely mythical species,
notwithstanding the high reputation for veracity generally accorded to Mr.
Bartram. I mainly so regard it for the rcason that Florida has of late
been too often traversed by naturalists, and especially all the parts visited by
Bartram, for a bird of so striking an appearance, and so numerous as Bar-
tram represented his V. sacra to be, to remain undiscovered if such a
species exists there. While it nearly accords with the S. papa in size
and general color, it is most radically different from this species, in the
color of *the tail, and in having a * large portion of the stomach hanging
down on the breast, in the likeness of a sack or half-wallet.” Inthe latter
feature it is structurally widely different from any known American bird.
It is mentioned as though it was an abundant species on, at least, the
upper portion of the St. John’s River, inasmuch as he speaks of large
flights of them.  As to the feathers of its tail being used by the Creek In-
dians for a royal standard, and to which feathers they give a ** name signi-
fying an eagle’s tail,” it seerps to me more probable that they were really
feathers of the white-headed eagle (Haliaétus leucocephalus), since it is
well known that the tail feathers of that bird are very generally used
for this and similar purposes by the Indian tribes of this continent.
whercas the tail feathers of so foul a bird as the vulture must in all
* Illustr. of Birds of Cuba and Texas, p. 59.

t The S papa, a Central and South American species, appears to have not yet been
sean north of Mexico.
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probability be too ill scented to suit even the unfastidious taste of an In-
dian. As to Mr. Cassin’s supposition that the word white in the desecrip-
tion of the tail should perhaps read Wack, the context wholly forbids its
probability. If thus changed the passage referred to would read,  the
tail which is rather large and black, is tipped with this dark brown or black !
which makes simply an absurdity. Besides this, the tail is again men-
tioned in the following paragraph as beinz painted by the Indians, when
used in their war standards, ete., “ with a zone of red within the brown
tips,” and afterwards as being ¢ displayed new, clean, and white.” As to
the information referred to by Mr. Cassin as having been received by him
respecting a * king buzzard 7 existing in Southern Florida, it may be re-
marked that this is the name by which the caracara eagle (Polylorus tharus
Cassin) is commonly known in Florida, and which is undoubtedly the bird
of which, under the name of “king buzzard,” Mr. Cassin had heard.

On the whole, it seems evident that Bartram’s account of the Vultur
sacra is a confused mixture either of pure fiction and truth, with the former
largely in preponderance, or of the characters of severgl different species.
The description would seem to have been mainly drawn from an example
of Sarcoramphus papa that he may have somewhere met with, but with
which he combined certain features of this or other species which he had
only observed at a distance, and that he thus misjudged their exact char-
acter (as in respect to the strange external food-pouch) or else added them
solely sn popular, fabulous rumors. The flights of these birds, which
Le observed assembling over recently burned districts, I think must refer
to the Polyborus tharus, which is well known to have this habit, while the
tail feathers he speaks of as used by the Indians in their councils were
more probably either those of the Haliadtus leucocephalus or Polylorus
tharus than of any species of vulture, since a white-tailed Ametican vul-
ture, I believe, is a bird thus far unknown, If the “V. sacra,” then, is to
be regarded as anything else than a myth, it should in all probability be
identified with the S. papa, as already stated, and as was done by Bona-
parte in his Conspectus.

FALCONIDA.

51t Falco peregrinus Linné Duck Hawk.

Faleo peregrinus GmeLiy, Syst. Nat. T, 272, 1788, — WiLsow, Am. Orn,, IX,
120, 1814. — Boxaranrte, Journ. Phil. Acad. Nat. Sci., 1st Ser., I, 342,
1824, — Avounon, Orn. Biog., I, 85, 1832; V, 365, pl. xvi. — NuTTaLL,
Man. Orn., I, 53, 1832,

Faleo anatum Boxararte, Geog. and Comp. List, I, 1838. — Cassix, Illust.
Birds Cal. and Texas, 86, 1853, — Cassin, Baird’s Birds of N. Am., 7, 1858.
— ALLEY, Proc. Essex Inst., IV, 153, 1865.
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Falco nigriceps Cassiw, Illust. Birds of Cal., 87, 1853. — Cassix, Baird’s Birds
of N. Am., 1858.

“One instance, St. Augustine, February, 1868.” Boardman. Mr.
Maynard found it rather common near Dummitt’s, where he observed
its peculiar manner of capturing the ducks. Also well known to occur
in winter in Cuba and other of the West India Islands.

In 1838, Bonaparte, in his “ Geographical and Comparative List,” gave
to the American peregrine or duck hawk the name Falco anatum. Pre-
vious to this time all writers had considered it, and it seems to me justly, as
identical with the European peregrine, or I, peregrinus,— an opinion still
held by many eminent ornithologists. Until about this date the peregrine
fuleon was believed to have a nearly cosmopolitan distribution, but since
then the Australian and other supposed species have been separated from
it on grounds that it now seems should be reconsidered. Among these
supposed species is the Faleo nigriceps of Cassin, first deseribed in 1838,
from specimens received from California and Chili. These first specimens
were smaller, with the rufous color of the under parts in the young of a
stronger tint than in the so-called F. anatum, they more resembling the
African, Australian, and especially the Indian type of I. peregrinus. Speci-
mens since obtained from farther north, however, fully equal those from
Eastern North America, and the slight differences found to really exist
between them seem to be by no means ot specifie value.

Formerly a difference in breeding habits was supposed to obtain be-
tween the American and European peregrines, the American peregrine
being for a long time believed to breed in trees, whilst the European was
well known to nest on cliffs. Recently, however, the American bird has
been repeatedly found nesting in similar situations, but never yet in trees.*

g2.t Falco columbarius Linne. Piceox Hawr.

Falco columbarius WiLsox and subsequent American writers generally.

Falco wsalon Swaixson, Faan. Bor. Am., 11, 35, pl. xxv, 1831. — NUTTALL,
Man. Orn., 1, 60, 1832.

Falco temerarius Auvpusox, Orn. Biog., I, 381, pl. 1xxv, 1832,

“ Frequent.” Boardman.

* For an account of the breeding habits and nesting-places of the American bird in
the Atlantic States, see the author’s papers in Proc. Essex Inst., Vol. IV, pp. 152 - 161,
and American Naturalist, Vol. III, p. 514. The past summer (1870) its egzs have been
received by Mr. C. W. Bennett from Vermont. Prof. 5. S. Haldeman was not only the
first naturalist who made known the fact of its breeding on cliffs, but of its breeding in
the United States. See Proc. Phil. Acad. Nat. Sci., Vol. 1, p. 54, July, 1841.
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Many of the earlier ornithological writers regarded, as is well known, a
considerable proportion of the rapacious birds of North America as iden-
tical with species inhabiting the Old World. More accurate comparisons
of specimens from the two continents, however, eventually revealed ap-
preciable differences between them, and one after another of those of the
American continent were regarded as specifically distinet from their Old
World relatives; and now there is not one of the diurnal species that has
not been separated by one author or another.  The owls of the two conti-
nents, with two exceptions, have also been similarly separated. While in
many of these cases there are appreciable differences that seem more or
less constant, in the majority of instances there appears to be no just cause
for the separation. Especially is this the case in respect to Falco peregri-
nus (as already observed), Falco candicans, Archibuteo lagopus, Aquila
chrysaitos, Pandion halinétus, Otus vulyaris, Brachyotus palustris, Nyctale
Tengmalmi, and Striz flammea, in all of which species the American birds
have been specifically separated from the. European. Duteo borealis,
Astur atricapillus, and Faleo columbarius present stages of plumage that
are scarcely distinguishable from certain stages of respectively Falco
eesalon, Buteo vulgaris, and Astur palwmbarius, and it is hence not strange
that each of these European species have been deseribed by many
good authorities as occurring in the northern parts of North America.
Certain styles of plumage presented by Falco columbarius, especially
at northwestern localities, so strongly resemble common phases of F.
asalon, that one is readily puzzled to know whether to recognize the
latter as also inhabiting North America, or whether, since these types
imperceptibly grade into the so-called typical F. columbarius, all should
not be recarded as forming a single species, since they differ essentially
only in coloration, and never very widely. The specimens of I'. wsalon
before me (all immature) mainly differ from average specimens of F. colum-
barius of corresponding age in being less ferrugineous, the style of color-

ing being the same in both.

83.* Falco sparverius Linné. Srarrow Hawk.
Falco sparverius Lix~E, Syst. Nat., 128, 1766 ; and of subscquent writers gen-
erally.
Falco dominicensis GMeELIN, Syst. Nat., I, 285, 1788,
Faleo gracilis Bwaixsox, Lardner’s Cab. Cye,, 281, 1838.
Fualeo cinnamominus Swarxsox, Ibid., 281.
Falco isabellinns Swarssox, Ibid., 281.
Falco sparveroides Vicors, Zool. Journ., 111, 436, 1827.

Abundant. DBreeds in March. As has been previously pointed out,
though not observed by all writers, the sexes differ greatly in color, the
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adult females being banded transversely above, much as the young
birds are.

Florida specimens are considerably smaller than New England ones, the
former being intermediate in size between the latter and the West Indian
and South American representatives of this species, which have been re-
garded as distinct species, and to which various names have been applied
by different writers. Audubon observes that he found this species in the
Southern States, and more especially in Florida, so much smaller than the
northern birds that he was at first inclined to consider them specifically
distinet, but finally felt sure they were the same. The colors, as usual
in other species, are generally brighter in the more southern exam-
ples. Wide variations in the color of the plumage in this species have
been long recognized, but, as Mr. Cassin has remarked, “ they do not ap-
pear to be constant, nor peculiar to any locality.” *

g4 * Accipiter fusecus Bonaparte. Suarp-sHINNED Hawk,
Falco fuscus GmeLIN, Syst. Nat., I, 280, 1788.
Aeccipiter fuscus BoNxAPARTE, Geog. and Comp. List, 5, 1838.
Astur fuscus Avpunox, Syn., 18, 1839
Falco dubins GMELIN, Syst. Nat., I, 281, 1788,
Faleo veloxr Wirsox, Am. Orn., V, 116, 1812,
Falco pennsyleanicus Wirsox, Ibid., VI, 13, 1812.
Accipiter striatus VieiLrot, Ois. Am. Sept., I, 42, 1807.
.::'1ﬂ(‘l‘-'i'.lﬂerﬁ'm_{mlfm'dres Vicors, Zool. Journ., 111, 434, 1827,
Aceyter pennsylvanicus Ricu, & Swaix., Faun. Bor. Am., 11, 44, 1831,
Nisus Malfini Lessox, Traité d’Ornithol,, 1, 58, 1831. '
Common. I was unable, however, to obtain specimens.

In this species, as in the hawks generally, but more especially in the
group to which the present species belongs, there are wide variations in
color and size, not only with age and sex, but independently of either.
One of the most interesting features in the specimens before me, in respect
to these variations, is the much brighter color of the several western and
southwestern examples in the collection of the Museum, as compared with
New England ones. In one from Cheltenham, Missouri, the color of the
lower parts is nearly uniformly red ; the transverse dark lines, which in
adult eastern specimens usually occupy half the exposed surface of the
feathers, and often more, being in this specimen almost obsolete. The
tibial feathers are especially bright, while the tints are livelier throughout
the plumage. Other specimens from Fort Steilacoom, received from the
Smithsonian Institution, present nearly the same appearance. Although
the western representatives of the present species yet await some enter-

® Tllust. Birds of California and Texas, etc., p. 93
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prising divisionist to give them a distinctive name, they are interesting
as indicating a rufous western race, corresponding with the Aecipiter
mexicanus form of the A. Cooperi, the Falco nigripes form of the F pere-
grinus, the Adrchibuteo ferrugineus form of the A. lagopus, and the west-
ern rufous forms of Buteo borealis and Circus hudsonius.*

Although the Accipiter fuscus has always been regarded as closely re-
lated to the Aceipiter nisus of the Old World, they have, with one or two
exceptions,t been regarded by all authors as specifically distinet. The
only distinctive difference between them, however, has been properly re-
garded as a slight difference in color, which difference is merely one of
tint, the style of coloration being precisely the same in both. In the
Museum of Comparative Zoology are several specimens of . nisus from
Germany and Switzerland, which represent both the adult and the young.
The brown transverse markings on the lower plumage of the mature A.
nisus are rather darker and broader than in most New England specimens
of A. fuseus ; but they still more elosely resemble average New England
specimens than the latter do any specimens of A. fuscus 1 have seen from
the western parts of the United States, The western form of A. fuscus,
as already stated, is brighter colored or more rufous than the ecastern,
while the eastern differs similarly from the European,the latter being
much duller colored than the eastern form of A. fuseus. 5o closely, how-
ever, does one of the immature examples of 1. nisus resemble several of
the immature New England specimens of A. fuscus, that, if their origin
was unknown, few ornithologists would probably consider them as other-
wise than specifically identical ; especially if' placed in a large series com-
posed of both eastern and western specimens of the /. fuseus.  As I have
previously remarked, the transverse markings on the lower plumage in the
adult stage are broader and more regular and distinet in A. nisus than in
A. fuscus. This, it may be added, is also the only diflerence observable be-
tween A, palumbarius and A. alricapillus.  Such a coincidence of parallel
differences between Accipiter nisus and Accipiter jfuscus, and between

Astur palumbarius and A. atricapillus, is a point of much interest to any

* For further remarks concerning the rufous western races of several of these species
see the following pages.

f Prince Max zu Wied, in his * Beitrage zur Naturgeschichte von Brasilien,” referred
a hawk, probably of this species, of which he obtained a single immature male in East-
ern DBrazil, to the Falco nisws Linn.  Respecting this species he observes: * Der Vogel
dieser Beschreibung scheint von dem europiischen Sperber nicht abzuweichen. . . . .
Dieser Sperber ist mir selbst in Braslien nicht vorgekommen, allein Freireifs hat mir
ein Exemplar davon mitgetheilt, welches in der Gegend von Camamau, sudlich von Bahia,
geschossen wurde. So viel ich von diesem einzigen Individuo urtheilan kann, so scheint
es 1dentisch mit demn enropiichen Nisus zu seyn; denn sowohl semne YVerhaltnisse als sein
Gefieder stimmen vollkommen uberein.”  Veol. 111, pp. 112, 114,
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one interested in geographical color varfations in animals; the more so,
perhaps, from the two latter species being so intimately related as to have
been at one time cenerally regarded as identical.  Yet so far as can be
judged from a limited number of specimens, Astwr palumbarius differs
more from A. atricapllus than Adeccipiter nisus does from Acelpiter fuscus,

which latter species have never been considered as identical *

85.%# Accipiter Cooperi Cussin. Coorer’s Hawk.
Fuleo Cooperi Boxarp., Am. Orn,, 11, 1, 1828,
Faleo Stanleyi Aupupox, Orn. Biog., 1, 186, 1831 (young).
Astur Coaperi Boxar., Geog. and Comp. List, 5, 1838.
Acecipiter Coopert Cassix, llust. Birds of Cal., ete., 96, 1854,
Accipiter mericanus Swaix., Faun, Bor. Am., 11, 45, 1831. — Cassix, Baird's
Birds N. Am., 17, 1858,
Accipiter Gundlachi Lawg., Ann. N. Y. Lye. Nat. Hist.,, VII, 252, 1860.

Common.

Mr. Cassin has very properly indicated the variations in size and color
commonly seen in this species in the following remarks: “ Rather a dithi-
cult species to the ornithologists, on account of the great variations in its
colors, and in size also. It is, in fact, unusual to find two alike in a dozen
specimens.” 1 Its relationship to Accpiter fuscus is of course well under-
stood, it holding a similar relationship to that species that Picus villosus
does to Picus pubescens, the essential difference between them being mainly
a great diflerence in size. Dut the specifie distinctness of A, mexicanus
from it is not so clear. Deing without authentic specimens of A. mexi-
canus, and having only New England specimens of A. Cooperi, ¥ I cannot
speak confidently respecting the character and aflinities of the former.
According to authors, however, it seems to difler from . Coopert in being
somewhat smaller and more highly colored. It is also more southern in
its distribution. IHence these variations, being in accordance with the
general laws of geographical variation in size and color, do not necessarily

* In this connection [ wish to cite some interesting variations in color presented by
Massachusetts and Maine specimens of Astur atricapillus. Ordinarily this species has
each feather below centred with a longitudinal dark shaft-line, with several transverse
broader but somewhat irregular dark ashy-brown bars on a lighter ground. Some
specimans, however, as one from Maine, have the transverse bars so narrow and
broken that the lower surface presents a nearly uniform, minutely mottled appear-
ance. Another specimen (from Springfield, Mass.) represents the opposite ex-
treme, it having the transverse bars broad, regular, and quite far apart, so that its
resemblance to average specimens of Astur palumbarius is very close. The color in
this specimen is much darker throughout than is usual in this species.

t Hlustrations of Birds of California, ete., p. 93, 1854.

t Since the above was written, specimens have been received at the Museum from
Jalapa, Mexico, from Sn. R. Montes-de-Oca.
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imply a diversity of species: they only accord with what would naturally
be expected to occur if 1. mexicanus and . Coopert were known to con-
stitute but a single species.®

Aecipiter Coopert, as is well known, is not only closely allied in general
structure to Luteo Lineatus, but also in style of eoloration in both the imma-
ture and adult stages. It may be fair, then, to test the value of the dis-
tinctive characters assigned to A. mericanus by what obtaiuns as geographi-
cal variations in size and color in Buteo lineatus  Of this species 1 have
fortunately a large number of specimens, including some from localities
similarly separated to those whence A. Cooperi and A. mexicanus respec-
tively come. In the case of Buteo lineatus there is no reason whatever to
doubt that my specimens from Florida and New England are specilically
identical.  Yet the Florida specimens are very much brichter colored, and
very much smaller 5 the difference in the length of the folded wing between
two males, one of which is from Maine and the other from Florida, being
two and one half inches, with corresponding differences in general measure-
ments. This is relatively much greater than the difference in size between
specimens of the so-called A. Cooperi and A. mericanus.  Similar varia-
tions in color and size to those between A. Cooperi and A. mexicanus also
occur between northeastern and southwestern specimens of A, fuscus, the
latter, as already noted under A. fuscus, being smaller than the former,
and very much brighter colored ; the difference in color between speci-
mens from Maine and the State of Missour1 being greater than is repre-
sented to oceur between A. Cooperi and A. mericanus, and of a parallel
kind. In accordance with the evident inference that may be drawn from
these facts, I provisionally include A, mexicanus among the synonymes of
A. Cooperr. The A. Gundlachi of Cuba differs from the southern A. Conp-
eri in the way southern birds usually differ from the northern ones of the
same species, that is, in being smaller and brighter colored, and in having
the dark transverse bars on the under plumage inereased in breadth at the
expense of the alternating light ones.

86.* Buteo borealis Bonaparte. Rep-tainep Hawk,

Faleo lorealis GmeLIN, Syst. Nat., I, 266, 1788. — WiLsox, Am. Orn., VI,
75, pl. lii, fig. 2, 1812. — Ricu. & Swaix,, Faun. Bor. Am. II, 50, 1831. —
Avpuvrpox, Orn..Biog., I, 265, pl. 11, 1832,

Buteo borealis Boxararte, Geog. and Comp. List, 3, 1838, — Gosse, Birds
of Jamaiea, II, 1847, — Lemeeye, Av. de la Isla de Cuba, 18, 1850, —
Cassix, Syn. N. A, Birds (Illust. Birds Cal. and Texas, ete.), 97, 1854, —
Brewer, N. Am. Oulogy, 21, 1857, — Cassin, Baird's Birds of N. Am.,,
25, 1858. — Bryast, Proc. Bost. Soe. Nat. Hist.,, VI1II, 109, 1861.--
ALLEN, Memoirs Bost. Soe, Nat. Hist., I, 499, 1868,

* Bonaparte indeed long since cited A. mexricanus Swainson as a synonyme of A.

Cooperi.
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Falco leverianus GueLIx, Syst. Nat., T, 266, 1788. — WiLsox, Am. O=n., VI,
78, pl. lii, 1812.

Falco jamaicensis GueL1N, Syst. Nat., T, 266, 1788,

Falco aquilinus Bartray, Travels, 290, 1791.

Falco Harlant Avpupox, Am. Om., I, 441, 1831.

Aceipiter ruficandus YVieiLvor, Ois. Am, Sept., I, 47, 1807.

Bu.'mffrﬂ;gfrrﬂ'r'rmr?us VieirroT, Ibid., 32.

Buteo fulvus VieiLror, Nouv. Dict. Hist. Nat., IV, 472, 1816.

Buteo americanus VieiLvor, Ibid., 477.

Buteo vulgaris Ricu. & SwaiN,, Faun. Bor. Am., 1T, 47, pl. xxvii, 1831. —
Aupupox, Syn., 5, 1839.

Buteo buteoides NurTaLL, Man. Orn.. I, 100, 1832.

Falco buteo Avpunox, Orn. Biog., IV, 108, 1838.

Buteo Swainsoni Boxararte, Geog. and Comp. List, 3, 1838. — Cassiy,
Illust. Birds Cal. Texas, ete., 98, 1854. — Brewer, N. Am. Oilogy, 24,
1857. — CooreRr & Bairp, Orn. Cal., I, 476, 1870.

Buteo Harlani Boxararti, Geog. and Comp. List, 3, 1838, — Cassix, Illust.
Birds Cal., Texas, ete., 101, 1854. — Cassin, Baird's Birds N. Am., 14. —
?BryaxTt, Proc. Bost. Soe. Nat. Hist.,, VIII, 115, 1861. — CooPER &
Bairp, Orn. Cal,, T, 473.

Buteo montanus NurTaLL, Man. Orn. I (24 ed.), 112, 1840. — Cassix, Baird's
Birds N. Am., 26. — Covgs, Proc. Phil. Acad. Nat. Sci., 1866, 43. — CoOPER
& Barrp, Orn. Cal,, I, 469.

Buteo Dairdit Hov., P'roe. Phil. Acad. Nat. Sci., 1853, 451. — Cassiy, Baird’s
Birds N. Am., 21.

Buteo insignatus Cagsin, Birds Cal. and Texas, 102, pl. xxi, 1854. —Cass1y,
Baird's Birds N. Am., 23. — Coorer & Bairp, Orn. Cal,, I, 474.

Buteo calurus Cassin, Proc. Phil. Acad. Nat. Sci., 1855, 281, — Cassiw, Baird's
Birds N. Am., 22. — Cooprer & Bairp, Orn. Cal., I, 471.

Not apparently uncommon, but far less numerous than the next
species.

The Buteonine, or the group of hawks to which the present and the
two following species belong, is well known to embrace species more
variable in color than those of any other section of the Falcoiide, al-
though all the members of this family are more or less remarkable for in-
dividual and other variations of plumage. The present species, however,
admitting for it the wide variation in this rl:-::pw't herein claimed, scarcely
equals the immense range of color variation well known to characterize its
near ally and representative in the Old World, the Buteo vulgaris auet.
(Falco buteo Linné), Six specimens of this species in the Museum from
Switzerland and Germany, received under the name Falco buteo, vary in
color as follows: -‘One is almost entirely black ; another is nearly black
throughout, with obscure narrow transverse bands of ferruginous on the
YOL. IL 21
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erissum and abdomen; another is mainly black, but varied below

bars of pale rufous and blotches of white ; a fourth is also nearly black, ..

very dark brown, but considerably more relieved with white below than
the last; a fifth is mainly white below, with longitudinal stripes of dark
brown, and o nearly resembles a common immature stage of the American

Buteo borealis that if placed together the most diseriminating observer

could not tell which specimen was the European or which the American

one. The sixth is very licht colored throughout, with only a few dusky
longitudinal spots on the breast. This' specimen is also not readily dis-
tinguishable from certain common phases of B. borealis.  Another specimen
of B. vulgaris, in the La Fresnaye collection in the Museum of the Boston

Society of Natural History, is still lighter than this, being nearly uniform

whitish below, and very light colored, almost white above. The latter

specimen and the first-mentioned dark specimen present as great differences
in color as two specimens of one species can well be conceived to exhibit.

The variations presented by the American B. borealis have already been
fully detailed by the late Dr. Henry Bryant, in his * Remarks on the Varia-
tions of the Plumage of Buteo borealis auct., and B. Harlani Aud.”* He
observes that the variation in plumage of the species of Dufeo, common in
the Atlantic States, ¢ are so slight that it is not to be wondered at that

the first specimens from other parts of the country. presenting as they did

such extraordinary variations in color, should have been described as dis-

tinct species. At present, however,” he continues, © the number of speci-
mens known is so large that on careful examination igseems to me necessary
to adopt one of two conclusions, namely, either to increase the number of
species indefinitely, or to reduce them to a much smaller number than are
now supposed to exist. As the European buzzard, Buteo vulgaris, is well
known to present the greatest varicty of color, it seems to me more reason-
able to adopt the last conclusion.”t With the above opinions and
remarks I in the main agree, but do not regard the variations presented by
the Buteo borealis as by any means slight, even in the Atlantic States.

Although instances of such excessive variation as are seen in the Central

and Pacific States are apparently more rare in the Atlantic States, speci-

* Proc, Bost. Soc. Nat. Hist., Vol. VIIL, p. 107, 1861.

1 In respect to the variety of color in the B. vulgaris, Dr. Bryant makes the following
quotation from Nauwmann's Natural History of the Birds of Germany (Vol. I, p. 347):
“In the coloring of the feathers of the bird there prevails a most extraordinary differ-
ence, and one which is not often geen in other birds of prey.  From the darkest uniform
blackish-brown to the purest white, we find all the shades, and also both colors mixed
and spotted, in such various ways that the countless transitions eannot be described;

this difference is independent of age and sex."” Many other European writers, it may
be added, have made similar remarks in respect to its astonishing range of variation in

color.
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mens from Massachusetts now before me vary as follows: Some are nearly
unspotted beneath, others, sparsely spotted, have the spots mainly restrict-
ed to the pectoral region; others, in which the spots are equally few,
have them mainly accumulated on the abdominal region, while still others
have them so numerous as to occupy the greater part of the lower surface,
sometimes covering the abdomen in an almost unbroken broad band.
They likewise vary in the amount of rufous tint in the plumage, in some
it being very slight, while others are as strongly ferruginous as any of the
California specimens (B, montanus) I have yet seen.

The Buteo lorealis was first described by Latham in his * General
Synopsis of Birds,” * in 1781, under the names of “cream-colored buz-
zard” and * American buzzard,” the first name being applied to the
young,t and the last to the adult stage of plumage. Pennant, in his
“ Arctic Zoology,”t also redescribes the immature bird as the * Leverian
faleon,” and to these several descriptions of Latham and Pennant, Gmelin,
in his * Systema Naturwe,” gave respectively the names Falco jamaicensis,
F. borealis, and F. Leverianus. Some twenty years later the Buteo borealis
was redescribed by Vieillot, in his * Histoire des Oiseaux de I'Amerique
Septentrionale,” as Accipiter ruficaudus and Buleo ferrugincicaudus, both
names evidently referring to the mature or nearly mature bird ; and again
ten years later, in the “ Nouveau Dictionnaire d’Histoire Naturelle,” as
Buteo fulvus and B. americanus, Audubon, in 1831, figured and described
a specimen from Louisiana under the name Faleo Harlani. This speci-
men, which was finally sent to the British Muscum, has been regarded by
Mr. G. R. Gray and others as only a very dark-colored example of B.
borealis.§ In the same year Richardson and Swainson reported the Buteo
vulgares, in their “ Fauna DBoreali- Americana,” as an inhabitant of North
America, and of which they figzure an immature male. As already re-
marked, the B. vulgaris, in certain stages of plumage, is not readily distin-
guishable from B. borealis, so that the mistake is a perfectly excusable one.
This form, however, was for some time currently received by most writers
as a species distinet from the B. borealis, ana to which the name B. Swain-
sont was given by Bonaparte. In 1832 Nuttall described a Buteo buteoides,
which, though referred by Bonaparte to B. lineatus, and by Cassin to B.
pennsylvanicus, seems to me to much more nearly acree with B. borealis.
In 1840 the same writer described a B. montanus, which was subsequently

* Vol. I, pp. 49, 50, Nos. 30 and 31

1 Latham observes: * This beautiful specimen was sent to me from Jamaica by an
intelligent friend and a good naturalist, who did not hint the least of its being a variety
of the common buzzard [BDuteo vulgaris auct.], which I should have otherwise sus-
pected.”

{ Vol II, p. 208, No. 101. § Cat. of Birds in British Museum.
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referred by Bonaparte to his B. Swainsoni, but has since been recognized
as a valid species by Cassin and other récent American authors. In
1853 Mr. . R. Hoy described a Buteo Bairdii, and in 1854 Mr. Cassin
added B. insignatus, in 1835 B. calurus and B. oxypterus, and in 1856 B.
Conperi.  In 1861 Dr. Bryant made a revision of the group, then contain-
ing eight or nine species currently recognized by American ornithologists,
and reduced the number of species to two, one of which he called B.
borealis and tlie other B. Harlani; which latter, however, is not the
Harlani of Cassin, and probably not the Harlani of Audubon.

Dr. Bryant, in the above-cited paper, describes in detail the leading
variations presented by our red-tailed hawks, and the character of the
numerous supposed species of this group that had then been recently
described. He having at his command all the specimens of this group con-
tained in the Museums of the Philadelphia Academy and the Smithsonian
Institution, including the original types of Mr. Cassin’s species, as
well as the specimens in his own collection, his opportunities for investi-
gating the subject were unusually favorable. The results of his exam-
ination of this material may be briefly stated in his own words. He says
that after examining this large series of specimens, he found * that of all
those belonging to Harlani, insignatus, Swainsoni, DBairdii, oxypterus,
borealis, montanus, calurus, and perhaps Cooperi,” could be * easily reduced
to two very distinet groups, cach of which is distingunishable by definite
external characters, and in which the variations of plumage, though
apparently so great, if the extremes of the series only are taken into con-
sideration, can, it seems to me, be arranged in a series, in which the
connecting of the different members may be readily traced.  Of these two
groups, or rather species, one, which should be called B. borealis, as the
first described, consists of that species, monlanus, calurus, Harlani, and
probably Cooperi, and is characterized by a very muscular body,* stronger
and longer bill, longer and more powerful tarsi, and a more rounded wing,
the fourth quill generally the longest, the fifth little if any shorter than
the third, anil the first always longer than the cighth. The other species,
to which Harlani ?, insignatus, Swainsoni, Bairdii, and ozxypterus belong, is
distinguishable by a more slender body, shorter and weaker tarsi, and a
more pointed wing, the third quill generally the longest, the fifth consid-
erably shorter than the third, and the first always longer than the eighth.”

* On making the examinations which led to the conelusion above stated,”
he further observes, “ I was struck by the small number of specimens in
which all the feathers were equally developed, and when they were so,
the variation in the proportions of the primaries, and of the wings and

* Stuffed skins evidently afford rather unsatisfactory data for the_determination of
the relative muscularity of the body.
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tail, in specimens of the same variety, was much, greater than T had ex-
pected to find”; a resule which indicates how unreliable such fea-
tures are as specific distinetions, as I have already repeatedly remarked,
and also, of course, the fallacy of the belief so generally held, that they
are really among the most trustworthy.* After detailing some of the in-
stances of variation in this respect in the specimens in que:tion, he makes
the following remarks on variations in other characters: * The variation
in the number and shape of the tarsal scales is considerable, as is usual in
birds of this order. The development of the festoon of the lower edge
of the upper mandible, one of the principal generic characters,t varies par-
ticularly in B. montanus, the series of which is the largest, from a sharp,
almost tooth-like process to an entire absence nf it."

Dr. Bryant described each of the so-called species of the later authors,
and generally several authentic specimens of each, showing the variations
of color they present. B. montanus is the so-called * western red-tail,”
replacing, it is supposed, B. borealis in the western half of the continent,
and differing from it ir. the main only in being more rufous or brighter
colored. Some specimens, however, from California and Oregon are not
appreciably different from others from the Atlantic States, and among
them is one received at the Museum from the Smithsonian Institution
labelled * B. borealis.”  B. calurus differs from these in being much darker
throughout, and especially below. It has, however, according to Dr.
Bryant, two varieties, one of which is much darker than the other. The
B. Harlani of Cassin, Dr. Bryant says, “ resembles very closely the dark
variety of calurus, with the exception of its tail, which resembles mon-
tanus.” Respecting the single known specimen of B. Cooperi, he says
there is nothing in its coloration * that would make the supposition of its
being a variety of montanus improbable.” The tail presents the greatest
dissimilarity and **has very much the appearance it would have in a semi-
adult of this species, if the color were partially washed out.” The tarsus,
though long, he says is not longer than in some specimens of montanus ;
but observes that the scutellation of the tarsus presents certain peculiar-
ities not seen in the others, there being but fwo rows of lateral scales in-
stead of three or four, and two more than the usual number of transverse
scales. § In respect to these supposed species he then observes: « After

* See the remarks on this point in Part 1L

t The italicizinr is my own.

1 On differences of this kind the several supposed species of the B. borealis group
have been arranged in different subgenera !

§ Since writing the above I have learned from Professor Baird that he is inclined to
regard this specimen as “ only an Archibuteo ferrugineus without feathers on the tarsus;
at any rate, hardly a species.” It is hence omitted in Cooper and Baird's “ Orni-
thology of California,” which has just appeared.
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carefully examining the birds deseribed above, T do not see, if Buteo bo-
realis, montanus, and calurus are to be consiflered distinet species, that we
can avoil inereasing the number by separating from monfanus two species,
—one the dark Steilacoom variety, and the other that from Cape St
Lucas (which, by the way, is the most distinet variety that I have seen);
from calurus, one species, the ferruginous variety from Fort Tejon; and
adiding to this group one species based on the adult Harlani of the Acad-
emy [Harlani of Cassin, not of Audubon], making in all seven species
of this group. I have not included in this list the youoe Harlani of the
Academy, which differs as much from the adult as from any other speci-
men of this group; or Coeoperi,” ete. After next deseribing in detail
Buteo Harlant (B. Harlani of Bryant, not B. Harlani of Cassin, nor of
Audubon), and its several varieties, which form the * species™ B. insigna-
tus, Swainsoni, and oxypterus of Cassin and the B. Bairdii of Hoy and
Cassin, with several varieties under each, some of which he clearly shows
are connecting links to others, Dr. Bryant concludes his paper with the
following summary : * Taking color, therefore as a sufficient ground for
specific distinction, we find that we have in the red-tailed group seven
species, and in the other nine, which, with the young Harlani of the
Academy, Cooperi, fuliginosus, albonotatus, lineatus, elegans, and pennsyl-
vanicus, give a total of twenty-three species of this genus which are found
in the United States.”

But Dr. Bryant by no means admits color in this group to be a specific
characteristic, and, as I have already remarked, in reducing the number
of species of the red-tailed hawks to two, he takes general size and the
proportions of the primary quills of the wing as the basis of distinction.
He has accordingly given a table of comparative measurements and pro-
portions of the two species, in which he has arranged, as he says and
doubtless supposed, the larger specimens under B, borealis, and the smaller
under B. Harlani. Size and the proportions of the quills, however, it
seems to me, are equally arbitrary grounds for their separation, as an
examination of his tables and descriptions evidently proves. It hap-
pens that in the first, or B. borealis series, nearly all the specimens
are fully adult, as indicated by the tail being uniformly red, with a subter-
minal black band,—a stage of plumage which characterizes only adult
individuals. In the second, or B. Harlani serics, but one specimen (which
does not appear in the table of measurements), is described that is not
evidently somewhat immature, while the greater part of them are quite
so.* Respecting the so-called Buteo Bairdii, of which numerous speci-

mens have been reported, some from quite eastern localities, Dr. Bryant

* They have at least the tail numerously banded, ag all immature B. borealis do have,
and their general diagnosis is that of immature birds.
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remarks that a single specimen in the Muscum of the Philadelphia Acad-
emy is the only one he had scen * presenting the least appearance of
adult plumage.” In regard to the size of the specimens of the two series,
adopting the length of the folded wing as the basis of comparison, — the
best element in the tables available for comparison, in this respect, — the
smallest and the largest specimens, measuring 370 and 438 millimetres re-
spectively, oceur in the B. borealts series.  The average length of wing in
twenty specimens of 5. borealis is 409 millimetres, and in fourteen * speci-
mens of B, Harlani Bryant, 405. The difference of 4 millimetres is an
amount too trivial to be of account, as the addition of a single specimen to
cither series might reverse the difference.  Hence the impression possessed
by Dr. Bryant of an average difference in size between the two series
was evidently an erroneous one.

There henee remains but a single difference, that in respect to the form
of the wing, or the relative length of the primaries, by which to distinguizh
the two series, which is at best one of doubtful value. My present opinion
is that all the so-called species of these two groups may be safely referred
to the original Buteo borealis, except the B. orypterus, which should be un-
doubtedly referred to the . pennsylvanicus.

g7.* Buteo lineatus Jwdime. ReD-sHOULDERED Hawg.

Faleo lineatus GMELIN, Syst. Nat., I, 268, 1788. — Wirsox, Am. Orn., VI,
86, pl. liii, fiz. 3, 1812. — Avpreox, Orm. Bioz., I, 296, pl. Ivi, 1832,

Buteo liveatus JARDINE, Am. Orn., I, 1832, — Avpupox, Svn., 7, 1839. —
Cassix, Baind’s Birds N. Am., 28, 1858, — VEgrgiLL, Proc. Essex Institute,
111, 141, 1862,

Fuleo hyemalis GMeLIx, Syst. Nat,, I, 274, 1788. — Wirsox, Am. Orn,, IV,
73, 1812. — Nurtacr, Man. Orn, I, 106, 1832, — Avpusow, Orn. Biog.,
Y, pl. Ixxi, 1832 (young).

Buteo Coopert ALLEN, Amer. Nat,, TIT, 518, 1869,

Circus hyemalis Boxap., Journ. Phil. Acad. Nat. Sci., 1st Ser, I1I, 305, 1&

Buteo elegans Cassix; Proce. Phil. Acad. Nat. Sci., 1855, 281. — Cass1x, Baird's
Birds of N. Am 28, 1858.

Very abundant. By far the most numerous species of the family.

Generally smaller and much brighter colored than New England speci-
mens,  The dark line along the shaft of the feathers below, especially on
the throat and breast, is very distinet, in this respect and in the bright

colors greatly resembling the so-called Buteo elegans of Cassin,  B. elegans,

* The B oxypterus, referred to the B. Harlani by Bryant, is very much smaller than
any other specimen in either series, and it seems to me has decided affinities, in its
small size as in other features, with the B. pennsyleanicus, as stated by Mr. Cassin,
and it 1s hence excluded in my computation of the average length of the folded wing.
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however, has been generally considered as the western representative of
B. lineatus, but it differs from the latter only in being brighter colored, or
in having the ferruginous of the under parts more intense. In this it
resembles the western representatives of the 5. borealis, Avchibuteo lago-
pus, Accipiter fuseus, Circus cyaneus, Falco peregrinus, and other species
of this family, the western specimens of which are ordinarily more rufous
than the castern, though in only a part of them have the eastern and
western races as yet been separated as distinct species.

The considerable difference in size between specimens of this species
from New England and Florida has led to the supposition that the former
may be specifically distinct from the latter, or at least that they form well-
marked varieties.* The following measurements, however, show that
specimens occur in Florida, in winter at least, nearly as large as average-
sized New England specimens. DBut these may have been merely
winter visitors, since two of the three specimens taken in February on
the St. John's River are larger than any of the others, all of which were
taken later in the season. Those taken by Dr. Wirdemann at Cape
Florida and Indian Key are also smaller than those from the St. John's
River.

Measurements of Florida Specimens of BUTEO LINEATUS.

| - "

. - ko —

ML‘F- Z:| % | Locality Date. Collector. & Ez = r

L 2 - ‘5 [ =]
6228 | g Volusia Feb. 12,769 | J.A. Allen 2225 41.50 13.00 10
?‘.?-'24 o | o Feb. 12,6 L 2000 | 30.50 1225 T ol
276 | & | Blue 2prings | Feb. 21,763 b 20.00 | 42.00 1500 E.40
6310 | # | Enterprise | Mar. 1,769 A8 1765 | 39.15 12.25 800
L5 R o Mar 1,69 i 1796 | 40.2% 12.30 | T.50
5308 | & | Hawkinsville | Mar. 15, "63 2 18.00 | 40.50 12 85 T8
10744 | Jacksonville | Dec. 31,768 C.J.Maynard | 1920 4150 | 1260 | B.50
10748 | 2 | Ly Jan. 11, 69 o 19.20) 40.05 | 12.60 8 .50
6899 | @ | Cape Florida | Apr. 5,68 G.Wiirdemann| 1555 | 2595 | 11.00 | 6 75
8630t o | Indian Key | Aug. 31,°%7 1N 1750 | 3700 11 20 —
6808 | — " Aug. 1,'%68 w“ 1550 | 3450 | 1050 | 715
BG29t — g Nov. 10,67 i 17.75 40.00 | 1200 =
8631t & | i Aug. 31,°%7 Xy 17.50 4700 ' 1110 —_

88.t Buteo pennsylvanicus Bonaparte. Broap-wiscep Hawk.

Falco pennsylvanicus WiLsox, Am. Orn., VI, 22, 1812,

Buteo pennsylvanicus Boxap., Geog. and Comp. List, 3, 1838, — Avpunon,
Syn., 6, 1839. — Cassin, Illust, Birds Cal., Texas, cte,, 100, 1854, — Cassix,
Baird’s Birds N. Am., 29, 1858,

Falco latissimus WirLsox, Am. Orn., VII, 22,1812, (Later published copies. )t

® See Prof. A. E. Verrill in Proe. Essex Institute, Vol, III, p. 141, 1862,

t Smithson. Inst., No. (Copied from oeein in Baird's Birds of North America,
p. 28.)

{ Concerning the names F. pennsylvanicus and F. latissimus given by Wilson to this
species, see Mr. Cassin’s remarks, Illust. Birds of Cal., Texas, etc., p. 101.
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Falco Wilsoni Boxae., Journ. Phil. Acad. Nat, Sei., IT1, 348, 1824,

S_;mrw'us platypterus VIEILLOT, El‘lc.}'l:. Meth., 111, 1273, 1823.

Buteo oxypterus CassiN, Proc. Phil. Acad. Nat. Sci., 282, 1855. — Cassiv,
Baird’s Birds of N. Am., 31, 1858,

“ Common.” — Beardman. Audubon, however, gives it as rare south
of the Middle States, and it is not mentioned by Dr. Coues in his list
of the birds of South Carolina. There is, however, a specimen in the
Museun of Comparative Zoology labelled as having been taken in
Florida.

As previously observed, it appears to me that the Buteo orypterus of
Cassin, described from a single specimen taken at Fort Filmore, New
Mexico, corresponds more nearly with the young of this species than with
any known stage or form of B. borealis.

89.* Circus cyaneus FBoe. Marsa Hawk.

Falco cyaneus Lixx., Syst. Nat. I, 126, 1766. — Boxar., Am. Om., II, 30. —
Avpunox, Orn. Biog., IV, 396, pl. ccclvi, 1838.

Circus eyaneus Boig, Isis, 1822, 549. — Avpurox, Synop., 19, 1839. — G. R.
Gray, Gen. of Birds, 1, p. 32. — Ipip., Cat. Brit. Birds, 17, 1863.

Falco hudsonins Linx., Syst. Nat., 1, 128, 1766.

Falco uliginosus GmELIN, Syst. Nat., I, 278, 1788.

Circus uliyinosus ViEiLLoT, Ois. Am. Sept., I, 37, 1807.

Falco uliginosus Wirgox, Am. Orn., VI, 67, pl. i, fig. 2, 1812,

Buteo ( Cireus) eyanens 7 var, ? americanus, Ricu. and Swaix., Faun. Bor. Am.,
11, 55, pl. xxix, 1831.

Circus hudsonius VieirLroT, Ois. Am. Sept., I, 36, 1807. — Cassix, Ill. Birds
Cal., Texas, ete., 108, 1854. — BREWER, N. Am. 00l,, 42, 1857, — Cassix,
Baird's Birds N. Am., 38, 1858,

Circus variegatus ViEILLOT, Ois. Am. Sept., 1, 37, 1807.

Strigiceps uliginosus Boxap., Geog. and Comp. List, 5, 1838.

Strigiceps pygarqus Boxarp., Ibid,

Common about the savannas.

The present species has been considered by most writers as identical
with the C. eyancus of the Old World, It was first separated as a dis-
tinct species by Bonaparte in 1838, in his Geographical and Comparative
List.  Mr. Cassin also regarding it as distinet, this opinion has been
generally adopted by recent American ornithologists. They seem to be,
however, quite identical.

The same variation in color between eastern and western specimens is
seen in this species that has been noted in others of this family, the young
western ones especially being much brighter colored than the eastern.
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The great variation in plumage attending differences of age and sex in
this species have given rise to numerous synonymes, of which twenty are
cited by Mr. G. R. Gray in his Catalogue of British Birds.

90.* Pandion haliaétus Cuvier. Fisn Hawx. Osrrev.,

Faleo haliaétus Lixxg, Faun. Suec., 22, 1735. — Wirsox, Am. Orn,, V.13, pl.
xxxvii, 1812. — Bowap., Ann. N. Y. Lye. N, Hist., 11, 26, 1828. — Avpvnox,
Orn. Biog., I, 415, pl. Ixxxi, 1832. — NurraLr, Man. Am. Orn,, I, 78, 1832,

Pandion haliaétus Cuv., Ree. An., 1,316, 1817. — Avpupox, Synopsis, 12, 1839,
— G. R. Gray, Cat. Brit. Birds, 5, 1863. — PerzeLy, Ornithol. Brasiliens,
4, 1868. — HeveLixn, Ornithol. Nordost-Afrika’s, 54, 1869.

Fuleo arundinacens GueLin, Syst. Nat. I, 263, 1788,

Falco carolinensis Gmerix, Ibid.

Pandion carolinensis Boxar., Geog. and Comp. List, 3, 1838. — Cassrx, Tllust.
Birds Cal, Texas, ete., 112, 1854, — BrewERr, N. Am. 00l 53, 1857, —
Cassin, Baird’s Birds N. Am., 44, 1858,

Faleo cayanensis GmeLiy, Syst. Nat. I, 268, 1788,

Aquila piscatriz VieiLror, Ois. Am. Sept., I, 29, 1807.

Pandion flucviatilis Savic., Descr. de I'Egypte, Hist. Nat., I, 96, 1809.

Puandion americanus VieiLror, Gal. des Ois, I, 33, 1828,

Pandion indicus Hopasox, Journ. As, Soc. Bengal, 366, 1837.

Abundant everywhere ; especially so around the lakes of the Upper
St. John’s. Commences nesting in January. At Lake Monroe I
counted six nests from a single point of view. Their nests were also
frequent all along the river. They generally selecting a dead tree in
which to build, and often those situated in cleared fields, their nests
were conspicuous objects, and could usually be seen from a long dis-
tance. Even these harmless birds do not fail to attract the fire of the
numerous sportsmen who visit this region in winter, some of whom
are ignorant enough to believe that when shooting them they are killing
“bald eagles.”

Gmelin, in his “ Systema Naturwe,” described the present species not only
as Falco haliaétus, but he gave to it also the names I'. carolinensis, F. arun-
dinaceus, and F. cayanensis, apparently indicating under them, however,
what he regarded as vareties rather than as distinct species. For many
years, however, the common fish-hawk was generally regarded as having
an almost cosmopolitan distribntion. DBonaparte spoke of it in 1826, in his
Synopsis of the Birds of the United States,* as follows: ¢ Inhabits almost
every part of the globe near waters; much more common in North Amer-

fca than in Europe.” Ten or twelve years later, however, he seems to

* Anpals of the N. Y. Lyceum of Nat. History, Vol. II, p. 26.
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have changed this opinion, since in his Geographical and Comparative
List of the Birds of Europe and the United States (to which paper, by
the way, we are indebted for the separation of eight of the American
species of raptorial birds previously considered identical with the Euro-
pean,* embracing all thus separated up to the present time, except two 1)
he calls the American fish-hawk Pandion carolinensis, and gives its
habitat as * America generally.” Other duthors have since separated
the West Indian and South American as a third, the Asiatic as a fourth,
and the Australian as still another, The numerous specimens in the
Museum show that considerable variation obtains in color, size, and pro-
portions among those recognized by authors as belonging to the I°. caro-
linensis, much greater differences in color — the main ground on which
they have been separated from the European —being presented among
the Florida specimens alone than obtains in the average between Dra-
zilian and New England specimens, or American and European. Gen-
erally the feathers of the breast are each centred with a broad longi-
tudinal spot or stripe of brown, which spots sometimes cover the greater
part of the breast; but they are often simply narrow lines, and are not
unfrequently entirely wanting, Sometimes these spots are uniform dark-
brown, at others suffused or broadly margined with ferruginous, and are
oceasionally altogether of the latter color. In reuniting the American fish-
hawk with the osprey of the Old World, I but adopt the view always held
by a large number of ornithologists, though by all American authors they
Lave for the last fifteen years been commonly considered as distinct.

Measurements of Florida Specimens of PANDION HALIAETUS.

|

M-:E;;IZ-| E Loeality. Date. | OColicctor. | Length ! Eﬂ:;t_ Wing. Tail.
6268 | 4 | BlueSprings | Feb. 21,°60 | J. A. Allen 21.75 £ () 19.50 B.75
5293 | 7 | Enterprize | Feb. 25,°69 | " | .25 65 75 20.25 1004
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91. Haliaétus leucocephalus Savigny. WriTE-HEADED EAGLE.

Falco lencocephalus Gamerix, Syst. Nat., I, 255, 1788. — Wirsox, Am. Orn,,
1V, 89, pl. xxxvi, 1811. — Avpvsox, Om. Biog., I, 58, pl. xxi1, 1832 ; 11,
160; V, 354, pl. exxvl.

® Pandion carolinensis from P. halinétus, Bulmtes (or Archibuteo ns now ealled) Sancti-
Johannis from B. lagopus; Buteo Swainsoni from B. vulgaris; Falco anatum from F. pere-
grinus ; Astur atricapillus from A. palumbarius; Strigiceps (Circus as now called) uli-
ginosus from S pygargus (cyaneus auct.); Otus americanug (or * Wilsonianus ") from 0.
vulgaris; Nyctale Richardsoni from N. Tengmalmi; Striz pratincola from 8. flammea.
t Aguwila chrysaétes, Brachyotus palustris.
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Haliaétus leucocephalus SavicNy. —Bowararte, Geog. and Comp. List, 3,
1838. — Avpugrox, Synop., 10, 1839. — Cassix, Illust. Birds Cal., Texas,
ete., 111, 1854, — Cassin, Baird’s Birds N. Am., 43, 1858

Falco ossifragus WirLsoxn, Am. Orn., VII, 16, pl. lv, 1813.

Aquila ( Haliaétus) leucocephalus Ricu. & Swaix., Faun. Bor. Am., IT, 15, 1832.

Faleo Washington: Avpupox, Orn. Biog., 1, 58, pl. xi, 1831 (plate published
1827).

Falco Washingtomana Avouson, Loudon’s Mag. N, Hist., I, 115, 1828,

Halinétus Washington: Aupusox, Synop., 10, 1839, — Cassix, Baird's Birds
N. Am., 42, 1859,

Common. Breeds in January and later. Very abundant on the
Upper St. John’s, and especially at Lake Monroe. Saw them repeat-
edly dive and catch their own fish, though usually depending upon rob-
bing the fish-hawks for them. The same fact has been reported by
other observers,* although it was formerly supposed they never caught
any fish themselves.

The large specimen of an eagle taken by Audubon in Kentucky, and
firured and described by him as Faleo Washingtoni, seems not to have
been preserved ; it is at least not known to be extant, and appears to have
never been examined by any other naturalist. Audubon states that he
altogether saw not “ more than eight or nine” specimens, t and deemed it
very rare. He does not appear, however, to have really examined but the
one figured. Numerous local observers have reported it as occasional at
different localities, and Mr. Cassin has doubtfully referred specimens to it
taken in New Jersey. Nuttall believed the young were more or less
common near Boston every winter, and considered it as “ probably also
indigenous to northern Europe, but confounded with the ordinary sea
eagle.”t But, as remarked by Mr. Cassin, “ No specimen precisely
corresponding to Mr. Audubon’s bird has been obtained since its dis-
covery, and it has latterly been looked upon by naturalists, especially
in Europe, as an unusually large specimen of the white-headed eagle.” §
The important point of difference between Audubon’s bird and other rep-
resentatives of this genus copsists in the scutellation of the tarsi, whick
are covered in front wish broad transverse scales, instead of with a great
number of small irregular ones, as in other sea eagles, This, Mr. Cassin

* WiLLiay CourEr, Massachusetts Ploughman, August 28, 1870. CuarLEs H. Nav-
AN, on_his own authority and that of Professor 5. 8. Haldeman, ibid., September 24,
1870. Hexry Reeks, Can. Nat., Vol. ¥V, No. 1, p. 43, 1870.

t Loudon's Mag. of Nat. Hist., Vol. I, p. 116, April, 1828.

t Mem. Am. Acad., 1st Ser., Vol. I, p. 82, 1831.

§ Illustrations of Birds of Califorma, Texas, ete., p. 111, 1854.
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has observed, is * a character quite unusual in any rapacious bird,” * though
I do not see that in this respect it differs essentially from Buleo lineatus,
B. pennsylvanicus, or Circus cyaneus, ete. Its other main point of differ-
ence from the I1. leucocephalus is its greater size. Audubon described
his bird as measuring 2 feet 7 inches in length,” “ 10 feet 2 inches” in
extent of wings, and the folded wing “32 inches.” In this series of
measurements there is no diserepancy between the different dimensions
given — the proportions being exactly the same as in f. leucocephalus —
that might lead to the suspicion of a typographical or other accidental er-
ror, as some writers_have suggested there may be in respect to the alar
extent. It is, then, either a valid species or a large individual of H. len-
cocephalus, or a large immature [{. albicilla. Since known specimens of
H. leucocephalus sometimes nearly approach the supposed H. Washing-
toni in size, it seems not unreasonable, on the whole, to regard it as
really a remarkably large example of H. leucocephalus in immature
plumage. Audubon describes his bird as breeding within the United
States, and hence it is hardly probable it could have been the arctic
H. albicilla, which has never, so far as known to me, been observed
go far south at any season of the year. In reference to its fishing habits,
supposed by Audubon to distinetively characterize it, it is now well known
that the 1. leucocephalus will occasionally capture its own fish, instead of
depending wholly upon robbing the fish-hawk for them,

Mr. Cassin further observes, 1 respecting the I{. Washingtoni, that he
believes it to be more nearly related to his H. pelagica, which he describes
as “the largest of eagles,” than to any other. In the same connection he
judiciously remarks respecting the numerous apocryphal species of eagles
on record as follows: “ But there is no end to the accounts of strange
eagles given by travellers and naturalists. Some of them may have refer-
ence to peculiar species which have in later times escaped attention, but
the probability is they more frequently allude to accidental varieties, or
that the authors deseribe from such reports as they had heard at second
hand, or fell into error from insufficient personal observation.” Many of
these reports he alludes to in detail, including the reference by Captain
Cook t to a *“black eagle” with a * white breast” seen by him at Kay's
Island, on the northwest coast of America. A specimen of the 1. leu-
cocephalus in peculiar (probably albinic) plumage in the Museum of Com-
parative Zoology, taken in Eastern Massachusetts, seems to indicate that
the eagle of Captain Cook may have been but an unusual stage of colora-
tion of the common white-hea'ed eagle. The Massachusetts specimen

* Baird's Birds of N. Ameriea, p. 42.

t Illust. Birds of Cal. and Texas, p. 36.
*t Cook's Voyages, II, 352, 1754.
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above referred to has the general color of the under parts white, with
most of the feathers centred with spots of dusky brown of varying size,
but with a nearly uniform dusky brown patch on the middle of the breast.
The interscapulars are also mainly white, and the general plumage above,
except the wings, more or less varied with the same color. The tail below
is mottled with irregularly shaped specks and spots of dusky or black on a
white ground, and above with white on a nearly black ground, and tipped
with dusky. The appearance of the under side of the bird at a distance
vould be nearly uniform whitish.

Mr. Cassin having stated repeatedly that Lis Haliaétus pelagicus (the
4quila pelagica Pallas*) is the largest and most powerful of all known
:agles,t 1 was greatly surpised, in critically studying his deseription, to
ind it in every respect evidently far inferior in size to Audubon’s bird of
Washington, and scarcely equalling the I1. albicilla, as described by him-
self; the folded wing, in fact, of his H. pelagicus is one inch shorter than
the folded wing of his H. albicilla, four inches shorter than the wing of the
H. Washingtoni, as measured by Audubon, and two inches shorter than the
folded wing of several different Massachusetts specimens of I, leucocepha-
lus! The length he gives of “a skin from DBehring’s Strait ’ — the only
specimen, he says, at that time in America—is “about 3 feet 8 inches,”
which exceeds by one inch only the length of Audubon’s H. Washingtoni,
as given by Audubon, doubtless from the fresh bird.  But the length given

y Mr. Cassin for his I{. pelagicus is evidently too great, as, taken in con-
wection with the other measurements of the same specimen given by Cas-
in, if correct, it would indicate a bird of the most anomalous and im-
probable proportions. DMr. Cassin’s erroneous conception of the gigantie
gize of his bird was doubtless formed from the length of his specimen,
which if a flat or unfilled skin, as it probably was, must have measured
several inches more than the natural length of the bird.d While I do not
‘n the least question the sincerity of Mr. Cassin’s belief in the large size
of his bird, I have felt it proper to call the attention of future investiga-

* Zoographia Rosso-Asiatiea, I, p. 343.

t “ The bird which is the subject of our present article is the largest and most power-
ful of the eagles.” — [llust. Birds Cal. and Teras, p. 32, first paragraph. * Even the
famous condor of the Andes, the largest of vultures, scarcely exceeds him in size,"
ete. [bid., p. 32, third paragraph. * The largest of all known eagles, and nearly re-
lated to H. Washingtoni (Aud.). It differs from the latter as deseribed by Audubon in
being generally larger,” ete. [hid., p. 88, *“It is the largest of the eagles and ap-
pears to be related to the species immediately succeeding ™ (/. Waskingloni). lbid.,
p- 110.

t Pallas says of his Aquila pelagica, which Cassin makes identical with his H. pela-
gicus: ** Cande 1' 1'; longitudo alee compositae 1", 11", 2" *; which dimensions do
not indicate a bird larger than avarage examples of H. leucocephalus or H. albicilla.
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tors of this group to this evident discrepancy of proportions in Mr. Cas-
sin’s deseription. An error in Mr. Cassin’s figure also demands attention,
which is doubtless due to an inadvertency of the artist. This consists in
the scales on the front of the tarsus being arranged as Mr. Cassin says
he never saw in any rapacious bird, namely, continued to the toes in
broad, unbroken transverse plates, nearly as in Audubon’s figure of the /1.
Washingtoni !

92.%# Polyborus brasiliensis Audulon. Caracara Eacre. “Kixc Buz-
ZARD.”

Milvus brasiliensis Ray, Synop. Mcthod. Av. et Pisc., 17, No. 6, 1713.

Circus brastliensis Brissox, Ornithologie, I, 116, No. 31, 1760,

Fulco brasiliensis GuEeL1x, Syst. Nat., I, 262, 1788.

Fuleo tharus Movrixa, Sagg. sul. Storia Nat. del Chile, 1782,

Polyborus tharus Cassix, Illust. Birds of Cal. and Texas, 113, 1856. — CassiIy,
Baird's Birds N. Am., 45, 1858,

Polyborus vulgaris VieiLLor, Nouv. Dict.,, V, 257, 1816. — Aunusox, Orn.
Biog., II, 350, pl. clxi (young).

Polyliorus brasiliensis Aupupox, Synop., 4, 1839. — Boxar., Consp. Gen. Av.,,
13, 1850,

“ Frequent at Bnterprise, associating with the vultures.” — Boardman.

The swallow-tailed hawk (Nauclerus furcatus) became more or less
common early in March. T also saw a specimen of the Mississippi kite
(fetinia mississippiensis) at Hawkinsville, March 15th.

STRIGIDA.

93. Bubo virginianus Swainson. GREAT-HORYED OwL.

Strix virginiana GMELIN, Syst. Nat,, I, 287, 1788, — WrLsox, NuTTALL, AU-
DUBON.

Strix | Bubo) virginiana Swarszox, Faun. Bor. Am., I, 82, 1831,

Bubo virginianus Boxararte, Geog. and Comp. List, 6, 1838. — Avpusoxy,
Synop., 2%, 1839 — Cassin, Illust. Birds Cal. and Texas, 177, 1854, —
Cassix, Baird’s Birds of N. Am., 1838,

Strix bubo, var. magellanicus GMELIN, Syst. Nat., I, 286, 1788

Strix pythaunles Bartram, Travels, 283, 1791.

Bubo ludovicianus Davpix, Traité d'Orn,, 11, p. 210, 1800.

Bubo pinicola VieiLvor, Ois. Am. Sept., I, 51, 1807.

Strix (Bubo) arctieca Swaixsox, Faun, Bor. Am,, IT, 86, pl. xxx, 1831.

Bulo sub-arcticus Hov, Proc. Phil. Acad. Nat. Sci., VI, 211, 1852.

Not apparently numerous. Mr. Boardman states that he saw only a
ingle specimen, which was killed at Enterprise. I did not observe it
VOL. IL 20
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above Lake George, and only heard its notes a few times below. Mr.
Maynard gives it as rather common about Jacksonville, and says he
frequently observed it elsewhere.

Mr. Cassin has very properly remarked that different specimens of this
widely distributed species vary materially in size and color, and states that
after having examined a large number of specimens from many localities
he believed that they were all of one species. He thought, however, that
four leading varieties, which he called atlanticus, pacificus, arcticus, and
magellanicus, could be distinguished. I am not disposed to regard them,
however, as by any means strictly geographical, since specimens have been
taken recently in Massachusetts that typically represent each of them.*
While there are doubtless more or less well-marked local forms of this
gpecies, as of all other widely distributed species, many of the differences
on which the different varieties have been based are probably only indi-
vidual.

04.% SGOP‘H asio Bmmpﬂr!c. MotTLED OwL.

Strix asio Lixxg, Syst. Nat., I, 132, 1767. — Wirsox, Am. Orn., V, 83, pl.
xliii, fig. 1, 1812. — Avpueox, NurTaLL, cte.

Scops asio Boxaparte, Geog. and Comp. List, 6, 1838, — Cassix, Illust.
Birds Cal. and Texas, 179, 1854. — Cassix, Baird's Birds N. Am,, 51, 1858,
— ALLE¥, Amer. Nat., II, 327, 1868.

Strix nevia GMeELIN, Syst. Nat., 289, 1788. — Wivrsox, Am. Orn,, III, 16, pl.
xix, fig. 1, 1812,

Bulbo striatus VieiLror, Qis. Am. Sept., I, 54, pl. xxi, 1807.

Ephialtes cholibae Lawrescg, Ann. N. Y. Lye. Nat. Hist., VI, 4, 1854,

Scops McCalli Cassix, Illust. Birds Cal. and Texas, 180, 1854. — Cassix,
Baird's Birds N. Am., 52, 1858.

Scops Kennicotti ELLiot, Proc. Phil. Acad. Nat. Sci,, 1867, 69. — Isip., Illust.
Birds N. Am., pl. xi. —DBairp, Trans. Chicago Acad. Seci,, I, 311, pl
xxvii, 1869,

Specimens were procured by Mr. Maynard, by whom, and also by
Mr. Boardman, it is reported as not unfrequent.

The remarkable differences in the color of the plumage this species
presents has led many to suppose it embraced two well-marked species,
the red stage being recognized as one and the gray or mottled as another.
Gmelin described the red stage as Strix asio (which is the same as the
Striz asio of Linné, and the Seops caro’inensis of Brisson) and the gray
stage as Strir nevia. Wilson redescribed these different stages as distinet
species. Donaparte was the first to regard them as identical, he believing

* See Part LI, p. 180.
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the differences in plumage to be the result of age.* The red he believed
to be the young bird, and the mottled the adult, which opinion was also
entertained by Audubon. During the last thirty years, however, they have
been by some authors again regarded as distinct species;t by others}
the gray were regarded as the adult and the red as the young, while some
have held the opinion that the difference in color was sexunal. A general
survey of the facts, either on record or known to me, show that the young
birds are sometimes gray and sometimes red; that red young have some-
times red parents and sometimes gray ; that the female is sometimes red and
sometimes oray; and also that both sexes of a mated breeding pair of old
birds are sometimes alike in color and sometimes different. Hence the
opinion already advarced, § that this variation is dependent upon neither age
nor sex, but is simply a case of irregular and somewhat remarkable individ-
ual variation of a single species, seems a well-founded one.  But these dif-
ferent stages, though usually so different, are not always well marked, so that
one is often at a loss to know whether to refer certain specimens to the red
series or to the gray. In other words, specimens occur of every intermediate
grade between the typically bright red stage and the typically gray stage.

I have already given my reasons for referring the Scops McCalli of
Cassin to the common S. asio, of which it is merely the somewhat smaller
southern t}'pu,:g It is also difficult to perceive wherein the Seops Kennicotli
Elliot, known thus far from a single specimen, differs essentially from a
common phase of S. asio ||

* & Observations on the Nomenclature of Wilson’s Ornitholozv,” Journ. Phil. Acad.
Nat. Sei., 1st Ser., Vol. I1I, p. 357, 1824. — “* Synopsis of the Birds of the United States,”
Annals N. Y. Lye. Nat. Hist., Vol. II, p. 36, 1828,

t Micuxer, Dr. Ezra, * A few Facts in Relation to the Identity of the Red and
Mottled Owls,” Journ. Phil. Acad. Nat. Sci., 1st Ser., Vol. VII, p. 63, 1834. — Hor, Dr. P.
R., “Notes on the Ornithology of Wisconsin,” Proc. Phil. Acad. Nat. Sci., Vol. VI, p.
306, 1853; Ibid., Transact. Wisconsin Agr. Soc., Vol. I (1852), p. 244, 1853,

{ Capor, Dr. 8., Jr., “ Observations on the Plumage of the Red and Mottled Owls,"
Journ. Bost. Soc. Nat. Hist., Vol. II, p. 126, 1838.

§ ALLEN, J. A., “ Notes on the Red and Mottled Owls,” American Naturalist, Vol.
11, p. 827, 1868,

| Since the above was written two adult specimens of this species have been received
at the Museum from Dallas, Texas, one of which is of the mottled and the other of the
red type of plumage. The specimen in mottled plumage, besides being generally darker
throughout than northern specimens, has also the dark markings broader and blacker.
The specimen in red plumage has the red more intense than it is in specimens of the
northern red type. Both the Texas specimens are a little smaller than average New
Eunglund specimens.

I have seen no specimens as yet from Florida, but from Mr. Cassin having referred a
specimen from Indian River, (Fla.,) provisionally to his Scops Me Calli, they would seem
to differ but little from Texas specimens, resembling them, az would be naturally ex-
pected, more than northern ones.
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95* Syrnium nebulosum Gray. Barrep OwL.

Strix hebulosa ForsTeERr, Trans. London Philos. Soe., LXII, 386, 424, 1772. —
Witsox, Am. Om,, IV, 61, pl. xxxiii, fig. 2, 1812, — Avpusox, Orn. Biog.,
I, 242, pl. x1vi, 1832.

Syrmum nebulosum Gourp, Birds of Europe, I, pl. xIvi, 1832. — Avpusox,
Synop., 27, 1839. — Cassix, Illustr. Birds of Cal. and Texas, 184, 1854, —
Brewker, N. Am. Qol., I, 72, 1857. — Cassin, Baird's Birds N. Am., 56,
1858.

Ulula nebulosa Boxar., Geog. and Comp. List, 7, 1838. — ouxNAP., Lonspect.
Gen. Av., I, 53, 1851.

Strix chickietli GmeLIN, Syst. Nat., I, 296, 1788.

Striz acclamator BartrAM, Travels, 289, 1791,

Striz fernandica Suaw, Gen. Zool., VII, 263, 1809,

Very abundant. The only species of owl at all common. Their
ludicrous notes are heard at night everywhere, and not unfrequently
during the day. At night they ofien startle the traveller by their
strange utterances from the trees over his head.

The four Flm:ida specimens of this species before me are several shades
darker than New England specimens, one only of a considerable series of
the latter being as dark as the lightest-colored Florida example. The
Florida specimens are also a little smaller than the northern ones.

Measurements of Florida Specimens of SYRNIUM NEBULOSUM.

i
Alar |
Extent. |

M.C. L

N Zex.| Loeality. Date. Collector. | Length.
MNO.

Wing. | Tail.

5241 | Q | Lake Dexter | Feb. 14,60 | T.Marcy | 2000 | 4555 | 1400 | 875
6242 | g = Feb. 14, '69 & 2000 | 4625 | 14.00 | 8.7
6208 | — | Enterprize | Feb. 25, '60 i 19.50 45.75 13.00 .00
— | — | Hawkinsville | Mar. 15,769 | J. A. Allen | 19.35 | 4600 | 1335 =

96.* Otus brachyotus Boie. Suorr-EsrED OwL.

Striz brachyotus GmeL1N, Syst. Nat., I, 263, 1788, — ForstEr, Trans. Lond.
Phil. Soc., LXII, 384, 1772. — Wirsox, Am. Orn., IV, 64, pl. xxxiii, fig. 3,
1812. — BoxaPp., Ann. N. Y. Lye. N. Hist., II, 37, 1828. — Avpusox, Orn.
Biog., V, 373, pl. cceexxxii, 1835, — Ricu. & Swarx., Faun. Bor. Am,, I,
75, 1831.

Otus brachyotus Bork, Tsis, 1822, 549. — Auvpnusox, Syn., 28, 1839, — Cass1x,
INuet. Birds Cal. and Texas, 182, 1854. — G. R. Gray, Gen. of Birds, I, 40.
— Inip., Cat. Brit. Birds, 27, 1863.

Otus palustris BrEus, Vig. Deutschl., T, 124,

Brachyotus patustris Boxap., Geog. and Comp. List, 7, 1838,

Brachyotus Cassini BREweR, Proc. Bost. Soc. Nat. Hist., V, 321, 1856. —
Brewer, N. Am. 0ol., I, 68, 1857, — Cassix, Baird’s Birds N. Am., 54, 1858.
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“ Quite common about marshes.” — Boardman.

Specimens of this bird from Europe, in the Museum of Comparative
Zoilogy, are not appreciably different from others from various parts of
the United States. Neither do the habits of the European bird appear to
differ from those of the American, as some have supposed. Dr. Richard-
son described its principal haunts in the Fur Countries as being “ dense
thickets of young pine-trees or dark entangled willow clumps, where it
sits on a low branch, watching assiduously for mice.” But it is now well
known to more commonly frequent open fields and savannas, situations
similar to those the European frequents.

An interesting state of plumage of this owl is exhibited by two pairs
taken on Muskeget Island, Massachusetts, about July 1, 1870, by Messrs.
C. J. Maynard and William Brewster, in which the color is so light as to
almost suggest their being albinos. They are many shades lighter than
the specimens of this species are from the interior, and show clearly, when
taken in connection with the light race of Arvicola riparius (Arvicola
Breweri Baird), also occurring on this small sandy island, the effect of the
combined influence of an absence of shade and the increased light caused
by reflection from the light-colored sand. The influence of similar
circumstances is scen on a large scale in the birds and mammals of the
Colorado desert and the arid peninsula of Lower California, and in less
degree on the open arid plains of the middle region of the continent.

The long-eared owl, Ofus vulgaris Fleming,* may be expected,
from its known distribution, to also oceur in Florida.

97.* Strix flammesa Linné. Barw OwL.

Strix flammea Lixxg, Syst. Nat, I, 133, 1767. — Wirsox, NurraLy, Avpu-
pox (Orn. Biog.), BoxaPARTE (Synop.).

Striz pratincole Boxar., Geog. and Comp. List, 7, 1838. — Cassix, BREWER,
and recent American authors.

Strix americane Avpusox, Synop., 25, 1839.

Strix perlata Boxar., Consp. Gen. Av., I, 55, 1850.

Strix furcata TEM., Pl. Col,, 1, 432.

A specimen was taken by Mr. Thaxter at St. Augustine. Mr.

® Strir ofus L1xxE, FPaun. Suec., 24, 1761,

Strix otus americana ct mericana Gmerix, Syst. Nat., T, 288, 1788

Strie otus WiLsox, Boxar. (Synop.), NurraLy, Avpusox (Orn. Biog.).

Otus vulgaris FLEMIXG, Bil'ish Animals, 60, 1528, — Auvpuros, Synop., 28, 1839, —
G. R. Gray, Gen Birds, I, 40; Cat Brit. Birds, 26, 1863.

Otus Wilsonianns Lessox, Traité d'Orn., I, 110, 1831. — CassIx, BREWER, and re-
cent American authors.

Olus americanus Boxar., Geog and Comp. List, 7, 1538,
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Maynard informs me it was said to be common, and that at Dummitt’s a
hollow tree was shown him in which a pair of these birds had bred for
several years. Audubon also speaks of it as being common in Florida.

Respecting the numerous species of late recognized in the Strix flam-
mea group of owls, Mr. Cassin has, with great propricty, remarked that
naturalists have * established species on very slender characters.”

As is well known, different specimens from near the same locality vary
considerably in color and size, while specimens from different continents
are frequently almost undistinguishable. From the considerable number
of specimens I have seen from distant points, as Europe, the United
States, South America, Southern Asia, the West Indies, Australia, and
South Africa, I see no reason why the Striz flammea may not be regarded
as having a nearly cosmopolitan distribution, which indeed seems to be
the present opinion of several European ornithologists. Nearly the same
variations in color appear to occur on each continent, the general color
in specimens from near the same locality varying from yellowish rufous
to pale fulvous, and the dusky spots from being large and conspicuous to
nearly obsolete or entirely wanting.

COLUMEBIDZAE.
98.* Chamegepelia passerina Swainson. Grouxp Dove.

Common, especially about cultivated grounds.

90.*# Hensdura carolinensis Bonaparte. Mouryixg Dove.
Colwmba carolinensis Laxxi, Syst. Nat., I, 286, 1766.— GumeLiN, WiLsow, Nort-
TALL, Auvpunox (Orn. Biog.).
Columba marginate LixxE, Syst. Nat., T, 286, 1766.
Ectopistes marginellus Woopnousg, Proc. Phil. Acad. Nat. Sci., Vol VI, 104,
1852,
Zenedura earolinensis Boxaparte, Consp. Gen. Avium, IT, 84, 1854,
Zencedura marginellus BONAPARTE, Ibid., 85.

Abundant. Among its favorite resorts are the wild orange-groves,
where it feeds on the seeds of the decaying fruit. Smaller than at the
north, with the metallic tints much brighter and more bronzy.

MELEAGRIDZA.

100.* Meleagris gallopavo Limé. Witp Turkgey.
Meleagris gallopare Lixxf, Syst. Nat., 268, 1766. — GmELIN, WiLsoN, Boxa-
PARTE, AUDUBON, NUTTALL, BAIRD, ete.
Meleagris americana BarTrAM, Travels, 290, 1791,
Meleagris sylvestris VIEILL., Nouv. Dict., 1X, 447,
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Meleagris fera VIEILL., Galérie des Ois,, II, 10, pl. x, 1824,

Meleagris mericana GovLp, Proe. Lond. Zool, Soec., 1856, 61. — Bairp, Birds
N. Am., 618, 1858, — Cooprer & Barrp, Orn. Cal,, I, 523, 1870.

Gallopavo sylvestris, Novee Anglice Ravy, Synopsis, 51, 1713. — LeCoxTE, Iroc.
Phil. Acad. Nat. Sci., IX, 179, 1857.

Common and even quite numerous in those sections where it is not
too much hunted. DMr. Boardman informs me that very fat male birds
often weigh twenty-five to twenty-eight pounds, but that the average
weight of the males is eighteen to twenty pounds, and of the females
six to ten pounds.

Tue Oriciy oF THE DoMEsTic TURKEY.

Although it had been for a long time previously vaguely conjectured
that the domestic turkey did not originate from the common wild turkey of
North America, it was not until about 1856 that it was fully asserted
that such was not its origin. In a paper read before the Zoblogical So-
ciety of London, in April, 1856, Mr. John Gould, the well-known English
ornithologist, assizned this bird to the list of those domesticated animals
whose origin had become involved in obscurity. He refers, however, to
the fact of its known introduction into Europe from Mexico about 1524,
and to the belief, shared by all naturalists from Linné up to that time, that
the domesticated turkey was derived from the wild turkey of North
America. He also states that, “ on account of the great differences which
are met with among our domestic turkeys, and the ecircamstance that the
wild turkeys recently imported from North America not readily associating
or pairing with them,” he had for some vears entertained the opinion that
the wild turkey of the United States was not the original of the domestie
turkey. [Ile also at thistime described a single specimen of a turkey from
Mexico as belonging to a species distinet from the wild turkey of the
United States, to which he gave the name of Meleagris mexicana. It
differed, however, but slightly from the northern bird, mainly in having
more white on the upper tail coverts. Although he elaimed that it
was of larger size, his measurements indicate it to be only barely
above the average, and considerably smaller than the larger speci-
mens from the Northern States. In considering it as distinet from the
common wild turkey, he scems to have been greatly influenced by the lo-
cality whence his specimen came; as he states that he hardly thinks it prob-
able that the common turkey, * authors to the contrary, notwithstanding,”
ranges very far into Mexico, since it is found, he says, along the southern
boundary of Canada, which is nearly two thousand miles from Mexico.
He deems it unlikely that a bird inhabiting * the cold regions of Canada
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should also be indigenous to the hotter country of Mexico, whence,” he
adds, “ and not from North America, the turkey was originally introduced
into Europe ™ ; thus leaving it to be inferred that, in his opinion, the Mexi-
can bird —his new species —was the ancestor of the domestic turkey.
I'he facts in respect to the distribution of the wild turkey are briefly
these : It exists in Canada only in the warmer portions of that country,
and thence southward uninterruptedly throughout the table-lands of
Mexico.

Dr. Henry Bryant, of Boston, in reviewing Mr. Gould’s paper, a few
months after its appearance, took exceptions to the views of that gentle-
man, and in referring to the two principal statements made by Mr. Gould,
namely, that the wild and domestic turkeys were structurally different, and
refused to breed together, Dr. Bryant thus observes: “ How far climate
and other influences may have affected the domestie variety in England
I do not yet know, but with us neither of these two statements is correct.
If it were not for the differernce in the plumage it would be impossible in
many cases to distinguish the two birds ; and even with this aid it is some-
times very difficult to decide with certainty when the specimen is a
female. . ... The wild turkey breeds here with the tame variety quite
as readily as could be expected ; wherever the wild turkeys are numerous,
it is an ordinary oceurrence for the tame hen te prefer the wild gobbler to
the domestic ones. T have had in my own possession wild hens that bred
with the tame gobblers, — a fact much stranger than that of the wild gob-
bler breeding with the tame hen.  But the most satisfactory proof of their
specific identity is that the offspring of mixed blood is known to be har-
dier and more prolific than the domestic variety, — a fact which cannot
be reconciled with their specifie diversity.” *

Dr. Bryant’s facts, with those of previous writers, scem amply sufficient
to settle the question as to the origin of the domestic turkey; yet a few
months later Major John LeConte, who probably at that time had not
seen Dr. Bryant’s remarks, published a paper entitled * Observa-
tions on the Wild Turkey, or Gallopave sylvestris of Ray.”t In this
paper he took the ground that the tame turkey counld not possibly have
been dervived from the wild turkey of the United States.  And, if what he
states in support of his opinion as facts were such, they would go far
towards rendering Iris position a tenable one, but in reality they are but
baseless, dommatie assumptions, which not only ran counter to the then
generally reccived opinion, but were squarely opposed to unquestionable
evidence already on record. Major LeConte’s opinions, notwithstanding

* Proc. Bost. Soe. Nat. Hist.,, Vol. VI, p. 158, March, 1857,
t Proc. Phil- Acad. Nat. Sci., Vol. IX, p. 179, September, 1857.
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that they were based on groundless assumptions, as an investization of
the subject fully proves, have been so generally entertained by subsequent
authors, who have accepted his statements without investizating the
facts for themselves, that a careful revision of the subject is now
required. Major LeConte observes: « Whoever has compared the wild
turkey of the United States with the domestic animal of the same genus
must have observed that there existed very striking ditferences between
them.” While asserting that * these differences do not consist of slight and
unimportant particularities, but in radical disagreements, which ought to
remain unchangeable under all circumstances, and which form good spe-
cific characteristics,” his sole point of distinction consists “in the posses-
gion by the tame bird of an enormous palear or dewlap,” which he affirms,
contrary to fact, is not possessed by the wild bird. * He refers also to
the conviction that had long existed in his mind, that the two birds — the
“ More than fifty

*

wild and domestic —* were really distinet species.”
years ago,” he says, “ when 1 first saw a wild turkey, I was led to con-
clude that one never could have been produced from the other. I have
mentioned this to many ornithologists, but no one would take the trouble
to investigate the matter [!],” ete. It does not appear, however, that
even with him this long-standing conviction had resulted from a thorough
investigation of the subject, for he gives no detailed comparison of the two,
and many of his statements are not simply erroneous, but diametrically
opposed to facts previou:ly well substantiated. He refers to the early in-
troduction of the turkey into Europe, and to the fact that it was found by
the first explorers of America in both the wild and domesticated state.
He alludes also to Mr. Gould’s above-cited paper, remarking respecting it
that he was unable to determine whether Mr. Gould’s supposed new Mexi-
can species was the same as the 1. gallopavo, or was the original of the
domestic bird. He thought, hiowever, that the Mexican was identical with
the common wild bird. He then remarks: “ 1 have before observed that
the turkey was found domesticated among the nations of Central America.
Now the bird which we have native among us has never been domesticated.
All attempts to conquer its peculinr habits have failed, notwithstanding what
has been said and written on the subject to the contrary. 1 DEFY ANY ONE
TO SHOW A TURKEY, EVEN OF THE FIRST GENERATION, PRODUCED
FROM A PAIR HATCHED FRoM A WILD HEX.t We have every year
in our market oflered for sale birds of a very dark color, and in
some degree resembling the wild species; but in every instance,
by the presence of the palear, the imposition can be detected at
* It is usually, however, either entirely absent in the wild bird, or present only in a

rudimentary state.
1 The italicizing in this extract is of course my own.
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first siglt, and the cheat exposed. I have known the eggs found in
the woods hatched by a domestic hen, the chickens brought up carefully,
and rendered so tame and familiar as to eat out of the hand, and to
chow considerable pleasure whenever persons with whom they were ac-
quainted approached them. Yet they never would associate with the domes-
tic turkeys, studiously avoiding their company, and in little more than a year
running oft to the woods, and never again returning to the haunts of their
infancy. I Enow,” he continues, “that I shall be contradicted in this
statement, and many quotations from authors brought forward against me. T
repeat, contrary to the assertions of many others, THAT N0 ONE HAS EVER
SUCCEEDED IN DOMESTICATING OUR WILD TURKEY. I ﬁpe:ﬂ{ not Dn]}"
from my own personal observations, but from the undivided testimony of
many southern gentlemen. The turkey of our own poultry-yards, which,
when young, is difficult to bring forward, it was thought might be obtained
of a hardier race by a new domestication ; but every attempt has failed,
nor can I find a single well-uuthenticated case of a mixed breed being
obtained.” One is certainly at a loss to know what the seclf-confident
Major would call a well-authenticated case of a mixed breed of wild and
tame turkeys, since he must have been familiar with Bonaparte’s excellent
account, derived mainly from notes furnished him by Mr. Audubon, of
this bird given in the first volume of his continuation of Wilson's * Ameri-
can Ornithology.” In speaking of the mixing of the wild and tame tur-
"wevs, this author remarks as follows : ¢ This erossing often oceurs in coun-

-ies where wild and tame turkeys are frequent ; it is well known that they
will readily approach cach other; and such is the influence of slavery
upon even the turkey, that the robust inhabitant of the forest will drive
his degenerate kinsfolk from their own food and from their females, being
generally welcomed by the latter and by their owners, who well know the
advantage of such a connection. . . . . Egers of the wild turkey have been
frequently taken from their nests and hatched under the tame hen; the
yvoung preserve a portion of their uncivilized nature, and exhibit some
kunowledge of the difference between themselves and their foster-mother,
roosting apart from the tame ones, and in other respects showing the force
of hereditary disposition. The domesticated young, reared from the eggs
of the wild turkey, are often employed as decoy birds to those in a state of
nature.” *

Audubon, in his account of the Canada goose, also incidentally refers
to the erossing of the wild and tame turkeys, in a manner that leads
us to suppose that it was to his knowledge a matter of common oc-
currence. e says: “ The crossing of the Canada goose with the com-
* Nearly the same words are used by Auduboen in his Ornithological Biography and

in his Birds of America.
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men domestie species has proved as advantagzeous as that of the wild with
the tame turkey.”* IHe also states, “ My friend, Dr. Bachman, assures
me that in a state of domestication the wild turkeys, though kept separate
from tame individuals, lose the brilliancy of their plumage in the third
generation, becoming plain brown, and having here and there white
feathers intermixed "t

The assertions of Major LeConte are so fully controverted by pre-
viously recorded testimony that they might have been justly ignored,
had they not received, as already observed, the sanction of eminent
authorities, and thus have come to be more or less currently adopted.
Among the first to give them support was Professor Baird, of the Smith-
sonian Institution. This gentleman, in his work on the “ Birds of North
America,” published less than two years subsequently to Major LeConte’s
paper, cites LeConte’s opinions and statements, and partially indorses them,
though he had not, he says, specimens at hand of the domestie bird for
comparison with the wild one. To the data for their distinction adduced
by Major LeConte, he adds a statement from Bonaparte in respect to the
difference in color between the domestic and wild bird ; Bonaparte ob-
serving that the wild bird never has the whitish tip to the tail which dis-
tinguishes the domestic ones. Professor Baird also adds that the flesh of the
two differs in color, that of the wild bird being “ much darker.” He adds
that, upon the whole, it is exceedingly probable that they are specifically
distinet. “If the dewlap,” he says, “be characteristic of a species at
present only known in captivity, then, as Major LeConte remarks, it
should bear the name of M. gallopavoe, as based by Linnaeus essentially upon
the description by Brisson of Gallopavo sylvestris, in which this dewlap is
particularly mentioned. In this event our wild bird will be entitled to a
new name,” ete.  Professor Baird concludes his remarks on this subject with
the following ingenious theory, which has been to some extent accepted as
a probably correct one. *In conclusion,” he says, “ I venture to suggest
the following hypothesis, which, however, is not original with myself:
That there are really three species of turkey, besides the M. ocellata, a
fourth species from Central America, entirely different from the rest.
That one of them, M. americana, is probably peculiar to the eastern half
of North America; another, M. mexicana, belongs to Mexico, and extends
along the table-lands to the Rocky Mountains, the Gila, and the Llano
Estacado; and a third is the M. gallapavo, or domesticated bird. That it
is not at all improbable that the last was originally indizenous to some
one or more of the West Indian Islands, whence it was transplanted as
tamed to Mexico, and from Mexico taken to Europe about A. p. 1520,

* Birds of America, Vol. VI, p. 150.
t Ibid., Vol. V, p. 65.
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Finally, that the wild turkeys were probably completely exterminated by
the natives, as has been the case with cqually large birds in other islands,
as the dodo and solitaire.* This hypothesis,” he continues, * will ex-
plain the fact of our meeting nowhere at the present day any wild turkeys
resembling the domestic one.t . . . . The entire subject is one of much
interest, and deserves to be investigated thoroughly. It is quite possible
that a careful examination of the external form and habits of the New
Mexican bird may do much to throw full light on the whole question.”

It is not surprising that a theory presenting to the imagination so many
attractive features, and indorsed by authority so eminent, should have
been currently received, as has this, by those who have not had the oppor-
tunity, nor perhaps the desire, to examine the subject for themselves. DBut,
if I mistake not, it has also been accepted as at least a probably correct
hypothesis by many ornithologists.f 1 have, however, already adduced
evidence from Bonaparte, Bachman, Audubon, and Bryant sufficient to
show, not only the erroneous character of Major LeConte’s fundamental
proposition, to wit, that the wild turkey of the United States has never
been and never can be domesticated, but that such an hypothesis as the
one above quoted is wholly uncalled for. As the whole question of the
origin of the domestic turkey and its relationship to the wild turkey of the
United States turns, however, upon the fact of the domesticability or non-
domesticability of the common wild turkey, it may perhaps be proper to
bring forward some recent testimony respecting this disputed point.

I have myself always been more or less familiar with the domestic bird,
and with the fact that breeds exist which closely resemble the wild bird,
and which their owners claimed were one fourth, one half, or one eighth

* Mr. Darwin, in referring to this gratuitous theory, refers to the fact of the de-
terioration of the turkey within the tropics, and very properly to the ** improbability of
a bird having long ago become extinet in these Jarge and luxuriant islands, or of its
ever having been aboriginally an inhabitant of the lowlands of the tropics.” (Animals
and Plants under Domestication, Am. ed., Vol. I, p. 353, note.)

t But does it explain the frequent oceurrence of domestic ones so closely resembling
the wild ones as to be quite undistinguishable from them?

t Dr. Cooper, who considers the western wild turkey specifieally distinet from the
wild turkey of the east, appears to believe that the domestic turkey originated from the
wild turkey of Mexico. He says:* It is well known that at the period of the Spanish
discovery the native turkey was widely domesticated in Mexico, and was introduced
thence first into Europe, and thence into North America. Furthermore, the native bird
of Enstern North America does not occur in Mexico at all. The markings of the do-
mestic turkey are sometimes exactly like those of the wild bird of Mexico, while they
never ;‘.5&1"]]‘{! the plumage of the wild Meleagris galloponve of the north.” (Orn.
Cal., Vol. I, p. 523, 1870.) Dr. Cooper's last remark is unfortunately erroneous, since
domestic birds do often occur, especially females, that cannot well be distinguished
from wild northern birds.
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wild blood, as the case might be, and which differed in habits in some re-
spects from the common breeds. 1 have also been long conversant with
the fact that in the Western States, and in thoge other parts of the coun-
try where the turkey exists in its native state, that fhe eggs of the wild
bird are frequently taken and hatched under the domest'cated turkey, the
young carefully raised and held at high prices, they being considered as
highly valuable for the purpose of improving the domestic breeds. Ina
recent correspondence with Mr. D. Darwin Hughes, an able ornitholo-
gist of Marshall, Michigan, I alluded to the fact that the domestication
of the wild bird had been disputed, and requested him to give me any
facts he might possess in reference to the subject. The facts given in the
following extracts from his letters are fully coroborated by other private
testimony in my possession.

Under date of October 25, 1869, he wrote me respecting the domes-
tication of the wild bird as follows : * IHere [ Calhoun County, Michizan],
where the wild bird is abundant, they mix freely with the tame ones, and
it is a common thing to see large flocks of half-breeds ; I have owned them
myself. They are fond of roaming and are apt to stray ; not to the woods
exclusively, but also to other farms. I have known the pure wild bird,
hatched from wild eges and raised in the poultry-yard, to remain for years
in the yard without being confined ; but this is not usual. One fine gob-
bler, as beautiful a bird as I ever saw, was hatched from a wild ege and
headed a flock of mixed turkeys in a barn-yard. Ile was tame, like the
others, but easily distinguished by his wild plumage; at night the flock
roosted in the yard, but this bird could not brook so low a perch, and
when the flock went to roost he invariably took wing and perched on an
immense forest-tree one fourth of a mile away, where he spent the night ;
but in the morning he always returned to the barn-yard. Such instances
are not uncommon. The eges are eagerly sought for for hatching, and in
this manner, as I have before said, there is a liberal sprinkling of wild
blood in domestie birds, where the wild birds are abundant. The egos of
the wild bird are found every year, and although I have offered at the
rate of six to eight dollars per dozen for them, there is not one in my col-
lection of eggs, which numbers over two hundred species, so eager are the
finders of them to hatch them, the chicks selling for a large price.”

In another letter, dated November 5, 1869, Mr. Hughes wrote me
further concerning this subject, in which he remarks as follows: “1 have
already said that the wild bird has been so domesticated as to reproduce
its kind in the poultry-yard, and inguirics made since my last letter show
that in the more northern counties of the State such cases are quite com-
mon. I cannot agree with what is said in the ninth volume of the Pacifie
Railroad Reperts (p. €17), that there is an appreciable difference in the
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color of the flesh of the wild and tame birds when cooked. There prob-
ably is some difference in color, but so little that one must have very acute
powers of observation to tell the difference when brought to the table
roasted. There ‘is a difference in the color of the head, caruncles, and
dewlaps, as stated by Professor Baird, but with my present means of
knowledge, having no fresh specimens before me, I will not undertake to
describe the differences. One thing, however, should not be forgotten ;
that we see the tame bird under all circumstances of passion, — in fear
and when proudly strutting; in short, under all the different emotions
that turkeys are lheirs to, while we rarely or never see the wild turkey
under such varied circumstances, but only when they are terror-stricken
or dead. The head and neck in the tame bird makes rapid and surprising
changes in sympathy with its emotions, and it may be so, and probably is,
with the wild.”

From the evidence that has now been given, it is sufficiently apparent
that Major LeConte’s two fundamental assumptions, — first, that the wild
bird will not mix or breed with the domesticated ; and, second, that the wild
bird never has been and cannot be domesticated, —upon which was
erected an hypothesis to explain the origin of the domesticated bird by
referring it to an extinet ancestor that probably inhabited some of the
West Indian Islands, are entirely groundless, and never had for their sup-
port only the negative evidence afforded by the limited experiénce of
Major LeConte and a few of his friends,

Inasmuch as the domestic turkey was first introduced into Europe from
Mexico, it may be well in this connection to inquire further into the rela-
tionship of the so-called M. mericana, or Mexican turkey, to the wild
turkey of the eastern part of the United States. As already stated, the
M. mexicana was originally deseribed by Mr. Gould from a single specimen
from Mexico. This specimen differs but slightly from the common wild
turkey of the eastern part of the continent. But like many other merely
nominal species, this ¢ Mexican turkey” has been since generally recognized
by writers on American ornithology, doubtless mainly because its describer
was deemed too eminent a naturalist to be mistaken on such a poini. Its
habitat has been since extended to embrace half of that portion of the
continent over which the wild turkey ranges, — the entire western half of
the United States; yet the point at which the habitat of the eastern
species ceases and that of the western begins, no one has yet ventured to
attempt to definitely indicate. It is universally conceded to be exceed-
ing]}‘ n'lrm.-cirlj' allied to the M. gallopave, as the latter is now defined.
Though admitted provisionally as a valid species by Professor Baird in
his work already cited, he says that © whether these differences can be
considered as establishing a second species for the United States is a
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question yet to be decided.” Dr. Coues, however, in his “List of the
Birds of Fort Whipple, Arizona,” * says he thinks there can be no doubt
respecting the propriety of separating the “ western turkey from the com-
mon species of the Eastern United States™; but he has given us no infor-
mation as to how great the differences between them are, or in what they
consist. As mentioned by Gould and by Baird, the Mexican bird differs
from the eastern one only in being lighter colored, and in Laving, in
correlation with the generally lighter color of the plumage, the terminal
band of the tail, as also the tips of the tail coverts, whitish instead of pale
brown, as the eastern bird usually has them. This, however, seems by no
means necessarily a specific difference, it being only a slight geographical
variation, not restricted to the turkey, but which runs through most spe-
cies of both birds and mammals that have the same distribution ; the
probable cause of which variation I have already adverted to in Part I1L
The common eastern turkey occasionally approaches much nearer to the
so-called Mexican bird than appears to be generally supposed.  According
to some authors, the tip of the tail in M. gallopavo is never whitish, but
“plain chestnut, lighter than the ground color” of the tail. Yet of five
specimens in the Museum of Comparative Zodlogy from one of the West-
ern States, probably either Ohio or Michigan, two correspond with the
description of the assumed typical M. gallopavo, two very nearly as well
with that of the so-called M. mericana, and one is intermediate between
them. Three of them are decidedly lighter colored, and possess a lighter
terminal band to the tail than they should to correspond with the true M.
gallopavo as recently defined. I have, on the whole, no hesitaney in refer-
ring the M. mexicana Gould to the M. gallopaco Linné. The unquestionable
specific identity of the domestic turkey with the wild one of the Eastern
United States, though originally derived from the Mexican bird, seems
further to support this view. From the great constancy of the white on
the tail and its coverts in the domestic turkey, it has been thought to more
resemble the western bird, or the M. mexicana, than the eastern. I need,
however, only to recall the testimony of Dr. Bachman, already given in
discussing another point, to show that it has necessarily no such signifi-
cance. It will be remembered that Dr. Bachman states that he had
known the wild birds of the Atlantic States, when kept entirely by them-
selves, to become more or less white under confinement in three genera-
tions.t Instead of this being either a *“reversion ” or a distinctive specifie
feature, it can be regarded only as the result of a diminution of the color-
ing matter through degeneracy, under the influences of domestication.

* Proc. Phil. Acad. Nat. Sei., Vol. XVIII, p. 93, 1866. Republished under the title
of “ Prodrome of 2 Work on the Ornithology of Arizona Territory."

t Mr. Darwin mentions a similar fact as having happened in England. (Animals and
Plants under Domestication, Vol. I, p. 354).
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As the whole plumage becomes lighter, those portions that are naturally
lightest are those we should expect would soonest become white; and
such is actually the case. Under domestication the turkey not only de-
generates in size and hardiness, but is well known to soon lose much of
the brillianey of plumage that characterizes it in a state of nature. Ina
few generations it loses to a great extent its metallic tints, and becomes
much lighter colored ; the terminal band of the tail, as well as its coverts,
changes to white, and in succeeding generations the eream-colored and
pure white birds often seen in our poultry-yards are gradually developed.
The fact of the domestic turkey having been first introduced into
Europe from Mexico, and into the United States from Europe, admits of
asy explanation ; since the advanced state of civilization enjoyed by the
native Mexicans had enabled them to domesticate the turkey, while their
more degraded neighbors of the north had accomplished nothing of the
kind, The turkey having been introduced into Europe nearly a century
before the establishment of permanent settlements in the northern portions
of the continent, it was, of course, as naturally introduced thence into this
country as were our other domesticated animals.

PERDICIDA.

101.* Ortyx virginianus FPonaparte. QUAIL.

Tetrao virginianus LixxE, Syst. Nat., I, 277, 1766.

Tetrao marilandicus LaixxE, Syst. Nat., I, 277, 1766.

Ortyr borealis Sternexs, Shaw's Zoill., XI, 377, 1819.

Perdir (Ortyr) virginiane Boxar., Obs. on Wils. Nomen., Journ. Phil. Acad.

Nat. Seci., 1st Ser., 1V, 268, 1835.
Ortyx virginianus Bairp, Birds N. Am., 640, 1838, — Manrcu, “ Notes on
Birds of Jamaieca,” Proc. Phil. Acad. Nat. Sei., XV, 303, 1863.
Ortyr texanus LAWRENCE, Ann. N. Y. Lye. Nat. Hist.,, VI, 1, 1853. — Bairp,
Birds N, ‘Amer., 641, 18538,
Abundant.

The quails of Florida differ from those of the Northern States in being
gmaller, larger billed, and darker colored.  While the difference in size is
very appreciable, as is also that in respect to the size of the bill, — the bill
being actually larger while there is a general decrease in the size of the
individual, — the most marked dissimilarity is in the coloration, through
the darker color of the Florida birds, In the latter the ground color
above is rufous instead of ashen, as in northern specimens, and the trans-
verse black markings are broader. In average northern specimens the
transverse black bars on the lower surface of the body are scarcely half
the breadth of the intervening white spaces; in the Florida specimens
they are much more than half, and in some cases nearly equal them. In
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general the proportion of black in the Florida females is the same as that
in the northern males. There is a similar relative increase in the extent
of the black markings on the wing coverts, scapulars, and interscapulars,
and on the dorsal surface generally. The black border to the white throat-
patch is also broader, and extends back on the sides of the head so as usu-
ally to cover the auriculars, which in average northern specimens are dark
rufous. The bill is also much darker, being generally jet black; in
Massachusetts specimens it is brownish black, with the tip decidedly
lighter than the other parts.

The so-called Texas quail (Ortyx texanus Lawr.) does not differ very
greatly from either the Florida or the northern ones, it combining some
of the essential characters of each, but more resembling Florida speci-
mens than northern ones.  Lawrence and Baird mention the ashen or
decided gray hue on portions of the dorsal surface as distinguishing it
from the O. wvirginianus, which has these parts of a “dull pinkish red.”
“ A dull pinkish red,” however, is just the color of these parts in my
Florida specimens ; but the Massachusetts specimens, on the contrary, are
ashen, as already stated, and in this respect agree with the deseriptions
of the Texas form, and differ from the Florida ones in the same way that
the Texas ones are said to do from those of the Atlantic coast of the
Middle and Southern States. In both the Florida and Texas specimens
there is a similar increase in the breadth of the black transverse mark-
ings, Lawrence deseribing them as being twice as broad in the Texas
gpecimens as in the northern ones,

The Ortyx cubanensis of Cabanis appears scarcely to differ from the
quails of Florida and Texas. IVOrbigny and Lembeye were hence doubt-
less correct in believing the so-called Ortyx cubanensis to be identical with
the O, virginianus.

The following summary of the subjoined tables shows the difference in
size that obtains between northern and southern specimens, and also in
the sexes. The largest Florida specimen, it will be seen, scarcely equals
the smallest northern one, when those of the same sex are compared.

st | B | Localit Lengtn, | oAISE | Win | Tail
.nEens. i 5 e | b | Extent I B i
7 d 1llinois Average 1018 | 1544 | 447 | 2.82 |
16 d Florida Average 946 | 1416 4.22 | 2.52
(] s Iilinois Average 983 | 1510 4.86 | 267
10 g Florida Avernge .37 14.02 417 2.54
10 e Maximum 10000 1450 4 440 207
11 % o Minimum 0 i) 1310 3.55 9 a0
16 o s Maximum 10000 14 75 4.50 S.00 |
16 d A Minimum .00 13.80 4.04) 280 |
1 d Illinois Maximum 10.50 15.60 4.60 a3
7 L Minimum 10004 15.04) 487 2.55
g | g - Maximum [ 10.25 15.50 & L0 2.85
6 ¥ g ! Minimum 9.50 14.50 4.95 2.45

YOL II. 23
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Measurements of Florida Specimens of ORTYX VIRGINIANUS.

| 2 | w8 tn =
M EI\FuI . i?gl' Sex.!| Locality. Date Collector, = ::.E E E
| | & " 0

615l | — | o Hibernia Jan. 30, 69 | J A. Allen 026 | 1475 | 416 | 240
5152 | — | g L Jan 30, 69 o 925 1 14.10 4.00 260
HIAE | =—— | i Jan. S0, "6 e 900 | 1200 | 400 | 2.30
518k | — | & e Jan. 30, 69 “ 09%5 (1425 | 420 | 260
6337 | — | & | Enterprise | Mar 4.0 o D65 | 1450 1 440 | 240
6335 | — | & | i Mar. 4, 69 “ 9:0 | 1425 | 415 | 250
10578 | 1980 | & | Jacksonville | Jan. 9,769 | C.J. Maynard | 9.5 13.80 | 4.30 | 280
10579 | 1960 | 4 L4 | Jan 9, GO £k §35 | 1415 | 4456 | 253
10580 | 1991 | 4 ” i Jan. 9, 69 by 9.30 | 14.30 4.00 230
—_— | 2T | Dummitt's | Mar. B 60 i 10060 | 1408 | 410 [ 265
—_— | 26 | s Mar. 7, 'G9 3 930 | 1405 | 4256 | 300
— | 2562 | o oLy Mar. 9, 69 i 085 | 1380 | 445 | 284
10583 | M52 | & s Feb, 24, 69 o 050 | 1400 | 425 | 250
—_ | EB1T g e Mar. 4,'60 ok 9.25 | 1400 4 .40 270
— | 2561 | & L Mar. 9, 'G9 EE 950 | 14.08 4% 265
10581 | 2356 | I | Fel. 16, '69 i 970 | 14.50 4 80 230
10582 | 2456 | @ it | Feb. 24, 69 & .00 | 1450 | 4.25 | 255
2995 | & - | Feb. 16, '6D ! o 9.00 | 18.56 a3 | 250
— | Z6l5 | A | i | Mar. 8, '69 s 950 | 1420 | 440 | 257
— | 1993 | & | Jacksonville | Jan 9, 69 | e 935 | 1410 | 435 | 250
— | 100 g H Jan. 9, '69 | L 040 | 1310 | 4356 | 2.685
1985 | & £ Jan. 5 69 | L 850 | 13.60 440 237
6182 | — Hibernin | Jan. 30, 69 J. A. Allen 935 | 1426 | 4.10 | 2.30
B35S | —— Enterprise | Mar. 4,69 L S00 | 1400 | 405 | 2.83
£351 | — iy Mar. 5, 69 e 940 | 14 50 430 2.45
5352 | — | 9@ | = Mar. 5, 69 “ 9.95 | 1455 | 4.15 | 247

Measurements of Northern Specimens of ORTYX VIRGINIANUS.

I

P Sex.l Locality. Date. Collector. | Length | pi*r | Wing. | Tail.
|
13096 | & | Northern lllinois | Jan. 18, 71 - — 1025 | 1500 | 445 | 2.52
10410 | J “ Jan, 18,71 | — 1000 | 1545 | 4.60 | 275
10408 | & “ Jan. 18,71 —_— 1000 | 1500 | 440 | 2.85
10411 | £ Jan. 18, 71 -—_ 1050 | 1550 | 450 | 255
13099 | & " Jan. 18,71 e 1055 | 1560 | 4.60 | 300
13008 | 7 " Jan. 18, 71 — 1028 | 1525 | 450 | 290
13097 | 4 o Jan. 18,71 —_— 1000 | 1525 | 487 | 255
18101 | @ “ Jan. 18,71 .- 10.25 | 1550 | 445 | 272
10407 I Jan. 18,71 — 9.50 | 1450 | 445! 278
10409 w“ Jan. 18,71 — 1000 | 1485 | 4.50 | 285
10412 - “ Jan. 18,71 - 985 | 1525 | 4838 | 248
10406 ! “ Jan. 18,7l —_—— 9.50 | 1520 | 4.50 | 245
13100 | @ o Jan. 18,71 — 985 1510 | 4380| 260
CHARADRIIDA.

102.t Squartarola helvetica Cuvier. BrAcCE-BELLIED PLOVER.

« Some remain on the shores of the Floridas in winter.,” — Audu-
bon. *

103.t Charadrius virginicus Borck. GoLpex PLOVER.

“St. Augustine ; rare.” — Boardman.

* Birds of America, Vol. V, p. 200.
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104.* ZAgialitis vociferus Cassin. KiLLpee PLOVER.
Abundant.

105.* Agialitis Wilsonius Cassin. Wirsox's PLovER.

Not recently reported as found in Florida in the winter months.
Audubon pbserves : “ While in the Floridas, near St. Augustine, in the
months of December and January, I found this species much more
abundant than any other.” *

106.t ZAgialitis semipalmatus Cabanis. SeEMI-PALMATED PLOVER.
“ Not uncommon at St. Augustine throughout the winter.” — Board-
man.
107+ ZBgialitis melodus Calanis. Prrixe PLOVER.
Observed at St. Augustine in the winter months by Mr. Boardman.

HAMATOPODIDAE.
108.t Hematopus palliatus Temminck. OysTER-CATCHER.

Given by Mr. Boardman as rare in winter at St. Augustine.

109.t Strepsilas interpres lliiger. TURNSTONE.
% Rare at St. Augustine in winter.” — Boardman.

SCOLOPACIDA.
110.* Philohela minor Gray. WooODCOCE.
More or less common. Probably resident.
111. (t?) Gallinago Wilsoni Bonaparte. SxIPE.
Abundant  Probably resident. Florida specimens are darker col-

ored and have longer bills than northern ones.

112+ Calidris arenaria Tlliger. SANDERLING.

“ Common at St. Augustine.” — Boardman. * Abundant on Indian
River.” — Maynard.

113.t Pelidna americana Cowes. RED-BACKED SANDPIPER.

“« Common.” — Maynard. DBoardman.

114.t Ereunetes pusillus Cassin. SEMI-PALMATED SANDPIPER.
“ Common.” — Maynard.

* Ibid., p. 218.
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1157 Actodromas minutilla Coues. LEeasT SANDPIPER.

% Common.” — Maynard.

116.t Actodromas Bonapartei Cassin. WHITE-RUMPED SANDPIPER.
% St. Augustine.” — Audubon.

117.* Symphemia semipalmata Hartlaub. WiLLer.
% Indian River to St. Augustine. Breeds in March.” — Maynard.

118.f Gambetta flavipes Bonaparte. YELLOW-LEGS.

Common.

119.t Gambetta melanoleuca Bonaparte. GREATER YELLOW-LEGS.
Common.

120* Tringoides macularius Gray. SpPOTTED SANDPIPER.
Common.

121.* Limosa fedos Ord. Mairsorep Gopwit.

Common. Reported to Mr. Maynard as common all the year near
St. Augustine, but where it nested was unknown to his informants,

122.t Numenius hudsonicus Latham. Hubpsoxiax CurLEw.

123+ Numenius borealis Latham. Esquimavx CURLEw.

I have no knowledze of the actual occurrence of these two species
in East Florida, yet they apparently must occur as winter visitors, Dr.
Coues gives them as winter visitors in his South Carolina list, and they
are well known to range at this season southward into the tropies.

1241 Numenius longirostris Wilson. LoxG-BILLED CURLEW.

“ Very abundant on the coast.” — Boardman.

Several other species of this family are well known to pass through
East Florida in their migrations, and perhaps a few others are winter
residents there.

RECURVIROSTRID .

125.* Himantopus nmigricollis Veellof. Brack-yeckep STILT.

Audubon says it is found in Florida in winter.* Mr. Boardman
gives it as “ quite common at Enterprise after the 15th of March.”

® Birds of America, Vol. VI, p. 85.
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126.f Recurvirostra americana Gmelin. Avoser.
This species must occur in Florida as a winter visitor, but I have
as yet seen no specimens that were collected there.

GRUIDZAE.
127.* (Crus canadensis Temminck. Browy CRANE.

Abundant.

In 1853, in the Proceedings of the Boston Society of Natural History,*
Dr. Bryant discussed at length the question of the relationship of G
americana Ord to the . canadensts, and arrived at the conclusion that
while the young of the G. americana, or white whooping crane, might be
brown like the mature . canadensis, or sand-hill crane, that the two were
distinct species; and this conclusion ornithologists seem to have generally
adopted. I saw none of the white birds in Florida, where the brown were
very numerous. In Jowa I have seen both, but only at a distance. The
account given by Dr. Bryant of the breeding of the sand-hill erane in
Florida is very complete and interesting. According to this author the
eggs, two in number, are laid from early in February till about the middle
of April. t

RALLIDZE.
128.* Rallus elegans Audubon. Marsa Hex.
Common.
120* Rallus crepitans Gmein. CrLapPER Ralr.
Common,
130.t Rallus virginianus Linné. Vircrvia Rair.

“ Common along the St. John’s River.” — Boardman.

131.t Porzana carolina Vieillot. Carorixa Rair.
“ Common.” — Maynard.

132.(17) Porzana noveboracensis Cussin. Yerrow RaiL.

* Common throughout the winter along the St. John’s.” — Boardman.

133.1 Fulica americana Gmelin. Coor.
Abundant.  As numerous the 1st of April as during the winter.

134.* Gallinula galeata Bonaparte. FrorIDA GALLINULE.
Abundant,

* Vol. IV, p. 303.
t See also on this point the same Proceadings, Vol. VII, p. 14.
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135.*% @Gallinula martinica Latham. PUrRPLE GALLINULE.

Well known as a resident bird of Florida, but not observed by
either Messrs, Maynard and Boardman or myself,

ARDEIDZ.

136* Demiegretta ludoviciana Baird. Louisiaxa Herow.

Common.

137.* Demiegretta Pealei Baird. Peare’s EGreT.

Several specimens of this beautiful species were brought home by
Mr. Maynard from Indian River, taken at Dummitt’s. This is some-
what farther north than any point from which it has been previously
reported.

138.* Garzetta candidissima Bonaparte. LaTTLE WuiTE HEkua.
Abundant. DBreeds in February and March.

139.* Herodias egretta Gray. Wurre Herox.

Abundant. Breeds early in the season. At a small heronry on an islet
in Lake Dexter 1 found several nests containing nearly fledged young,
March 23d.  ‘The nests, built eight to fifteen feet above the ground, were
composed of a few sticks loosely put together. Often they were placed
in the tops of bushes which were thickly overgrown with woody vines.
The young, when shaken from the nest, climbed through the vines,
using their bills as an organ of prehension, either seizing the branches
between their mandibles or hooking their bills over them, and clung so
closely that it was exceedingly difficult to dislodge them.

This and the preceding species are greatly persecuted by the hun-
ters, who sometimes destroy great numbers at their breeding places,
so many of the birds being killed and the others so much alarmed, that
large heronries are thus completely broken up. Some gunners make
it their business to hunt them for their plumes. Some means should
be devised, however, for the protection of these beautiful birds, as at
their present rate of decrease their number will soon be greatly di-
minished,

140.# Ardea herodias Limé Great Brve Ierox,

Abundant. Breeds in the retired swamps, nesting in the highest
cypress-trees. It is rare that more than a single nest is seen in one
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tree, but often several pairs breed near each other. Young, a third
grown, were met with as early as the 12th of March. This species
breeds while in immature plumage, young females being found mated
with adult males, and vice versa. The only very appreciable external
sexual differehce is that of size, the males, as is generally the case in
this family, being much larger than the females.

141.* Florida cerulea Daird. SsmarL BLue HErox.
Common.
142.* Ardetta exilis Gray. LirTiLE BITTERN.

Not common.

143.f Botaurus lentiginosus Steplens. BITTERN.

Very common at some localities.

144.* Butorides virescens [Bonaparte. Greex Herox.

Not uncommon., Smaller than northern specimens, the Florida
examples being intermediate in size between those from New Eng-
land and the West Indies, the latter of which are usually regarded as a
distinet species, under the name of B. brunnescens. They also de-
cidedly approach the West Indian type in coloration.

145.% Nyct.icorﬂ.x griseus Gray. Nicat Herox,

Ardea nycticorar Laxsg, Syst. Nat., I, 235. — Wirsox, Aupusox, NoTTALL,
BoNAPARTE ete.

Ardea grisea L1NNE, Syst. Nat., I, 239, 1766.

Ardea Gardent GMeLIN, Syst. Nat., I, 644, 1788.

Nycticorax ewropeeus STEPH., Gen. Zool., XTI, 609, pl. xlvii.

Nyeticorax americana Boxarp., Geog. and Comp. List, 48, 1838,

Nycticorax Garden: JarpixE, Notes to Wilson’s Orn. — Boxar., Conspectus
Gen. Avium, II, 141, 1855,

Nyctiardea Gardeni Bairp, Birds N. Am., 678, 1858, and subsequent Ameri-
can authors.

I did not observe this species on the St. John’s, but Mr. Maynard
found it more or less common on Indian River and Mosquito Lagoon.
Mr. Boardman gives it as “not rare.” It is said to be resident the
whole year in Florida, by Audubon.

Having {'Dm};ﬂrud specimens of the American night heron with others
from various parts of the Old World, T see no yeason for considering them

specifically distinct, though so considered by all American and some Euro-
pean ornithologists. The differences between them are scarcely appreciable.
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TANTALIDZA.

146.* Tantalus loculator 7»»¢ Woobp Inis. “ GANXET.”

Common on the Upper St. John’s, In March they were undergoing
their spring moult, and were consequently in poor plumage. According
to Dr. Bryant, who is the first and only writer, so far as I am aware,
who has minutely described their eggs and breeding habits, incubation
is generally commenced by the 1st of April. Dr. Bryant visited two of
their breeding places, one of which was between New Smyrna and
Enterprise, in a large cypress swamp on the southern border of Lake
Ashby. e estimated that a thousand pairs were breeding there.

There is a singular discrepancy in the accounts of authors in respect
to the habits of this bird. Bartram mentions it as solitary in its
habits, not associating in flocks. Audubon, always finding it in large
flocks, calls attention to this remark of Mr. Bartram as being wholly
erroneous, and regrets that his account had been so extensively copied
by authors. Dr. Bryant fully corroborates DBartram’s account, and
censures Audubon for not remembering that birds vary in their habits
at different times and places. He says he never saw it in flocks except
at its breeding places, and that they usually went off and returned
either singly or in pairs. I saw wood ibises more or less frequently on
the Upper St. John’s for four or five weeks, and only in two or three
Instances singly or in pairs. I almost invariably saw them in flocks,
both at their feeding grounds and flying 1n the air, they varying in
number from a dozen to a hundred. While more or less gregarious at
all times, they often doubtless also separate into pairs or wander singly.

In East Florida the wood ibises are called “ gannets.” TUnder this
name they were described to Audubon when he visited that country,
and concerning which he remarks : “ On asking the appearance of the
Gannets, I was told they were large white birds, with wings black at
the end, a long neck, and a large sharp bill. The description so far
agreeing with that of the common gannet or solan goose, I proposed no
questions respecting the legs or tail, but went of.” On visiting the
locality where they were said to occur, he was surprised to find the
trees covered with wood ibises. Ie hence adds: * Now as the good
people who gave the information spoke according to their knowledge,
and agreeably to their custom of calling the ibises gannets, had I not
gone to the pound, I might have written this day that gannets are found



MUSEUM OF COMPARATIVE ZOOLOGY. o6l

in the interior of the woods in the Floridas, that they alight on trees,
ete., which, if once published, would in all probability have gone down
to future times through the medium of compilers.” * Numbers of simi-
lar errors have in fact crept into our natural-history literature, and
after they have become well known as such to investigators, they are
perpetuated for a generation or two by superficial compilers. The
same may almost equally well be said in respect to nominal species.

147.* Ibis alba Villst. Waire Isis.

Abundant. Towards the end of February they were moulting and
in very poor plumage. Most of the young still retained their brown
dress, but in a large proportion the moulting was considerably advanced.
Before the end of March it was completed, and April 1st I saw large
flocks passing northward high in the air, apparently migrating.

During the winter these birds have the peculiar habit, on the Upper
St. John's, of daily flying up the river at evening and down again early
in the morning. They usually fly very low, passing just over the tree-
tops when cutting across a bend in the river, and at other times close
to the water. They are hence in easy gun-shot range from the river or
its banks, and, flying in dense flocks, afford fine sport to the numerous
sportsmen camping along its banks, who make great havoc among them.
They breed much later in the season than the herons. Dr. Bryant
states that as late as the 20th ot April they had not commenced laying,
and that they fly up and down Indian River in the same manner as on
the St. John’s.t Mr. Maynard informs me he did not meet with this
bird on Mosquito Lagoon.

148. Ibis falcinellus Linn¢. Grossy IB1s.

Tantalus mexicanus Orn., Journ. Phil. Acad. Nat. Sei., I, 53, 1817.

Ibis fulcinellus Boxap., Obs. on Nomencl. Wilson’s Orn., Ibid., V, 70, 1825. —
Inip., Am. Orn., 1V, 23, pl. xxiii, 1831. — Avpueox, Orn. Biog., IV, 608,
pl. ceelxxxvii, 1838.

Ibis Ordi Boxap., Geog. and Comp. List, 1838. — Bairp, Birds N. Amer.,
683, 1858,

“ Pine barrens between Lake Harney and Indian River, in the
ponds, in flocks of twelve to twenty.” {

* Birds of Ameriea, Vol. VI, p. 68.

t Proc. Bost. Soc. Nat. Hist., Vol. VII, 15.

{ The above is 2 memorandum of the recent occurrence of this species in East
Florida, obtained from Mr, Maynard, but whether given by him on his own authority or
on that of Mr. C. H. Nauman, I am at present uncertain.
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ARAMID A,

149.* Aramus giganteus Baird. Cryixeé Birp. *“LimprIx.”

This singular 2nd stupid bird is at present more or less common about
the grassy lakes and bayous from Lake Dexter southward. Now that
Florida has become such a favorite winter resort for health-seekers,
pleasure-seekers, and sportsmen, it will be surprising if it is not soon
exterminated, as it seems to have almost no fear of man or the gun.
They are generally seen in pairs, rarely, however, more than a few
occupying the same vicinity ; and when one of a party of them is shot,
the others, instead of seeking safety by flight, remain and salute the
intruder with their singularly discordant cries. Their excellent flesh
will tend to favor their rapid extermination. They build their nests in
bushes along the river and its bayous, occasionally at a considerable
height, but make no effort to conceal them. At Hawkinsville I found
a newly built nest, containing a single egg, March 20th, and a few days
later, at Lake Dexter, I met with young nearly full grown. IHenege
they must breed very early, and, perhaps, somewhat irregularly. Dr.
Bryant gave the first detailed account of the habits of this bird,* to
which there is little to be added. He says he found it more or less
common on the St. John’s from Lake George to Lake Harney, but
most abundant on the Wikiva Creek, which empties into the St. John's
about twenty-five miles below Enterprise. This account agrees with
my own experience in respect to its distribution. I did not ascend the
Wikiva, but was informed that this bird was much more abundant there
than on the St. John’s. Dr. Bryant says that incubation usually com-
mences in February, and that the number of eggs it lays is very large,
sometimes numbering fifteen. Its popular name in Florida is “ limp-
kin.”

Possessing many features that ally them to the rails, they in other
respects resemble the herons, and especially the ibises, besides having
peculiar characters which mark them as a group distinct from either.

ANATIDA.

150.t Amnas boschas Linnd. MarrarD.

« Common all winter in very large flocks.” — Boardman. Audubon
speaks of their occurring in such numbers in portions of Florida, when

* Proc. Bost. Soc. Nat. Hist., Vol. VII, p. 12.
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he was there in 1831, as to darken the air, and the noise of their wings,
when rising from the large submerged savannas, he compares to the
rumbling of thunder. Mr. Maynard also found them in vast numbers
in 1869 on Indian River.

151.t Anas obseura Linné DBracr Ducr.

“ Quite common.” — Maynard.

1524 Dafila acuta Jenyns. Pistair Duck.

“St. John’s River ; not common.” — Boardman. Mr. Maynard says
that on Indian River he found them in immense numbers, passing over
in clouds for hours together.

153.t Nettion carolinensis Baird. GrEEX-WINGED TEAL.
Abundant.

154t Querquedula cyanoptera Cassin. Rep-BREASTED TEAL.
This species was found by Mr. Maynard in great numbers in the
savannas of the upper part of Indian River, but unfortunately the
specimens he obtained were lost. This, I believe, is the first time it
has been reported from any of the Atlantic States.

155.t Querquedula discors Stephens. BLUE-wiINXGED TEAL.
Abundant.

156 + Spatula clypeata DBoie. SHOVELLER.
“ Common.” — Maynard. Boardman.

157.t Mareca americana Stephens. BALDPATE.
“ Common.” — Boardman.

158.* Aix sponsa Boie. Woop Duck.
Abundant. DBreeds early. Saw young March 15th.

159.t Fulix marila Buaird. Scave Duck.

Anas marila Lixsg, Syst. Nat., I, 1766, 196. — WiLsox, Am. Orn., VIII, 84,
pl. Ixix, 1814.

Fulignla marila Avp., Birds of America, VII, 335, pl. ceeexeviii, 1843.

Fuligula affims Evrox, Mon. Anat., 157, 1838,

Fuligla maridoides Vicors, Zoil. Blossom, 31, 1839,

Fuligula minor Giraup, Birds of Long Island, 323, 1844. — BeLL, Proc. Phil.
Acad. Nat. Seci.. I, 141, 1842,

Fulix marila et affinis Ba1rD, Birds N. Amer., 791, 1858,



864 BULLETIN OF THE

Very abundant. By far the most numerous duck on the St. John’s
River. Quite common at Jacksonville as late as April 1st.

The Fulix, or Fuligula, affinis auct. is evidently only the smaller, darker
southern form of the F. marila auct. Most of the specimens collected in
Florida were of the so-called F. affinis type.

160.1 Aythya americana Bonaparte. RED-HEAD.

Abundant in the marshes near St. Augustine, in 1831.— Audubon.*

I find the A. vallisneria recorded in my notes made at Jacksonville.
I saw none, however, myself, but it was reported by sportsmen to not
unfrequently occur there.

161.t Bucephala albeola Baird. BuTTErR-BaALL.
Observed in Florida by Audubon.t

162t Erismatura rubida Ponaparte. Ruvppy Duck.

More or less common on the Lower St. John’s. Also observed by
Audubon when he was on the plantation of General Hernandez, in
East Florida, and “ in immense flocks ” about a hundred miles up the
St. John’s River, in February, 1832.] Also obtained by Mr. Maynard

at Dummitt’s.

163.t Lophodytes cucullatus Rechenbach. HoopEp MELRGANSER.

“ Very abundant on the coast.” — Boardman. * Numerous at Dum-
mitt’s.” — Maynard. Oeccasional on the St. John’s.

Geese are currently reported by the inhabitants to occur in winter in
North Florida, but I am unable to state what species. Probably Ber-
niela canadensis and B. brenta, and perhaps others, are at times more
or less common, since they are well known to occasionally visit Cuba.

PELECANIDZA.

164.* Pelecanus erythrorhynchus Gmelin. Wuite PELICAN,

“ Seen in large flocks near the mouth of the St. John’s all winter.” —
Boardman. “ Common on Indian River. Said to breed on an island
near Dummitt’s, and at Jupiter Inlet.” — Maynard.

165.* Pelecanus fuscus Linné. Browx PELICAN,.

“ Abundant on the coast in winter.” — Boardman.

® Birds of America, Vol. VI, p. 812.
t Ibid., p. 370. $ Ibid., p. 326
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SULIDA.

166.t Sula bassana DBrisson. Commox GARXNET.
“« Abhundant on the coast.” — Boardman.

167.* 8ula fusca Linné. DBoony GANNET.

A few were seen on the coast near St. Augustine by Mr. Boardman.
Mr. Maynard also observed it at Cape Canaveral

PHALACROCORACIDA

168.* QGraculus floridanus Bonaparte. Froripa CORMORANT.

Common on the St. John’s, and, according to Mr. Boardman, abun-
dant on the coast.

PLOTIDA.

169.# Plotus anhinga Linné. Sxaxe Bikp. Water TuUrger.

Abundant. Breeds in February and March, sometimes nesting in the
tops of the highest trees, and sometimes quite low. Doth sexes incubate.

PROCELLARIDA.

170.t Qceanites oceanica Coues. WiLsox’s StorMy PETREL.
“ A few about the coast at Fernandina.” — Boardman.

171.t Puffinus major Fubricius. GREATER SHEARWATER.

“ A few about the coast at Fernandina.” — Boardman.

LARIDZA.

172.t Larus argentatus DBrinnich. Herrixe GuULL.

Common. Seen up the St. John’s as far as Hibernia.

On my voyage from New York to Augusta, Ga., on my way to
Florida, small parties of these gulls, numbering usually six to twenty,
were almost constantly hovering near the vessel. In the Bay of New
York, as along the coast of New England, and doubtless along that of
all the Atlantic States at this season, the birds in immature plumage
far outnumbered the others ; but a hundred miles from land all the gulls
of this species seen were old birds, which aceords with observations of
mine made on other winter voyages in the North Atlantic. It hence
appears that the young birds are less venturesome than the adult, and
keep mainly near the land. This accords also with the well-known
fact that young birds, in migratory species, do not generally attain so
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high latitudes in the breeding season as the fully adult. It is also
highly probable that, generally, the young birds of this family do not
range quite so far southward in winter as the older. The mature herring
gulls, so far as I had an opportunity of observing, far outnumbered
the young ones along the Carolina coast and on the St. John’s River.

173t Larus delawarensis Ord. Ri¥c-piLLED GULL.

“ Not numerous.” — Boardman.

174* Chroeecocephalus atricilla Lawrence. LavcHING GULL.
Common along the coast and on the Lower St. John's.

175.t Chrceecocephalus philadelphia Lawrence. BoxaparTE’s GULL.

With the preceding, and equally numerous. Also common, accord-
ing to Mr. Maynard, on Indian River.

176.1 Gelochelidon anglica Bonaparte. Marsa TERN.
Obtained by Mr. Maynard on Indian River.

177.* Thalasseus regius Gambe. Rovar Terx.
“ Abundant about the coast.” — Boardman. Maynard.

178. Sterna hirundo Linné. Commox TERN.
“ Common at Dummitt's.” — Maynard.

The following table of measurements of sixty-five specimens (forty-five
males and twenty females) of this species, taken in the breeding season at
Muskeget Island, Massachusetts, indicates the considerable range of indi-
vidual differentiation that obtains in this species. Though so great, it does
appear to be greater than occurs in Sterna macrura, of which I have the
measurements of twenty-five specimens taken at the same loeality and dur-
ing the same excursion, nor is it probably greater than most of the terns
and gulls present, as is evidently indicated by the great number of
measurements of specimens of other species of the Laride of our coast
now before me.

The average dimensions of the specimens cited in the subjoined table
are as follows: —

Males : Length, 14,51 ; alar extent, 30.72; wing, 10.47; tail, 5.80; cul-
men, 1.40; tarsus, .78. Females: Length, 13.85; alar extent, 30.59 ; wing,
10.57 ; tail, 5.74; culmen, 1.36; tarsus, .77. The extremes of the same
are as follows: —

Males : Length, 13.00 to 15 77 ; alar extent, 29.00 to 32.00; wing, 9.65
to 11.70; tail, 5.00 (4.817) to 7.00; bill (culmen), 1.28 to 1.55; tarsus, .70
to .B7.
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Females : Length, 13.10 to 15.50; alar extent, 28.20 to 32.00 ; wing, 9.90
to 11.50; tail, 5.20 (4.757) to 6.11; bill (culmen), 1.25 to 1.55 ; tarsus .70
to .00,

Measurements of Massachusetts Specimens of STERNA HIRUNDO,
Taken in the DBreeding Season.

o8 :"-‘!*il Localit Date Collector % |zE| B |28
%1343 2 ] "l §l=E|E |88 |5
= | )| - =
—| 814 J| Ipswich |Junel§, '63 Allen & Maynard 14 00, 30 50| 10.62) 6.90! 1.33 3
—| 807|d £ June 16, '68 H 14.36; 20060 10.10| 6 56i 1.33 .70
10477| 905 | Wellfleet | June 26, '68 3 14 75, 31.90| 10.50| 6.50! 1.35 .80
10478| 908 & e June 26, ‘63 L 14.30° 31.70| 10.45 6.00| 141 .76
10479] 93511 o June 25, 63 L 14.00° 31 w}l 10.60] 550 133 54
LMB0, 908 | £ June 26, 68 i 13 75 SL.o0| 10.75 540! 128 .7
—| 911 7| Muskeget Isl. | June 29, '63 Lk 1475 80.50¢ 10.50) 600, 1.30) .87
10481 0137 June 29, '68 i 14.40. 29 30( 10.15| 6.00] 1.50) 50
104835 915 & £l June 29, 'G5 g, 14 80| 20.30| 10.40| 5.50| 145 —
10485) 917 | X June 29, 63 L 14 90| 29.60| 10.40| 5.55! 1.35] .85
90| 5 " June 29, 'G5 L] Ld () 30.00] 11.00 575 185 .76
{ oog1 Ex June 20, 68 5 1400 30.500 1040 5.55 140| .77
104890 935! 7 15 June 29, 68 o 14.40; 2980/ 10.25] 545 137 .81
10490( 925! & L June 33, '68 o 14.50) 3025 10,30 5.40' 1.35 80
— I s If June 29, 68 £ 14.601 81.00| 10.50{ 6.00| 140/ .75
10491 928 5 it June 29, ‘63 e 14.50; 30.80| 10.15) 5.60| 1.52) .74
—| )i d i June 29, 68 oK 13.60! 31.15| 1025 660 —| —
— g o June 30, ‘68 - 14.50| 81.65| 10.15 6.10] —| —
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— M3 d £ June 30, "68 2 14.25: 30.25| 9.75 560 — —
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1492 945! 3 ° June 30, 68 o 14.3100 30.50) 10.25 5.50( —| —
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10501| 957 & g July 2,763 i 14.26 81.00| 10.65 5.61 1.3 .76
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—| 970: J = July 2,'68 4 14.28] 30.80) 10.50) 5.40( 135/ .81
—| 071ig £r | July 2,768 B 14 401 31.60/ 1030 5.70| 1.40 .75
— 972 3 £ July 2,68 s 14.00) 30.00| 9.80| 5.15 140/ .3
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10303 975/ | by July 2,'68 o 15.20) 30.50 10.56| 5.85 143/ .85
| 97/ d| i July 2,68 i 14.25; 3L.20) 1025 5.70 151 .80
10504| 979! | = July 2,68 o 15 25, 31.00] 10.00 627 145/ .81
—| 930i & i July 2,'68 e 14.70, 30,55 1040/ 5.45] 1.51) .85
— T “ July 2 ‘68 kL 14 55, 31.000 10.55) 5,65 1.41) .76
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10451) 912§ Muskeget 1sl | June 29, 68 Ll 1.20° 30.00{ 10.00| 6.000 1.40, .76
104534 915 ¥ A June 20, 68 £ 14.55, 30.75; 10.55) 6.07 142 55
10433 01t % 5 June 2, 68 i 13.90| 29.800 10.05 .‘}.Tﬁl 1.501 .75
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—| o1 ¢ L] June 20, *§8 iz 13.50; 2820, 10.30| 5.85 125 .75
— 93] ¥ i June 29 'G8 A% 13.60| 30.25 10.25 5.65 1.26 .71
ll'll.‘i? g2z ¢ | H June 29, '§3 AR 13.55' 30.55 10.63| 6.70) 1.25! .BO
[LO488| 024: % A June 29, 68 . 13.10) 29.50' 10.50) 5.20 1.35/ .73
| 948 ':" s June 30, 68 £ 14.50; 8175 lﬂ.._‘-ﬂ'lll 5.00| —| .80
(10434| 950, ¢ i July 2, 68 i 14.30° 3100 10.50{ 5.80 128] .80
10495 650 9 | i July 2,68 ‘o 13.60! 3200 1130, 5.75 130 .80
| —]| 930 9| " July 2,68 i 15 50! 31.75 11.25| 5.41 1.48 .71
10498 955 ¢ | L July 2 68 & 13.56, 30.000 10.30 5.14 1.30, .74
| —! 974 % kL i July 2 'G8 1 1525) 3200, 11.25( 6.11 134| .90 |
| —| 976, § = July 2,768 o 14.20' 30.20 10.26] 5.55) 1.31 .75
| —| 978 u“ July 2 %8 oE 14.60° 31.80' 10.70! 545/ 1.55/ .80
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10505 999 ¥ | s {July 2, '68 i 14.35 30.50 10.45 5.60 149 .80
— 1001 F (L | July 2, '68 i 1440, 31.00/ 10.65 5.85 1.40/ .85
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179. Sterna macrura Naumann. Arcric TErx.
“Common at Dummitt’s.” — Maynard.

As already remarked under Sterna hirundo the individual variation in
the present species is very great. The largest and smallest specimens in
a series of twenty-five, taken at Muskeget Island in the breeding season
measured as follows : —

Largest (£): Length, 16.00; alar extent, 32.75; wing, 11.75; tail, 6.00.

Smallest (@) : Length, 14.33 ; alar extent, 27.52; wing, 9.85; tail, 4.26.

The maxima and minima of this series are as follows: —

Length, 14.10 and 17.00; alar extent, 27.52 and $2.75; wing, 9.85 and
11.84 ; tail, 4,26 and 8.25.

While the females average a very little smaller than the males, several
of the females are very nearly as large as the largest males.

The Sterna Forsteri may also occur as a winter resident, but I have
at present no evidence of its occurrence there at this season. A specimen
from the * St. John’s River, Florida,” collected by Dr. Wiirdemann, is
cited by Mr. Lawrence * and Dr. Coues § (Smithsonian collection No.
4928), but no information is given as to when it was collected.

150.* Rhynchops nigra Linné. BrAck SKIMMER.

Abundant on the coast, occurring in large flocks. Not observed by
me on the St. John's.

COLYMBIDZA.
181.t Colymbus torquatus DBriinnich. Loox.

“ A single specimen at Mandarin, on the Lower St. John’s; abun-
dant off Fernandina harbor.” — Maynard.

The considerable number of specimens of this epecies in the Museum of
Comparative Zodlogy show a wide range of individual variation. In a
series of fiffeen specimens from various localities in New England, but
mainly from Massachusetts, the variation in the length of the folded
wing amounts to twenty per cent of its average length in the whole se-
ries; in the length of the tarsus, to twenty-nine per cent; in the length of
the outer toe, to thirty per cent; in the length of the head, to twenty-
eight per cent; and in the length of the culmen to twenty-three per cent.

The form described some years since as Colymbus Adamsi seems to have
been founded on very old specimens of the large northern race of C. tor-

* Baird's Birds of North America, p. 863.
1 Proc. Acad. Nat. Sci. Phila., 1862, p. 547.
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gquatus, in which the color of the bill is unusually light, and the bill itself
unusually produced.

182.t Podiceps cornutus Latham. IorxED GREBE.

P

“ Not uncommon on the St. John's.” — Boardman.

183.1 Podilymbus podiceps Lawrence. CaroLINA GREBE.
Abundant on the St. John's.

Résumé of the preceding Tables of Measurements, with suvplemental
Remarks.

The following tables present a brief summary of the measurements
given in Part IV. In the first table is given the average dimensions of
thirty-two species, based on specimens collected, in each case, essentially
from the same locality, and generally based on twenty or more speci-
mens, the number varying in the different species from thirteen to
sixty-five specimens. In all cases where the average sexual differ-
ence in size is appreciable, the dimensions are given for each sex.
In most cases very nearly all the specimens are from Eastern Massa-
chusetts, a few being from different localities in Southern Maine, and
a few from Northern Illinois. 1In a few species all the specimens cited
are from Easterp Florida ; in a few other species part of the specimens
are from Southern New England and a part from Eastern Florida ;
but in these cases a separate average is made of those from each of
the two localities. The number of the specimens on which the average
is based 1s given in each instance.

The second table shows the range of individual variation in size in
the same species, based also on the same specimens.

The third table shows the amount of geographical variation in size in
specimens of the same species from northern and southern localities,
these localities being generally Southern New England (Eastern Massa-
chusetts in the main) and East Florida. Only seven species are cited,
but I have traced about the same ratio of difference in a score or more
of others, of which the measurements have not yet been published.
Although the number of specimens compared from the two localities
has in many of these cases been comparatively small, enough have
been examined to show the general constancy of the variation in all
the species which breed at both these localities.

It should be added that the specimens on which the generalizations
VOL. IL 24
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given in Table Il1 are based were not taken at the seasons likely to
give the greatest differences, the northern specimens having been taken
in summer and the southern ones in winter. Had summer Florida
specimens been used instead of winter specimens, the differences would
have been doubtless much greater, since in some caszes, and especially
in the cases of Ageleus pheniceus and Quiscalus purpureus, the sum-
mer home of a part at least of the Florida specimens must have been
somewhat to the northward of Florida.

I. Table showing the Average Dimensions of Thirty-two Species of
American Birds, based on Measurements of Thirteen to Sixty-five
Specimens of each Species.

| s - 45 . o
c g = l - &0 =) =
Epecies. Locality, Y Sex| o | ﬁﬁ | 2| [33 E
R 7
'f“%l_—.&.|_ - | e |_E.'_
Turdus Swainsoni . . | Southern New England | 24 | — 717 | 11.65 | 380 288 | 1.15
Turdus Pallasi . o L | 46 | — | T4 | 11157 | 897 | 272 | 1.15
Turdus fusceseens . . . 1 *u 40 | — | 788 | 11.83! 382 | 2RR|118
Harporhynchus rufus | ] i 17 | — | 1129 | 13.09 | 4.15 | 6.00 | 1.51
Mimus polyglottus . . . [ Forida . . . . . |87 | —| 891 | 13.69 | 458 | 4.87 e
Galeoscoptes carolinensis i Southern New England | 20  — 8.60 | 11.15 ._3]33 g.m l.lg
Sialia sinlis . . . . . . “ _ 2 | r.m| 1108 | 3.94 | 255| .7
G]:-n‘tﬁl;?ti?trirhaﬂ Ao S L L ?[-; J f:.lij | 693|217 2.00 .%T
Parus atricapillos . . . | Eastern Massachusetts | 27 — | 538 | 837 | 247 250 | 50
Tyrannus carolinensis. . | Southern New England | 20 — | 800 | 13.97 | 449 330 | .%
Pyranga rubra . : £ i 13 ' 4| 705|711.33| 376! 269| .16
Troglodytes agdon . . | Florida . M e [ e 489 | 661 205 1.80| .62
Passerculus savanna .| Massachusetts . . . | 26§ =— 5.2} S| 290 196 ﬁ":
Peucsea wativalis . .| Florida. . . . . . |22 | — | 588| B9) ﬂ--lié 2.49 il
T WS e |88 | | BE| AR ERE) AT NS
Cardinalis virginianus 1 | “ ... . .|2 %[ 825|112 |353]841 i
i Southern New England | 30 B.19 ) 11.82 | 344 38.36 | 1.
Pipilo cr;’thrupht'!mlmus} FI::riqla E 14 'f: | 88| 0.8 313 _]1.}{; ‘04
Hedymeles ludovieiana | Southern New England | 17 | & | .97 1215 | 393 282 | .86
Teterus Baltimore ‘ L Ex 20 _:_; | 7.52| 1155 | 871 292| b2
Dolichonyx oryzivorus . : :: Eﬁ 3) | '.‘9{;1 Hn:i .fr: : r’; fr_.? 1%
Agelmus phoeniceus | “ L o3 | © | 7653|1224 a%el 203| —
| | Northern Statea. . . |15 | g | 1043 | 1630 401 | 3 é:; —_
& : y| Florida.. ., . . . . |13 | & | 281 1550 | 4.4 235 —
Sturnella ludoviciana . Northern States, . .| 8 | © | 955 1443 459 282| —
| Florida . s T A 9| 9 B.O9G | 14.08 | 422 | 2487 —_
! | Northern States. . . 15 | d 1043 16.30 491  3.16 =
. Florida S o 981 | 1550 | 447 | 285 —
Quiscalus purpureus . I Nn;'tl1frn States . ; (9 | 955 14 -;3 4.29 | 282 —
|| Florida. . . . . 1| 9| ¢ | 896 1409|422| 257 —
o s “ e e e e e || | 1G5 248719 TOO| —
i Quisealus major. . . { T s . 1B %1295 1794 | 667 511 —
: Massachusetta . . . |18 | — | 1151 | 1G.87 | 5.13 | 489 | —
| Cyanura cristata { Florida. . . . . .[11|— 1098|1511 | 475/500| —
Cyanceitta Aoridana : Lo R S 12 = 11.74 !}-1.-1-‘: :l.-ll 4 ﬁ-[-: —_
i - - ¥ a0 = a1 | ‘1-..?‘ e
Hylotomus pileatus { | AT } “.[: }.'1 ':? }h: ;':.'. ﬁ Egé | f;._r,.l ko
Picusborealis . . . .| “ . . . . . .|2 | —| 8214|1446 | 471 3-%1 =
3 Massachusetts . . . [ 18 | — | 1245 1994 624 | 435 | —
Colaptes suratus | Fiocida s 0 |01 | = | aves| 1882 | 6i8e | ad0| —
Conurus carolinensis o | L e s o8 e |19 —|[ 18370 2076 ] THR]| — —_—
. Tlinoiz . e o T4 | 1015 15644 | 440 EF% p—
s i o Florida . . . 118 2 946 1416 | 422 | 252 | —
Oxtyx virginianus . Minols. . . - . -| 6| 9| 983|1510| 486 | 267 —
Florida . . . - . . |10} @ 0437 | 1402 | 417 E.fr{l- _H
Massachusetta . « | 46 | & | 1451 | 30.72 (1047 | 680 [ .5
Sterna hirundo . . 1 | Wi . 2”_?__].-5-:&5_ .60 _I'.! -_IT i g7
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II. Table showing the Range of Individual Variation in Thirty Species
of American Birds, based on the Measurements of Thirteen to Sixty-
Jive Specimens of each Species, collected at the same Locality.

Species.

Locality.

Turdus 3wainsoni .
Turdus Pallasi . .
Turdus fuscescens . .
Harporhynchus rufus .
Galeoscoptes carolinensis
Mimus polyglottus .
Sialia sialis

Geothlypis trichas .
Pyranga rubra .
Parus atricapillus .
Troglodytes aédon .
Passerculus savanna .

Peucma mativalis

Cardinalis virginianus .

Pipilo erythrophthalmus

Hedymeles lndovicianus
Icterus Baltimore .

Dolichonyx oryzivorus

Agelmus phoniceus

Sturnella ludoviciana .

Quiscalus purpureus .

Quiscalus mujor

Cyanura cristata .

Cyanccitta foridana .
Tyrannus earolinensis

Picus borealis
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Table T1.  (Continued.)

s&| .| = i B
Bpeocies. Locality. |G';.E| o EE |2 E
;?'L.f': L7 3 ":'.r:i = [ ] 5

(| Passaghusetts . Min- 18 | = |1200 101 600 %.00( =

s . . |Max. | 18 | —[13.0020.75| 6 €0 4.70| —

Colspted surstus. o« i Florida. . . . . . [Min. | 11 |— 10.60/17.60| 560 4.10] —
RN R B E

" e e e e . Min. |19 (112502000 TO0F — | —

Conturua carvlinensls . { “ 0L .o imax. |19 |Zhaeo[22.50 7.85] —| —
Ilinois . . . . . . [Min. | 7|4 (10001500 4.37 2.55| -—

... e .. Max | 7 |g [10560/16.60) 4.60] 3.00] —

Florida . « o [Mio. | 16 | & | 9.00]13.80 -uml 230 —

“ .. . .. .|Max.|38 |7 |10.00]14.75| 4.50| 8.00] —

Ortyx virginlanus . . | yyinete. - ° . | [sin. | 6| © | 9.50{14.50; 4.25] 2.45] —
“1 PR e | (T 10.25/15.50) 4.50) 2.85) —

Florida. . . . . Min. | 10 g 0.00 13,100 3.85 2.50] —

L . . e e . [Max.| 10 | 9 |10.00/14 60 4.40! 2.77| —

Massachusetts . . Min. | 45 | 7 13.0020.00) 9.65 481 —

- s . . . |Max. |45 | 7 15.50 32 00/11.70) 7.00] —

Bterns hirundo . . . “ . Min. | 20 S 13.10 25.20 .90 475 —
" . . - IMax |20 | 9 155032001150/ 6.1 —

III. Table showing the Geographical Variation in Size in Seven
Species of American Birds, between Specimens from Florida and
the Northern States.

. ‘E,gi ':jn- EE Ell'? - ;

Species. Locality. ;‘E_}_bu z ;:;:: g E E

1. |- | e S o ] W £
iy Southern New England | 82 | | 8.9 1132 | 343 (336 | 1.06
Pipilo erythrophthalmus { | giicatr® Me¥ ERERE | 58 | | 2481 "ok (513 356 of
. | Southern New England | 40 | & | 9.16 | 1471 | 469 3.63 —_—
Agelras phosnicend { | South Carolina & Florida 11 | & | 902 1441 462 361 | —
Northern States . . .| 16 | & | 1045 lii.&ll 41491 Eﬁ:’ —
Florida . . . ., . 12| g | 981 /1570 447 |285| -
Starnella lndoviciana .4 | xR s 1T 0 E;| 0.55 | 14.43 | 429 282 —
| Florida . . . . - | 9| ¢ | 896|14.09 422 (257 —
| Northern States . . .| 15 | o (1043 1630 (491 |316| -
" Florida . 12| g | 981 1570|447 |286| —
Quiscalus purpureus . .4 | Northern States . . .| 8| @ | 055 (1443420 282 | —
Flovida . . . . . o 9% | Q| 8961400 (4.22 257 | —
Massachusetts . . . . 18 | — | 10.71 | 16.87 613 480) —
Cyanura cristata « . 4| pioriay . . . . KL ‘— 1098 [ 1511 475 | 5.00 | —
| Massachusetts . . . . 18 | — | 1245 19 624 435 —
Colaptes auratus. . ~i, Florida . . . . . /11| —|1166|18.82 /581 |440| —
IMinois .« . 5 I Tl g |1018 1544 | 447 [282]| —
. Florida . . . . . 16 | & | 946 | 1416 | 4.22 252 —
Ortyx virginianus . . . iIilim;iﬂ e e o 8| Q| 9631500 436 gs;;i =
Florida . . . . . 10| ¢ | 937|14.02 /417 /254] —

In the tables and remarks contained in the preceding pages many
facts have been given bearing upon the subject of geographical varia-
tion in birds, and especially in reference to the differences that al-
most universally obtain between specimens of the same species from
northern and southern localities. In addition to the smaller size of the
southern specimens, — a fact which has been for some time quite gen-
erally recognized, — attention has been called to the differences in color
and in the form of the bill that seem almost equally constant and’ easy
of recognition. In severalJﬁpecies that range in the breeding season
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from Florida to Maine, a tendency to a relatively greater elongation of
the tail in the Florida specimens has also been noticed, —a feature so
well known to characterize a large proportion of the birds of Lower
California, as pointed out some years since by Professor Baird, — but
this variation is not so frequent as the differences in size, color, and in
the length and form of the bill. As already remarked, the tail is not
usually abbreviated proportionally to the general diminution in size in
the southern or Florida forms of the birds of Eastern North America,
and in some species it is actually longer than in the larger northern birds.
As shown in the above tables, this is the case in Pipilo erythrophthal-
mus, Cyanura eristata, and Colaptes auratus, or in three species out of
the seven cited in the last table.

In numerous instances the southern forms of the birds enumerated
in Part IV of this paper have already been specifically separated from
their northern relatives; and if the example of some previous writers
was to be followed at least a dozen other similar species might still be
added from among the birds of Florida. Some, indeed, might be re-
ferred to the already separated West Indian and Mexican or Central
American so-called species rather than to the northern type. As al-
ready stated, I consider this almost universal similar variation of the
southern representatives of species from their northern representatives
to be the result of a law of gradual geographical differentiation, and
that the interest of science is better subserved by simply recognizing
these differences, and the law of geographical variation of which they
are the result, than by giving to each newly discovered race a distinctive
binomial name; and the more especially since in numerous instances
there is the most indubitable proof of the gradual and almost imper-
ceptibly minute intergradation of the extreme northern and extreme
southern types, even in cases where they are the most widely diverse.

In conclusion, it may be stated that the differential diagnoses of the
southern types, in cases where they have been specifically separated
from the northern, and the comparisons of them made with the northern
for the purpose of showing their specific distinctness, are in many
cases admirable descriptions of the usual differences found to distinguish
the Florida-born birds from their -co-specific representatives born in
the Northern States. These differences are commonly solely the fol-
lowing : In the southern types the size is smaller, the bill longer, and
the colors generally darker; the latter resulting from the greater pre-
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dominance of the black in those in which portions of the plumage are
mottled with this color, and the greater breadth of the dark transverse
bars, and the correspondingly diminished breadth of the alternating
lighter ones.  To illustrate this point more fully, I herewith append a
list of some of the so-called species of American birds that have been
specifically separated by different authors from their northern repre-
sentatives, but which are in reality only the extreme southern forms of
species previously well known, with which they were considered by the
older writers to be specifically identical, the most of them having been
separated within the last ten or fifteen years : —

Accipiter Gundlachi, separated from Accipiter Cooperi.

Accipiter fringilloides,
Falco dominicensis,
cinnamominus et
sparveroides, ete.
Mimus Gundlachi
et Hillii, ete. }
Seiurus ludovicianus,
Thryothorus Berlandieri,
Dendraeca Gundlachi, ete.
Chordeiles minor et
Gundlachi, ete. }
Antrostomus cubanensis,
Xanthornus affinis,
Sturnella hippocrepis et
mexicana, }
Quiscalus baritus,
Corvus minuths,
Ortyx cubanensis et texanus,
Campephilus Bairdii,
Colaptes ehrysocaulosus,
Butorides brunnescens,
Actiturus longicaudus,
Macrorhamphus scolopaceus
Charadrius tenuirostris,
Larus argentatoides et
Smithsonianus, }

(13

ik

1

[

L1

L1

[

Accipiter fuscus.

Falco sparverius,

Mimus polyglottus.

Seiurus noveboracensis.
Thryothorus ludovicianus.
Dendrwea mstiva.

Chordeiles popetue.

Antrostomus vociferus.
Icterus spurius.

Sturnella ludoviciana.

Quisealus purpureus.
Corvus americanus.
Ortyx virginianus.
Campephilus principalis.
Colaptes auratus.
Butorides virescens,
Actiturus Bartramius.
Macrorhamphus griseus.
Charadrius melodus

Larus argentatus.

In other cases the arctic forms, or the northern types, having been
discovered subsequently to the southern ones, these have been deseribed
a8 specifically distinct from the latter. The Bucephala islandica, sep-
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arated from the B. americana et clangula, and the Collurio excubitoroides
from the C. ludovicianus, will serve to indicate the class of so-called
gpecies here referred to.

The Pacific Slope of North America furnishes a similar list of spe-
cies, based on either southern or northern forms of others previously
known ; and the middle region of the continent its list of similar nominal
species, mainly based on the desert forms of widely ranging species. In
the northern half of the Old World, also, have the northern and south-
ern geographical forms of the same species been specifically separated ;
but it is not my intention to call farther attention to them at present.

As already remarked, the American representatives of circumpolar
species differ from the European and Asiatic principally in two ways,
namely, in the apparently slightly larger size of the American, and in
their somewhat brighter colors; but specific separations seem to have
been based almost as frequently upon some theory of geographical distri-
bution, or upon the individual variation of single specimens, as upon the
real though slight differences that frequently obtain in such cases.

PART V.

On the Geographical Distribution of the Birds of Eastern North Amer-
iea, with special reference to the Number and Circumseription of the
Ornithological Faune.

1. InTRODUCTORY REMARKS.

The distribution of plants and animals in cirecumpolar zones over the
earth’s surface has been long recognized; Humboldt* first making
known the fact of such a natural distribution of the plants, and Agassiz,t

* HumporLpt, A. vox, et BoxpLaxp, AiME.  “ Essai sur la Géographie des Plantes,”
etc. 4to. Paris. 1805.

t Acassiz, Lours. “ Essai sur la Géographie des Animaux,” Revne Suisze et Chro-
nique Littéraire, Tome VIII, pp. 441- 452, 538 =585, 1845, ** Note sur la Distribution
Géographique des Animaux et de I'Homme,” Bulletin de la Société des Sciences Natu-
relles de Neuchatel, Tome I, pp. 162- 166, 357 - 361, 366 - 369, 1845. “Sur la Distribu-
tion Géographique actuelle et le mode de P'apparition actuclle des Animaux a Ia
surface du Globe.” Ibid., Tom. 2, pp. 347-351, 1847. * Geographical Distribution of
Animals,” Edinburgh New Philosophical Magazine, Vol. XLVI, pp. 1-25, 1850.
Ibid., Christian Examiner, Vol. XLVIII, pp. 184-204, 1850. **Sketch of the Natural
Provinces of the Animal World and their Relation to the different Tvypes of Man,” Nott
and Gliddon's Types of Mankind, pp. Iviii - Ixxxii, 1854. Also especially insisted upon
in a course of unpublished Lectures delivered before the Lowell Institute, Boston,
December, 1869. '
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Wagner,* Dana,f and others, subsequently establishing the same in re-
gard to animals ; the distribution of both plants and animals being prima-
rily determined by the same influences. It has been further shown that
these influences are mainly elimatie, temperature having been justly
recognized as governing the limitation, especially in latitude, of not only
the species, but of faune and floree. Their limitation in longitude is
likewise as directly determined by climatie influences,{ though indirectly
by physical barriers, as oceans, mountain chains, and deserts. Iumidity,
in many instances, is scarcely a less, and in some cases a more, power-
ful limiting agent than temperature, plants being highly sensitive to
hygrometric conditions, and their distribution intimately affects that of
animals, since the existence of the latter is dependent upon the presence
of the former, and their variety and numbers upon the degree of luxu-
riance of the vegetation. The faunal and floral zones hence coincide
in their limitation in latitude with the climatic zones, but by no means
necessarily with the geographical circles ; isothermal lines, and not paral-
lels of latitude, forming their boundaries. Their limits in longitude are
determined by the influence geographical barriers, especially long chains

of high mountains, exert upon climate.

* WAGNER, ANDREAS. “ Die geographische Verbreitung der Siiugethiere,” Abhand-
lungen de: baierischen Akademie der Wissenschaften, Math. Phys. Classe, Band IV,
Abth. I, pp. 1-146, 2d Abth., pp. 1-108, 3d Abth., pp. 3-114. Mit 9 Karten, 1644~
1846.

t U. 8. Exploring Expedition Report, Crustacea, Vol. IT, pp. 1451~ 1500, 1852.

t 1 am aware of the diversity of opinions still prevalent among naturalists in regard
to the influence climate exerts in determining the geographieal distribution of species,
and that many writers on this subject attribute to it only a slight importance, or alto-
gether ignove it.  The limits of these preliminary remarks will not allow of an extended
comparizon of the views of different authors on this point, nor a detailed consideration
of the supposed objections that have been raised against the proposition above expressed.
I agree with Mr. Andrew Murray in his remark, that, although * various authors have
endeavored toembody the differences between the faunas and floras of the different re-
gions of the globe into some kind of system, . . . . they, with one or two exceptions,
have worked upon no definite prineiple, and the result has been a mere catalogue of re=
gions which possessed peculiarities without distinguishing their relative importance,
or their relation to each other (Geographical Distribution of Mammals, p. 296, 4to,
London, 1866), —a remark which unfortunately seems in some degree applicable to
Mr. Murray’s own generalizations. ‘That temperature is a powerful limiting influence
affecting the range of species, especinlly in respect to their northward and sonthward
extension, is so easily demonstrable that I am surprized to see it still questioned. I have
myself subjected this principle to a rigid examination in studying the distribution of
the animals and plants of Eastern North America, and have been surprised at the exact
coincidence I have almost constantly met with between their northern and southern
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The uniform character of both the flora and the fauna throughout the
aretic zone is one of the most striking onto-geographical features thus
far known, and one of primary importance, especially when taken in
connection with its relation to the faune and flore of more southern
latitudes. Not less significant is the fact that in the temperate zoue
there is still a prevalence of identical forms in each of the three north-
ern continents, where the resemblance of the animals and plants of
either continent to those of the others is far greater than is the resem-
blance of those of the temperate regions of either continent to those of
the tropical portions of the same continent.

Different animals and plants, as every one recognizes, are differently
limited in respect to their geographical range. A smail proportion of
the species are almost or quite cosmopolitan ; others range over the
greater part of the northern hemisphere, finding their southern limit of
listribution near the tropics. A few are exclusively arctie, or range
only over the arctic and cold-temperate zones. Many are limited to the
temperate zone, throughout nearly the whole of which they find a con-
genial home. A large number can only exist within the tropics, often

limits of distribution and isothermal lines, they following them in all their numerous
unculations, sweeping northward in the valleys and southward along the sides of
mountain ranges. The occurrence on isolated alpine summits of species existing at a
lower level only far to the northward, is of itself suggestive of the powerful influence
temperature has on the distribution of animals and plants. In the northern hemisphere
a northern fauna and flora everywhere extends along the mountains hundreds of miles
to the southward of their respective limits in the adjoining plains and valleys. Various
other eauses have, of course, a greater or less influence in determining the range of spe-
cies, but none other, on the land areas, humidity perhaps alone excepted, is nearly o
potent. The want of conformity of isothermal lines with parallels of latitude has doubt-
less led to confusion in regard to this subjeet, since vain attempts have often been made
to circumseribe the botanieal and zodlogical zones by the latter.

Differences of temperature evidently explain many of the otherwise seemingly inex-
plicable sudden transitions in the faunz and florse of adjoining regions, especially in re-
gard to the marine animals and plants, temperature forming a strong barrier to the com-
mingling of species inhabiting the waters of opposite sides of peninsulas having a north
and south trend, or such long narrow points of land as terminate the South American and
African continents. Those of the one side cannot pass to the other without passing
through a zone of colder water than their organization will allow them to sustain. The
isotherms of the continents are widely deflected by the irregularities of the surface of the
land, I‘lllllli]!g I]E:it‘l}" stmigllt:md [::11‘![“("] across lavel areas: but in mountainous districts
they bend abruptly northward or southward, following along the sides of mountains in-
stead of crossing them. In the same manner are species, and faunme and flore, limited,
— a coincidence clearly indicative of tha strong influence climates exert in determiuing
their geographical limits.
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embracing whole families, none of whose representatives are found ou-
side of the torrid zone of a single continent. Others are again equally
at home in the torrid and warm temperate zones, but which do not exist
either in the aretic or cold temperate zones; others range throughout
the temperate and subtorrid. Nearly an equal number, some tropical,
but the greater part temperate species, range across continental areas,
within which, however, they are restricted. A great number of others
find their range limited in longitude to the half or the third of a conti-
nent, and others within still more circumseribed boundaries, fluviatile
species being frequently confined to single river basins, Through this
diversity of geographieal range we have what may be termed cosmopoli-
tan, semi-cosmopolitan, eircumpolar, continental, semi-continental, and
(relatively speaking) restricted species. The circumpolar and the conti-
nental are again realm species, the semi-continental and restricted, prov-
ince species. Rarely is any species limited to a narrower area than that
of two or three faun® or flore. Hence faunae and flore — which terms,
in their restricted sense, are properly applied orily to the smallest of
the onto-geographical divisions —are determined by the peculiar associa-
tion of species, and not by the range of a single or of a few * restricted ”
species ; hence by their general facies. Provinces, and realms, on the
other hand, may have species, and even genera and families, exclusively
distinetive of them.  As there are cosmopolitan, circumpolar, continental,
and other kinds of species, so there must be cosmopolitan, circumpolar,
continental, and other kinds of genera and families ; the latter, as well
as species, having each a definite or specific geographical range as dis-
tinetive of them as any biological or anatomical character may be. They
are each ecircumseribed within definite areas, béyond which their
special adaptation to their natural surroundings forbids their extension,
unless aided by extraneous and unusual eircumstances.

The three divisions of zones, realms (or “ regions ), provinees, and
faunx and flora,* comprise the phyto-zotlogic divisions usually recog-

® Zone, realm, region, kingdom, and-province, are terms which have been used by dif-
ferent authors to designate the primary natural-history divisions of the earth’s surface.
In deciding as to which of these terms should be exclusively applied to these divisions,
not only priority of use, but appropriateness, should of course be considered, and alsothe
sense in which they are at present currently employed, in order to aveid, as far as pos-
sible, the confusion necessarily attending changes of nomenelature. So far as priority
is concerned, zone undoubtedly has the precedence, it having been used for animals by

Whagner in 1844, by Agassiz in 1845, and much earlier than this by Humboldt smd others
in relation to the distribution of plants. It is, however, not alwaysa strictly convenient
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nized. The boundaries of realms and provinces have often been arbi-
trarily fixed, inasmnch as they have been frequently limited and named
in conformity to the continental areas, regardless of the ‘undamental
law of the distribution of life in circumpolar zones.*

In addition to the law of the circumpolar distribution of life in zones,
another may be recognized, namely, that of a differentiation from the
north southward, since in passing from the northern pole to the equator
we meet with a constant and accelerated divergence in the character
of the animals and plants of successive regions of the continent. More
or less related to the last is a third law of differentiation, namely, «
divergence of the life of given portions of continental areas from that
of the corresponding portions of other continents, in proportion to the
oceanic space separating such corresponding regions. As evidence of
this fact we have but to compare successively the life of the north
temperate, tropical, and south temperate zones of the Western hemi-
sphere with the life of the corresponding zones of the Eastern hemi-
sphere ; or that of Australia with the life of the other continents, as a
whole ; or that of tropical Asia with Africa or South America. A
comparison of Africa with South America, and the faunz and flore
of islands with those of the different continents, further corroborates
this law. There is, furthermore, a correlation between the diversity

term. Realm, region, fauna and flora, and province, have heen alsn snecessively used in
the same sense, and also for divisions of subordinate rank, and in different ways by even
the same writers. In regard to the names of the divisions of the second, third, and
fourth rank, there is an equal want of uniformity in the use of the terms by which they
have been designated. As being most convenient and least opposed to current usage,
the following schedule of names for *he primary and subordinate divisions has been
~dopted in the present paper: —

Realms for divisions of tue first rank.

Regions for divisions of the second rank.

FProvinces for divisions of the third rank.

Districts for divisions of the fourth rank.

Fuaune and flore for the smallest or ultimate divisions, like the bird faunz of Eastern
North America, presently to be characterized.

Intermediate divisions to some of those above mentioned may in special eases be re-
quired; but until the necessity for them is made apparent, no names for such need be
proposed.

* SCLATER, P. L. * On the general Geographical Distribution of the Members of the
Class Aves" Jour. of the Proc. of the Linnzan Society, Vol. 11, Zoilogy, pp. 130 - 149,
1858. The divisions proposed by this author have been quite generallv adopted, but
without corroboration, or apparently a critical examination of their merits.
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of life in a given area and the relative temperature of that area, the
number of distinet forms increasing directly with the increase in the
temperature, other conditions remaining essentially unchanged. The
number of distinet species and geographical races also increases directly
with the increase in the diversity of the conditions of life resulting
from differences of geographical confizuration. Henee faunz and
florze cover a smaller area in the warm temperate and tropical latitudes
than at the northward, and in a mountainous region than in a level
rezion. Hence within the torrid zone, where a maximum temperature
is generally associated with a highly diversified surface, species, genera,
and families are the most numerous, and faunx and florse, as well as
species, are ordinarily the most narrowly circumscribed.

In accordance with the facts stated above respecting the mode of
the distribution of animals and plants over the earth’s surface, and the
zoblogical and botanical laws of the differentiation and mutual relations
of the different regions, the following primary natural-history divisions
may be recognized: I, an Arctic Realm; 11, a North Temperate
Realm ; 111, an American* Tropical Realm; IV, an Indo-African
Tropical Realm; V, a South American Temperate Realm; VI, an
African Temperate Realm ; V1I, an Antaretic Realm; VIII, an Aus-
tralian Realm.

The Aretic Realm presents a nearly uniform character throughout
its extent, and, though embracing several faung, is not divisible into

* The terms * Palmogean ™ and * Neogean,” * Palaarctic” and ** Nearctic" etc., like
those of * 0ld World ™ and * New World,” have been given with reference solely to the
length of time the different land areas of the earth's surface have been known to the
dominant race of mankind, and hence regardless of the zoological history of thess
different land areas. Modern science has taught us that the latest discovered continent
{ Australin) is peopled with the most ancient types of animals and plants now in exist-
ence, and that it is, zoilogieally considered, the ancient continent. Also that North
and South America are behind Europe, Asia, and Afvica in their zoilogical anid
geological development, while they are far in advance of Australia. To apply the
term “ancient to what is really the most recent, and “* modern™ to what is medizval,
is evidently too great a misuse of language to be allowable in scientific nomenclature.
The sciences of geographical zoilogy and geographical botany concern not merely
the geographical distribution of the animals and plants now living, but also those of the
past. If such descriptive terms as the above are to be employed, it is evidently im-
portant that they should be used in their legitimate sense. In the present paper it has
hence been considered advisable to altogether discard these terms, since to use them
properly would necessitate their adoption in a manner directly opposite to their ﬂfigl!m.
and generally accepted application.
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provinces. Its southesn boundary may be considered as the northern
limit of forest-trees, or about the isotheral of 50° F.

The North Temperate Realm presents a more varied character, and
is divisible into an American Region and an Europeo-Asiatic Region,
euch of which is divisible into provinces, districts, and faunwe and flore.
Its boundaries may be provisionally considered as the isotherms of 52°
and 70° F.

The American Tropical Realm, and also the Indo- African Tropical
Realm, may be regarded as bounded by the isotherms of 70° F. The
first is far more homogeneous than the second. Though the American
Tropical Realm is perhaps not divisible into distinct regions, it cer-
tainly embraces several provinces and districts, and is rich in faunze
and flore. The Indo-African Tropical Realm may be divided into an
African Region and an Indian Region, each composed of several prov-
inces and districts, and a great number of faunw and florz.

The Sowth American Temperate Realin embraces that part of South
America south of the isotherm of 70° F.; the African Temperate
Realm includes that part of Africa south of the same isotherm, whilst
the Antarctic Realm is restricted to the antarctic islands.

The Australian Realm, embracing Australia, New Zealand, New
Guinea, and their dependent islands, including those to the eastward
as far as Timor and Celebes, is zodlogically as distinct from the other
primary regions as it is in its geographical position. It is divisible
into a Temperate and a Tropical Region, the former embracing New
Zealand and the southern third of Australia. Each of these regions
includes two or three well-marked provinces.

The above division of the earth’s surface® avoids the arbitrary
partitioning of an almost homogeneons Arctic Realm between two

* It is not within the scope of the present article to trace the subdivisions of the
earth’s surface in relation to the distribution of its organic life hny further than to
furnish illustrations of the general principles according to which it is believed animals
and plants are distributed, and by which the land surface of the earth is divided. De-
termining the rank of the several divisions by the amount of variation from others they
present, it is found, as indicated above, that the divisions of co-ordinate rank increase
in number to the southward. The Arctic Realm is homogeneous to such an extent as
not to admit of divisions of a higher grade than faung and florse. In the Temperate
Realm the animals and plants of the Eastern and Western hemispheres are, as a whole,
so far different as to admit of the division of this zone into two grand divisions (divis-

ions of the second order), with other divisions between these and the ultimate ones.
In the Tropical Realm the differences in the life of the two hemispheres is so great as
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implied totally distinet life regions, and also a similar division of the
two slightly differentiated regions of the North Temperate Realm.
For nearly all the species, and hence of course the genera and fam-
ilies, of the Arctic Realm, and a considerable percentage of the species,
a larger proportion of the genera, and nearly all the families of the
Temperate Realm, oceur in the northern parts of both the so-called

]

“ Neogean " and “ Palieogean Creations.”* It is thus seen that the

life of the North Temperate Realm differs far more from that of the
Tropical Realms than the life of the Old World does from that of
the New. Hence the subdivision of the earth’s surface into pri-
mary ontological regions, according in area with the two primary divis-
ions of the land, now so generally adopted, is contrary to the facts,
since it wholly ignores the close resemblance of the animals and plants
inhabiting the north temperate and arctic regions, and the striking
differences between them and those of the intertropical zone. The
recognition of a  Nearctic” as contradistinguished from a * Pale-
arctic Region™ is almost equally arbitrary and at variance with the
law of the distribution of life in circumpolar zones.}

Dana, in his map of the geographical distribution of marine ani-
mals,} divided the Tropical Zone into four subzones, — a North and a
South Torrid and a North and a South Subtorrid; and each temper-

to require a division of the torrid zone, considered as a climatic zone, into two primary
divisions, with subdivisions of each of several ranks. The south temperate (climatic)
zone is similarly divisible, while the Australian Realm, from its isolated position and
its remarkable individualization, forms a primary region, with subdivisions of various
grades.

* Dr. Sclater properly ohserves: “It cannot be denied that the ornithology of the
Palmarctic, or great temperate region of the Old World, is more easily characterized by
what it has not rather than by what it has. There are certainly few among the groups
of birds occurring in this region which do not develop themselves [to an equal or] to a
greater extent elsewhere,” ete. — Journ. of Proc. Linn. Sve , Zuilogy, Vol. 11, p. 137.

t T may here add that the homogeneonsness of the life of the boreal regions has been
recognized by a number of recent writers, among whom are Dr. L. K. Sehmarda, Dr. Von
MiddendorfT, and Professor Huxley, who have each recognized a cireumpolar region.
Professor Huxley has also called attention (see Proe. Lodl Soc. Loud., 1868, pp. 313 -
819) to the wide divergence of the life of the tropics from that of the north-temperate
recions of even the same continents, and the individualization of Australia and its
adjacent islands. He considers that the whole surface of the globe may be ** primarily
subdivided into two prineipal arese, — a northern and a southern,” for which he has pro-
posed the names Arelogea and Notogea.  The latter he has divided into three regions, —
Auwstro-Columbia (= Neotropical Region of Sclater), Australasia, and New Zealand.

{1 Rep. on Crust. of U. 8. Expl. Exped (Vol II), under Capt. Wilkes.
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ate zone into five subzones, —a Temperate proper, a Subtemperate, a
‘Warm Temperate, a Cold Temperate, and a Subfrigid. These zones
are equally recognizable in the distribution of terrestrial life ; but, owing
to inequalities of its surface, they are of course less regular on the
land than on the oceans.

The zones and subzones, or the Provinces and the minor phytological
and zoiblogical divisions of the globe, are usually not trenchantly de-
fined. Their boundaries being determined by climatie conditions, the
transition between adjacent zones, or between ontological divisions of
whatever rank, is rarely abrupt; like the climatic zones, they blend
more or less at their edges, their boundaries being strongly marked only
in regions possessing a highly varied surface, as in mountainous dis-
tricts. They are, nevertheless, easily recognizable, and can be ap-
proximately defined. Generally the dividing lines are more or less
undulating, and, being determined indirectly by chains of mountains
and other physical barriers, adjoining faunz and florae, and even adjoin-
ing provinees and realms, almost always interdigitate, and frequently
enclose isolated areas of others, as will be presently shown in describ-
ing the ornithological faunz of Eastern North America.

The boundaries of faunm and flore, like the range of species, are
determined indirectly by elevations and depressions of the earth’s sur-
face, these variations in the altitude of the land producing varying
conditions of temperature and humidity, which latter, as already stated,
are the direct limiting influences of species, and of the botanical and
zoological divisions of the globe. The permanency of their boundaries
hence depends upon the constancy of the physiographic conditions of
these areas, a migration of species, and of fauna and flore, necessarily
following changes in these conditions. That such migrations have
taken place is evident from the occurrence in the post-tertiary
deposits of the warm temperate latitudes of the fossil remains of
species found now only in the cold temperate and aretic regions, and
in the tertiary strata of high latitudes of the remains of other species
whose nearest allies are now found in the warm temperat. and sub-
tropical zones. These facts indicate clearly the great changes in
temperature that have repeatedly occurred at given localities during
the earth’s history. In respect to existing animals, however, it is dif-
ficult to determine how much their known recession northward, as of
the reindeer, for example, is due to climatic changes, and how much to
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human agency, or whether it may not be due exclusively to the latter
cause.

2. Tue NATURAL PROVINCES oF THE INORTH AMERICAN TEM-
PERATE REGION.*

Before passing to the special subject of the present article, it will be
necessary to consider briefly the North American continent as a whole.
As already shown, North America embraces portions of three realms,
the Aretic, the North Temperate, and the Tropical. It belongs mainly,
however, to the North Temperate Realm, of which the temperate por-
tions of North America form the Western Region. Within this Region
may be recognized two Provinces, —an Eastern and a Western, — quite
distinet from each other in their general features as well as in man;
special characteristics. The Eastern Province is characterized by the
uniformity of its geographical and climatic features and by a corrr
sponding uniformity in its faunal and floral aspects. The Westerw
Province, on the other hand, is characterized by the diversity of its
geographical and climatic features, — different areas situated under the
same parallels differing greati, .n these respects, — and by the number
and small extent of its zodlogical and botanical areas, and its compara-
tively numerous restricted flore and faune.

The Eastern Provincet extends in the United States from the
Atlantic seaboard to the vicinity of the 100th meridian, but to the
northward its western boundary sweeps rapidly westward, and extends
to the Rocky Mountains, whilst farther northward, where it approaches
the Arctic Realm, it occupies the whole breadth of the continent. Its
western border is not generally abruptly defined, and is, moreover, quite
irrecular, through its extension up the valleys of the numerous rivers
which enter it from the westward. Aeccording to Professor Daird, its
western boundary “ starts on the Gulf of Mexico near the eastern bor-
der of Texas, perhaps between the Brazos and the Sabine, and follow-

#* The % Distriets” of the North American Region, or the ontological divisions of this
region of the fourth rank, can be more conveniently characterized after the seve
faunm have been defined, to which point in the paper their consideration is aceordingly
deferred,

t The boundaries of these two regions have been sketched with apparent accuracy
by Professor Baird. See American Journal of Science and Arts, 2d Series, Vol. XLI,
pp. 82 -85, Jan., 1866,
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ing up the direction of the former river to the approaches of the Great
Desert, nearly on the meridian mentioned [the 100th], proceeds north-
ward, forced sometimes more or less westward, especially along the
Platte, sometimes eastward. It crosses the Platte between Forts
Kearney and Laramie and intersects the Missouri between Fort Ran-
dall and Fort Pierre, perhaps near Fort Lookout, as it is between the
first mentioned two points that in ascending the river we find the
change to take place in the ornithology of the country. Soon after
crossing the northern boundary of the United States the line rapidly
inclines westward and extends to the Rocky Mountains.” To the
southeastward this region embraces the whole of the United States,
except perhaps the southern portion of Florida, which is decidedly
‘West Indian and tropical in its affinities. To the northward it em-
braces the whole northern and eastern portions of the continent up to
the Arctic Realm.

The Western Region commences at the western border of the East-
ern, and extends thence to the Pacific coast. In the United States its
area is about two thirds that of the Eastern Province, but a little farther
to the northward it narrows rapidly, and is finally bounded in this diree-
tion by the Alaskan mountains.* To the southward it of course merges
in Mexico into the Tropical Realm, but its southern limit is not as yet
well known, While its varied character renders it subdivisible into
several more or less distinet longitudinal areas, each of which may be
again divided transversely into numerous faunwe and floree, many species
range throughout its whole extent and give to it a certain degree of
homogeneousness. This portion of North America is, however, as yet
too indefinitely known, geographically and meteorologically, as well as
ontologically, to admit of the exact definition of its primary and
ultimate life regions.

The Eastern Province, notwithstanding its larger area, has not only
a less number of ornithological faunz than the Western, but has also
a smaller number of species represented in it, as well as a smaller
number exclusively restricted to it. The following list of one hundred
and eight species embraces most of the birds that are exelusively
restricted to the Eastern Province, and hence those that distinctively
characterize this Province.

® According to Mr. W. H. Dall. See Proc. Bost. Soc. Nat. Hist., Vol. XII, p. 144,

Dec., 1868,
YOL. II 25
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List of Species limited tn thewr Longitudinal Distribution to the Eastern Prov-

1.
2.

-

W

10.
11.
12.
13,
14.
15,
16.
17.
18.
19

20.
21,
22,
23.
24

25

26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
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ince of the North American Temperate Region.

Turdus mustelinus.

Sialia sialis.

Mniotilta varia.

Parula americana.
Prothonotaria citrea.
Geothlypis philadelphia.
Oporornis agilis.

Oporornis formosa.
Helmitherus vermivorus.
Helminthophaga Swainsoni
Helminthophaga pinus.
Helminthophaga chrysoptera.
Helminthophaga Bachmani,
Helminthophaga ruficapilla.
Helminthophaga peregrina.
Seiurus aurocapillus.
Seiurus noveboracensis.
Dendraeca virens.
Dendreca cwerulescens.
Dendraeca coronata.
Dendreeca blackburnize.
Dendreca castanea.
Dendreeca pennsylvanica.
Dendraeca cmrulea,
Dendraca striata.
Dendraeea maculosa.
Dendraeea palmarum.
Dendraeca dominica.
Dendreca discolor.
Perisoglossa tigrina.
Wilsonia mitrata.
Euthlypis eanadensis.
Setophaga ruticilla.
Pyranga rubra.

Pyranga ®stiva,
Vireosylvia olivacea.
Vireosylvia philadelphica.
Lanivireo flavifrons.

Vireo noveboracensis.

40,
41.
42,
43,
44.
45.
46.
47.
48,
49,
50.
51.
52.
53.
5d.
55,
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70
i B
72.
78.
74.
75.
76.
77
78.

Galeoscoptes carolinensis.
Harporhynchus rofus.
Thryothorus ludovicianus.
Cistothorus stellaris.
Lophophanes bicolor.
Parus hudsonicus.
Coturniculus passerinus.
Coturniculus Henslowi.
Ammodromus caudacutus.
Ammodromus maritimus.
Zonotrichia albicollis,
Junco hyemalis.

Spizella monticola.
Spizella pusilla.

Peucma mstivalis.
Passerella iliaca.

Euspiza americana.
Hedymeles ludoviciana.
Cyanospiza ciris.
Cyanospiza eyanea.
Cardinalis virginianus.
Pipilo erythrophthalmus.
Dolichonyx oryzivorus,
Icterus spurins.

Ieterus baltimore.
Quiscalus purpureus.
Corvus ossifragus.
Cyanura cristata.
Sayornis fuscus.
Campephilus principalis,
Picus borealis.
Sphyrapicus varius.
Centurus carolinus.
Melanerpes erythrocephalus.
Colaptes auratus.
Coceygus americanus.
Coceygus erythrophthalmus,
Conurus carolinensis.
Trochilus colybris.
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79. ?Chatura pelasgia. 94. ?Actiturus Bartramius,
80, Antrostomus vociferus. 95. Limosa hudsonica.

81. Antrostomus carolinensis. 96. ?Numenius borealis.

§2. Nauclerus furcatus. 97. Rallus crepitans,

83. Ictinia mississippiensis. 98. Porzana jamaicensis,

84. Rosthramus sociabilis. 99. Porzana noveboracensis,
85. ?Tetrao canadensis. 100. Gallinula galeata.

86, Cupidonia cupido. 101. Gallinula martinica.

87. Oriyx virginianus. 102. Anas obscura.

88. Grus americanus. 103. Querquedula discors.

89. Florida czrulea, 104, Camptolzmus labradorius.
90, Ihis alba. 105. Sula fiber.

91. Platalea ajaja. 106. Graculus floridanus.

92, /Egialitis Wilsonius. 107. Plotus anhinga.

93. JEgialitis melodus. 108. Chracocephalus atricilla.

3. THE Or¥ITHOLOGICAL FAUNE OF THE EAsSTERN PROVINCE OF
THE NORTH AMERICAN TEMPERATE REGION.

Passing to the Eastern Province of the North American Region, the
distribution of the birds will be now mainly considered. DBut a
somewhat detailed comparizon of the distribution of the represent-
atives of this class with the distribution of the mammals and reptiles,
and to some extent with the insects, mollusks, and plants, shows that the
same divisions apply almost equally well to all. The distribution of
plants, however, is everywhere greatly affected by the nature of the soil,
as well as by humidity and temperature; and the character of the veg-
etation is also intimately connected with the distribution of the insects.
The character of the soil, and especially the nature and amount of the
mineral matter held in solution in the waters of the streams and lakes,
has much to do with the relative abundance and distribution of the ter-
restrial and fluviatile mollusea, neither of which influences materially
affects the distribution of the birds and mammals. The presence or
absence of forests only, in respect to vegetation® and the soil, has much

* At the junetion of the prairies with the eastern wooded districts there is quite an
appreciable change in the fauna, especially in respect to the birds and mammals. The
fuunal differences between these regions, in respect to these two elasses, result mainly
through the addition of a relatively small number of strictly prairie species, the west-
ward extension of none of the species of the Eastern Province wholly terminating at

this point. The number of their representatives, however, becomes greatly reduced,
and their distribution from being general and uniform is restricted to the belts of
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influence on the.distribution of the terrestrial vertebrates. The distri-
bution of the fishes, the aquatie reptiles and certain groups of batrachians
is, however, in great measure determined by the hydrographic basins.
Hence we meet with relatively more restricted forms among the latter,
as well as in insects, mollusks, and plants, than we find in either mam-
mals or birds, the latter class being the most independent of all animals
of geographical barriers,

It has been remarked that the great extent of the Eastern Province,
as compared with the Western, is due to the great extent of the low-
lands of Eastern North America, or of that area which has an elevation
not excceﬁing eight hundred feet above the sea.* This is unquestion-
ably the true reason, there being no highlands of sufficient altitude to
interpose serious obstacles to the range of species. Some portions of
this area, however, as the Arctic lowlands, do not belong to this region,
while large portions of the country included in the Eastern Province
more or less exceed that altitude. These differences of elevation are
sufficient to cause the marked interdigitation of the faunzx of contiguous
regions lying under the same parallels, as in the Eastern United States,
where the upper portions of the Appalachian system support a Cana-
dian or subalpine fauna and flora as far south as Georgia. Yet this
elevation, in consequence of its nearly meridional trend and its lack of
perfeet continuity, forms a barrier to but few vertebrates except the strict-
ly aquatic ones. If, however, the trend of the Appalachian range had
been an easterly and westerly one, the influence of these highlands as a
eeooraphical barrier would have been most marked. Without the dif-
ferences in altitude it affords, the faunm and flore of ISastern North

forest skirting the streams. At the eastern limit of the prairies, in fact, the distinetively
western species begin to appear, thence westward few additional western species being
met with till the edge of the great central plateau of the continent is reached, where
the differentiation is further increased not only by the addition of many new forms, but
by the gradual disappearance of eastern types. Whether the addition of a few prairie
species be sufficient reason for recognizing a western subdivision of each of the faunm
of the Eastern Province may perhaps be thought questionable.

The forested portion of the Eastern Provinee also presents a lack of total uniformity
between its eastern and western portions, a few species of birds occurring east of the
Appalachians in the Eastern States only as stragglers, whilst they are quite common
west of these highlands. About half a dozen species avoid the region circumseribed
by the valleys of the St. Lawrence, Lake Champlain, the Hudson River, and the
Atlantic Coast, that are found west of this area.

* See Baird, Am. Journ. of Science and Arts, 2d Series, Vol. XLI, p. 86.
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America would have extended in regular and parallel zones from the
Atlantic seaboard to the central plateau of the continent, whereas they
now sweep far southward near the coast, and passing around the Appa-
lachian highlands extend northward again along their western base.

In attempting to determine the number and limits of the ornitho-
logical faunz of a large area, it is evident that the distribution of the
birds in the breeding season should be taken as the basis for the inves-
tigation rather than their entire range, since during no other portion of
the year can the migratory species be regarded as being at their true
homes. The species numerously represented are also of far greater
‘mportance than those having but few representatives, as it is the
common species which are not only the most characteristic, but those
whose distribution is at present best known.

Applying the term fauna, when used in a special seuse, to the smallest
of the natural divisions in zoological geography, and considering faunz
to be characterized by their general facies, as determined by a peculiar
assemblage of species, rather than by the restriction of a certain
number of specific forms within their areas, Eastern North America
may be considered as embracing seven ornithological faunz, which
occupy narrow, somewhat parallel zones or belts of varying breadth,
extending from the Atlantie coast westward to the great middle plateau
of the continent. The extent of each in an east and west direction is
generally many times greater than what may be considered as its
meridional extent. Their breadth, however, is quite unequal, not
only as compared with each other, but that of the same fauna varies
ereatly at different points. They have their minimum breadth on the
slopes of the mountains, and attain their maximum breadth on the
plains. Each species having its own peculiar limits, which may or
may not coincide with those of other species, it usually happens
that at somewhat regular intervals, in passing either northward or
southward from a given point, a greater number of species disappear
at some points than at others, at which point also other species first
appear. These divisional lines usually coincide with some marked
physical change in the general character of the country, more especially
in respect to its elevation, and form the boundaries between adjoining
faune.®* These faunal boundaries, as has been before remarked, coin-

* The first terrace of the Atlantic slope, which marks not only the transition from the
tertiary deposits of the coast of the Middle and South Atlantic States to theolder forma-
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cide with isothermal lines. These isothermal lines, however, are not
so often the yearly isotherms as those of particular seasons. While
some writers have considered isocrymal lines as those having the
greatest amount of limiting influence, as Dana has supposed to be the
case with marine animals,* and as may be true in the case of plants,
and possibly also of some terrestrial animals, ¥ the mean temperature
of the breeding season must necessarily more affect birds, especially the
migratory species, than that of any other part of the year, or than the
mean annual temperature.  Isotherals hence most nearly coincide with
the lines limiting the distribution of birds in the breeding season, and
also the ornithological fauns, since the majority of the species in the
region now under consideration breed almost exclusively during the
summer months, and mainly in June and July. Some breed in May,
and a few of the rapacious birds in April, and even in March, but they
are the exceptions to the general rule. The isotheral lines are hence
adopted in the present essay in giving the boundaries of the ornitho-
logical faune. ¥

Owing to the imperfect state of our knowledge of the summer dis-
tribution of the birds of North America, the present attempt at a defini-

tions of the interior, as well as forming the limit of steam navigation on the rivers of
the lower Atlantic States, forms also the dividing line between the faun of the coast
and those situated next to them in the interior, although having an altitude of generally
less than three hundred feet. The rise from the suceeeding platean to the more abrupt
slope of the Appalachians forms likewise the boundary between the second and third
tiers of faun® in the Atlantic States. The terrace forming the northern boundary
of the tertiary deposits of the Gulf States, and of the lower Mississippi Valley generally,
coincides likewise with faunal boundaries, as do similar slight changes in elevation
elsewhere.

# See Report on the Crustacea collected by the U. 5. Expl. Expd. under the com-
mand of Captain Wilkes, Vol. II, p. 1452.

t There must! however, be many exceptions, since in cold climates many mammals
and all reptiles, as well as a large proportion of the mollusea and insects, hibernate,
and thus are to a great degree (especially the reptiles) beyond the infinence of excessive
cold. In regard to plants, also, their northward range seems to be limited more by the
amount of heat in summer than by the cold of winter, particularly in the case of annuals.
As soon as the sum of the heat of summer is diminished to such a degree as to be
insufficient to mature the plant, or to allow it to ripen its fruit, whether an annual, a
shrub or tree, it must at that point cesse to propagate, and there find its polar limit.

t Professor A. E. Verrill states that he has found the “ boundaries between the
Canadian and Alleghanian Fauna " to be * coincident with a lime which shall indicate
a mean temperature of 50° Fahrenheit during the months of April, May, and June."”
Proc. Bost. Soc. Nat. Hist., Vol. XII, p. 260, May, 1568.
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tion of the fauna of this region is to be regarded as merely a pro-
visional one, to be perfected as the required data become known.
The distribution in summer of the birds of the United States, even of
that portion situated east of the Mississippi River, is still too little
known to afford even there entirely satisfactory data. The data are
tolerably full only for the region embraced between the St. Lawrence
and the Upper Lakes on the north, and the Ohio River and Virginia
on the south. Much is also known, however, in regard to the summer
distribution of the birds in the other Atlantic States ; but in respect to
the whole region of the lower Mississippi and the Gulf States, the re-
corded facts bearing on this subject are lamentably few.* The iso-
thermal lines of even our best climatological charts are also obviously
more or less erroneous, and are nowhere laid down with sufficient detail
to meet the wants of the student of zoilogical geography. The follow-
ing lists of those species which by their presence or absence determine
the facies of the several faune of the Eastern Province are hence not
only often incomplete, but will in some cases, doubtless, require more
or less modification as our knowledge of the subject increases.f The
facts at hand for the work herein attempted are, however, fzi' more nu-
merous than would at first seem probable ; § and doubtless the general
conclusions reached in the following pages will be in the main substanti-
ated by future investigations.

Beginning with Florida and passing northward, we meet with the
following ornithological Faunze : —

I. Frorimpraxn Fauna. As stated in Part I (p. 164), that part of
Florida south of Lake George in the interior, and of Cape Canaveral

* The importance of complete and ecarefully annotated lists of the birds of many
localities in the South Atlantic and Gulf States, and in the Mississippi Valley, is hence
clearly manifest. Now that the necessity of a precise knowledge of the habitats of
animals is so generally recognized, it is to be hoped that every year will add something
to our knowledge in regard to these regions.

t This is especially true in respect to the Floridian, Louisianian, and Carolinian
Faunm. Over this large area I have been unable to determine satisfactorily the exact
southern limit of the breeding range of any species. Their northern limit, however, is
readily approximately determined.

t See the Appendix to Part V for a list of the special papers that have been con-
sulted in the present connection. In addition to these papers the specimens of birds in
the collection of the Museum of Comparative Zoology have been of great use, whilst
many additional facts have been gathered from correspondents and from other sources
not there indicated.
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on the coast, differs quite sensibly in its general faunal and floral
characteristics from that part of the State situated farther to the north-
ward, its fauna, especially the ornithological portion, having a decidedly
West Indian or tropical aspect, as has also its flora. Dr. Stimpson has
recently shown that on the Gulf coast of the State the southern forms,
among the marine animals, extend considerably farther north than they
do on the Atlantic coast; * but whether the warm waters of the Gulf
of Mexico sensibly modify the land fauna of the northern coast’ of
the Gulf sufficiently to affect the distribution of the birds is a point I
have been as yet unable to determine. As it seems probable, however,
that it does not to any great degree, the Floridian Fauna may accord-
ingly be provisionally regarded as terminating near the latitude of
Lake George.

The peculiarities of the bird fauna of Southern Florida in summer is
still too imperfectly known to admit of the Floridian ornithological fauna
being fully characterized. The occurrence within it of the following
species which do not appear to extend much, if any, to the north
of it, may serve for the present to distinguish this fauna from the
Louisianian.

Species limited in their Northward Range by the Floridian Fauna.

1. Vireosylvia barbatula. 12. Starnznus cyanocephalus.
2. Certhiola flaveola. 13. Rostrhamus sociabilis.
3. Icterns vulgaris, 14. Polyborus tharus.

4. Cyanocitta floridana. 15. Aramus giganteus.

5. Tyrannus dominicensis. 16. Demiegretta Pealei.

6. Coccygus minor. 17. Demiegretta rufa.

7. Crotophaga ani. 18. Audubonia occidentalis.
8. “ Crotophaga rugirostris.” 19. Ibis rubra.

9. Columba leucocephala. 20. Pheenicopterus ruber.
10. Zenmeda amabilis. 21. Haliplana fuliginosa.
11. Oreopelia martinica. 22. Anoiis stolidus.

II. LoursiaNiax Fauna. The Louisianian Fauna may be pro-
visionally considered as limited at the northward by the isotheral line
of 77° F., it embracing all that part of the United States south of this
line east of the Great Plaing, except the Floridian Fauna. Beginning
on the Atlantic coast apparently as far north as Norfolk, Virginia, it oc-

® See American Naturalist, Vol. IV, p. 536, December, 1870.
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cupies a narrow belt thence southward along the coast, and in the lati-
tude of Columbia, South Carolina, begins to expand to the westward.
Farther southward its northern boundary passes to the southward of
the mountains in Georgia, west of which it rises obliquely northward,
and extends in a narrow point up the valley of the Mississippi as far
as the mouth of the Ohio. West of the Mississippi it bends again
gomewhat to the southward.

The Louisianian Fauna hence embraces the coast of North Carolina,
the lowlands of South Carolina and Georgia, nearly all of Alabama,
all of Mississippi and Louisiana, nearly all of Arkansas, Western
Tennessee, the extreme western part of Kentucky, Southern Missouri,
the extreme southern part of Illinois, and a small portion of Eastern
Texas. Most of the following species range throughout its entire
extent, but appear farther to the northward only as stragglers. The
presence of these species, and the absence of those given in the
preceding list, will serve to distinguish it from the Floridian Fauna.
It is similarly distinguished from the Carolinian Fauna as will be
presently shown.

Species limited in their Northward Range by the Louisianian Fauna.

1. Peucma wstivalis. 13. Chamsepelia passerina.
2. Cyanospiza ciris. 14. Cathartes atratus.

3. Quiscalus major. 15. Ictinia mississippiensis.
4. Helminthophaga Swainsoni. 16. Elanus leueurus.

5. Helminthophaga Bachmani. 17. Demiegretta ludoviciana.
6. ?Prothonotaria citrea. 18. Platalea ajaja.

7. Dendreca dominica. 19, Ibis alba.

8. Sitta pusilla. 20, Tantalus loculator.

9. Antrostomus carolinensis. 21. Porzana jamaicensis.
10. Campephilus principalis. 22. Plotus anhinga.
11. Picus boreaiis. 23. Graculus floridanus.
12. Conurus carolinensis. 24. Puffinus obscurus.

III. CaroriNiaN Fauvwa. The Carolinian Fauna extends from
the northern boundary of the Louisianian Fauna northward to about
the isotheral line of 71° F. On the Atlantic coast this fauna includes
Long Island and a small portion of Southeastern New York, which
form its northern limit. In New Jersey it is restricted to the low-
lands, extending westward in Southern Pennsylvania, Maryland, and
Virginia to the Appalachian highlands. It embraces the middle por-
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tion of the Carolinas, and a narrow belt in Northern Georgia. West
of the Appalachian highlands its northern boundary sweeps to the
northeastward as far as Northern Ohio, and thence runs westward, pro-
bably along the water-shed of that State ; rising somewhat to the north-
ward in passing farther west, it crosses Michizgan near the southern
border of that State, and embraces a portion of Southern Wisconsin
and Southern Minnesota.

The Carolinian Fauna hence embraces Long Island and Southeastern
New York, the greater part of New Jersey, all of Delaware, a small
portion of Southeastern Pennsylvania, the greater part of Maryland
and East Virginia, all of North Carolina, except the extreme eastern
and western portions, the northwestern half of South Carolina, a narrow
belt of Northern Georgia south of the mountains, the eastern part of
Tennessee, the larger part of West Virginia, nearly all of Ohio and
Kentucky, all of Indiana, nearly all of Illinois, a narrow strip of
Michigan and Wisconsin, nearly all of Jowa and the greater part of
Missouri, and the eastern portions of Nebraska and Kansas. It also
occupies the lower Appalachian valleys.

It is distinguished from the Louisianian Fauna by the absence of the
~ gpecies mentioned in the preceding list, and by the presence of those
given in the list next following. The features distinguishing it from
the Alleghanian will be presently given in the diagnosis of that fauna.

Species limited in their Northward Range by the Carolinian Fauna.*

1. Cardinalis virginianus, 14. Corvus ossifragus.

2. Euspiza americana. 15. Centurus carolinus.

3. Guiraca c®rulea. 16. Stelgidopteryx serripennis.
4. Helmitherus vermivorus. 17. Nauclerus furcatus.

5. Iecteria virens. 18, Strix flammea.

6. ?Prothonotaria citrea. 19. Cathartes aura.

7. Wilsonia mitrata. 20. Egialitis Wilsonius.

8. ?Dendraeca cerulea. 21. Gallinula galeata.

9. Pyranga wstiva, 99. Gallinula martinica.
10. Mimus polyglottus. 23. Garzetta candidissima.
11. Thryothorus ludovicianus. 24. Herodias egretta.

12. Polioptila carulea. 25. Florida carulea,
13. Lophophanes bicolor. 26. Nyctherodius violaceus.

* A few of these species occur as stragglers in the Alleghanian Fauna.



MUSEUM OF COMPARATIVE ZOOLOGY. 395

27. Rallus eiegans. 31. Himantopus nigricollis.
28. Rallus crepitans. 32. Sterna aranea.
29. Hwematopus palliatus 83. Rhynchops nigra.

30. Recurvirostra americana.

IV. ArrecranNiaNn Fauna. The Alleghanian Fauna has the Car-
olinian for its southern boundary. Its northern boundary, from the
ample data for its determination at the eastward, appears to nearly coin-
cide with the isotheral line of 65° F. It is, however, an extremely irreg-
ular line, with abrupt and deep sinuosities. DBeginning on the coast to
the eastward of the Penobscot Bay, it sweeps first somewhat to the
northeast, nearly or quite reaching Bangor; thence passing westward
and southward, it follows the northern boundary of the lowlands through
Southern Maine and Southern New Hampshire. In the Connecticut
valley it Tises farther to the northward, and in its southern descent
skirts the eastern base of the Green Mountains, passing to the south-
ward and westward of these highlands in Connecticut, and thence
abruptly to the northward. Skirting the eastern boarder of the Cham-
plain valley, it continues still northward to the valley of the St. Law-
rence as far as Quebec ; thence turning again southwestward, it passes
along the northern border of the lowlands east of the Lawrentian Hills
(including the valley of the Ottawa), and crosses the southern peninsula
of Michigan near the forty-fifth parallel; continuing thence northwest-
ward it passes near Fort Ripley. Reaching the valley of the Red River
of the North, it turns abruptly to the northward, enclosing the lowlands
around Lake Winnipeg and embracing the valley of the Saskatchewan
and those of its northern and southern branches, passing westward
till it meets the higher plateau forming the eastern slope of the Rocky
Mountains. This may be considered as approximately the northern
boundary of the Alleghanian Fauna; the physical, climatie, and phyto-
zoblogical. character of the interior of British North America being at
present too imperfectly known to render it easy to determine definitely
the northwestern limit of the Alleghanian Fauna.*

* As already stated, the mean temperature of the breeding zeason (May, June, and
July) has been taken as limiting the breeding range of the species. But this criterion
associntes regions which have very different elimatic peculiarities,"when the temperatura
of the whole year is considered, the isotheral lines diverging more widely from the
isothermal or yearly lines in the interior than on the Atlantic coast. While in thae
Winnipeg basin the summer heat is sufficient to ripen corn and to permit of the cultiva-
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The Alleghanian Fauna hence includes all of Southern New Englaiw,
except the higher parts of the Green Mountain ranges, including even
the southern third of Maine and a considerable part of New Hamp-
shire and Vermont ; all of New York, except the higher portions of the
Adirondacks and the southeastern extremity of that State (which be-
longs to the Carolinian Fauna), all the lowlands of the Canadas, as far
east at least as the vicinity of Quebee; the northern border of Ohio,
the greater part of Wisconsin and Minnesota (in fact, very nearly all
of these two States), and the valleys of the Red River of the North,
the Assinniboine, and large portions of the valleys of the Saskatchewan
and its two main branches, including also the extensive lowlands sur-
rounding Lake Winnipeg. It also embraces all the Appalachian high-
lands southward to Georgia, except the higher parts (which belong to
the Canadian Fauna), and hence includes a large part of Pennsylvania,
the greater part of the highlands of Maryland, Virginia, and the Caroli-
nas. The isolated areas within this region belonging to the Canadian
Fauna are the highlands of Northeastern New York, and the most
elevated parts of Pennsylvania, the Virginias, North Carolina, and
Georgia. The northwestern part of New Jersey seems also to belong
to the Canadian Fauna.

The Alleghanian Fauna is characterized hy the absence of those
species already mentioned as finding their northern limit within the
Carolinian Fauna, by the presence of those mentioned below as limited
in their northward range by the Alleghanian Fauna, and by the
absence of a considerable number which occur abundantly in the Cana-
dian Fauna. It is further distinguished from the Carolinian Fauna by
the occurrence within it in the breeding season of the species enumer-

tion of tobaceo, the winter climate iz almost arctic, ice remaining in the lakes in shel-
tered places till late in May. Yet in summer the Winnipeg district is frequented
by birds that find their northern range limited on the Atlantic coast to Southern Maine,
where the winters are much shorter and the cold far less severe than on the prairies of
the Saskatchewan. The same continental character of the climate of the interior
is similarly seen as far south as the prairies of the Upper Mississippi, to which the
northern birds descend in winter in greater numbers and with greater regularity than
in the corresponding latitudes near the Atlantic coast. A limitation of the ornithologi-
cal fauna by the distribution of the birds in winter, —in other words, by their maxi-
mum range, — would henee differ considerably from the eircumseription of these fauna
based on the breeding range of the species. This remark applies, of course, not only
to the present fauna ( Alleghanian), but to Eastern North America as a whole, especially
to that portion north of the Louisianian Fauna.
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ated in the second list next subjoined, to which the present fauna forms
the southern limit of their breeding range.

1 Species limited in their Northward Range by the Alleghanian Fauna.*

10.
11.
12
13
14.

Turdus m~*elinus.
Sialia sialis.
Pyranga rubra.

. Dendrweea discolor.

Lanivireo flavifrons.
Vireo noveboracensis.

. Troglodytes a¢don.

Harporhynchus rufus,
Cyanospiza cyanea.
Pipilo erythrophthalmus.
Spizella pusilla.
Coturniculus passerinus.
Ammoidromus caudacutus
Ammadromus maritimus.

15,
16.
17.
18.
19.
20,
21.
22.
23.
24,
25.
26.
27.

Icterus Baltimore.
Icterus spurius.
Sturnella ludoviciana,

? Antrostomus vociferus.
Zenmdura carolinensis.
Cupidonia cupido.
Ortyx virginianus,
Meleagris gallopavo.
Ardetta exilis.

Rallus virginianus.
Chrecocephalus atricilla.
Sterna paradisea.
Hydrochelidon fissipes.

9. Species Fmited by the Alleghanian Fauna in their Southward Range in
the Breeding Season.

1.
2.
3
4.
3.
6.
i.
8.
9.
10.
11.
12.
13.
14.
15.

Turdus fuscescens.
Dendreca pennsylvanica.
Parula americana,
Helminthophaga ruficapilla.
Helminthophaga chrysoptera.
Hirundo bicolor.

Lanivireo solitarius.
Carpodacus purpureus.
Mrlospiza palustris.
Passerenlus savanna.
Dolichonyx oryzivorus.
Contopus borealis.
Empidonax minimus.
Empidonax flaviventris.
Pedicecetes phasi- nellus,

16.
17.

8.
19.
20.
21.
22,
23.
24.
25.
26.
217.
28.
20
30.

Rallus virginianus.
Porzana carolina.
Agialitis melodus,
Nettion carolinensis.
Querquedula discors.
Mareca americana.
Anas boschas.

Anas obscura.
Mergus merganser.
Lophodytes cucullatus.
Bernicla canadensis.
Colymbus torquatus.
Podilymbus podiceps.
Larus argentatus.
Sterna macrura.

* A few of the species mentioned 1n this list are more or less frequent stragglers into
the Canadian Fauna, but none of them seem to occur there except as irregular and
infrequent visitors.
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V. CanapiaN Faova. The next fauna to the northward of the
Alleghanian is the Canadian. The southern boundary of the Canadian
is hence, of course, the northern limit of the Alleghanian, which bound-
ary has been already defined. Its northern limit coincides very nearly
with the isotheral line of 57° F. The region to the northward of the
Alleghanian Fauna is unfortunately too little known to permit of a
very satisfactory determination of the northern boundary of either the
Canadian Fauna or of the faunz to the northward of the Canadian.
On the Atlantic coast the Canadian Fauna appears to embrace the
greater part of Newfoundland, nearly or quite all of Nova Scotia * and
New Brunswick, Northern New England, including the crests of the
Green Mountain ranges southward to Connecticut, the greater part of
the province of Quebee, including the Lower St. Lawrence valley as
far up as the city of Quebee, the southern slope of the Height of Land
in Northern Ontario, and the highlands on both sides of Lake Superior.
To the southward it also embraces as outlying islands the Adirondacks
ot Northern New York, and the higher crests of the Appalachians
southward to Georgia. To the northward it probably extends nearly
to the summit of the Height of Land, and may embrace part of the low-
lands bordering the southwestern shore of Iudson’s Bay. Its northern
boundary hence sweeps northwestward in the interior nearly or quite
to Fort Resolution, on the southern shore of Great Bear Lake.

The Canadian Fauna, as above limited, may be characterized as fol-
lows. It is distinguished from the Alleghanian Fauna by the absence
of the species mentioned above as limited in their northward range by
that fauna, and by the presence in the breeding season of those men-
tioned in the first subjoined list; from the Hudsonian Fauna by the
presence of those given in the second subjoined list, and by the absence
of those given in the first list under the Hudsonian Fauna. ®It is
further distinguished by its forming the breeding haunts of a large pro-
portion of the Sylvicolide, especially of the species of Dendreca,
several of which are in summer mainly restricted to it.

* Nova Scotia, zovlogically considered, presents somewhat anomalons characters.
In summer a number of birds which are reported as either rare or accidental at Calais,
Me., are represented as common summer residents in Nova Scotia, while other northern
species breed there in numbers which do not usually breed at localities where the other
species referred to are summer residents. The half-insular position of Nova Scotia is
doubtless the explanation of the faunal peculiarities above mentioned.
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1. Species limited by the Canadian Fauna in their Southward Range in the
Breeding Season.

I

= b e
eo e S o e

14.

29#
30.
214 1

L L

. Dendreca mpaculosa.

. Pinicola enucleator.

. Curvirestra leucoptera.

. Zonotrichia albieollis.

. Spizella monticola.

. Perisoreus eanadensis.

. Picoides arcticus.
. Faleo columbarins.

32.
33.
34.
35.
36.
37.
38.
39.
40,

41.
42,
43.
44,
45,

46.
47.
48.
49.

Turdus Pallasi.

Turdus Swainsoni.
Regulus satrapa.
Regulus calendula.
Dendreca eastanea.
Dendreeca Blackburnize.
Dendrarea coronata.
Dendracca cerulescen
Dendreeca striata,
Dendreca palmarum.

Euthlypis canadensis.
Troglodytes hyemalis.
Parus hudsonicus,

Curvirostra americana.

Chrysomitris pinus.
Zonotrichia leucophrys.

Junco hyemalis. 52.

Passerella iliaca.
Scolecophagus ferrugineus.

Picoides hirsutus,
Astur atricapillus.

Surnia ulula.

Nyetale Tenomalmi.
- B

Tetrao canadensis.

Calidris arenaria.
Macrorhamphus griseus.
Phalaropus Wilsoni.
Aythya vallisneria.

Aythya americana.

Fulix marila.

Fulix collaris.

Erismatura rubida.
Bucephala elangula.
Bucephala albeola.

Mergus serrator.

Somateria mollissima.
Cymochorea leucorrhea.
Puffinus anglorum.

Larus marinus.

Rissa tridactylus.
?Chraecocephalus philadelphia.
Pelecanus erythrorhynchus,

. Sula bassana.

Graculus earbo.

. Graculus dilophus.

Podiceps cristatus.
Podiceps cornutus.

A l’cili::eps Holbaolli.
. Fratercula arctica.
. Utamania torda.

F Lr1+a grylle.

Lomvia ringvia.

. Lomvia svarbag.

2. Species limited by the Canadian Fauna in their Northward Eange.

?Turdus Pallasi.

Mimus carolinensis. 8.

;‘I

Dendreea virens. o,
10.
11.
12

Dendraeca emrulescens.
Dendreca castanea.
Dendreca Blackburnise.

Euthlypis canadensis,
Parus atricapillus,
Chrysomitris tristis.
Chrysomitris pinus.
Curvirostra americana,
Poocates gramineus.
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13. Melospiza melodia. 25. Accipiter Cooperi.

14. Melospiza palustris. 26. ?Syrnium nebulosum.
15. Dolichonyx oryzivorus. 27. Butorides virescens.
16. Tyrannus carolinensis. 28. Porzana carolina.

17. Myiarchus crinitus. 29, Egialitis vociferus,

18. Contopus virens. 30. [Egialitis melodus.

10, Trochilus colubris, 31. Philohela minor.

20. Antr stomus vociferus. 32. Actiturus Bartramius.
21. Sayornis fuscus 33. Aix sponsa.

22, Cyanura cristata, 34. Chaulelasmus streperus,
23. Buteo lineatus. 35. Aythya vallisneria.

24. Buteo pennsylvanicus. 36. Hydrochelidon fissipes.

VI. Hupsonian Fauna. The next ornithological fauna north of
the Canadian may well be termed the Iudsonian Fauna. Its northern
limit seems to nearly coincide with the isotheral line of 50° Fahrenheit,
its southern limit being the isotheral of 57° or the northern boundary
of the Canadian Fauna. It will include at least the southern third of
Labrador, the northern peninsula of Newfoundland, Anticosti Island,
the more elevated parts of the Height of Land separating the low-
lands bordering Hudson’s Bay from the lowlands of the St. Lawrence
and the Winnipeg district, and the basin of the Mackenzie's from Lake
Athabasca to a point considerably north of Fort Simpson, extending in
the Mackenzie's River valley some distance within the Arctic Circle,
probably to the Arctic coast. Extending still westward, it embraces
the valleys of Liard’s and Peel's Rivers, and probably the valley and
adjoining lowlands of the Youkon, including the greater part of that
portion of the Territory of Alaska situated to the southward of the
Arctic Circle. In other words, that portion of boreal America situ-
ated between the Canadian Fauna and the Barren Grounds. It is
far from certain that a western or Alaskan IFauna will not have to
be separated, embracing all the more temperate portions of Alaska.
Although strictly western species occur here, they appear to be con-
fined mainly to the western coast and the lower part of the Youkon
valley. The faunal differences between the western shore of Alaska
and the valley of Mackenzie’s River become far greater when the
marine species are taken into account, even if only the birds and
mammalia are considered. The Pacific coasts of Alaska and Si-
beria have many species peculiar to the shores of those countries
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and to the intervening islands, constituting a distinct fauna, which
may well be called the Aleutian Fauna. The mingling of Asiatic
and American species forms its distinctive feature. There is alse a
slicht commingling of western species in the valley of the Mac-
kenzie's River, as there is also in the valley of the Saskatchewan.
The Hudsonian Fauna doubtless embraces outlying islands in the
Canadian Fauna, as the upper part of the White Mountains, and the
summits of some of the higher peaks of the Adirondacks. The
southern point of Greenland embraces many species common to the
Hudsonian Fauna, and though Greenland belongs almost wholly to the
Arectic Realm, its extreme southern portion is doubtless Hudsonian.*

The Hudsonian Fauna being coextensive northward with the limit
of forest-trees, it forms the northern limit of distribution of all the
species of birds whose mode of life renders them dependent upon a
forest vegetation. The distinction between the ITudsonian Fauna and
the Arctic Realm, as well as between the Temperate Realm and the
Aretic Realm, is hence a strongly marked one, nearly one hundred
species, nearly all of them land birds, finding their northern limit of
distribution near the polar limit of forests, or at least within the Hud-
sonian Fauna.

The Hudscnian Fauna may be distinguished from the Canadian by
the absence of the species given in the preceding lists and by the
presence of those enumerated in the first of the lists next subjoined,
and from the Arctic Realm by the presence of those given in the
second list below.

1. Species limited by the Hudsoman Fauna in their Southward Eange in the
DBreeding Season.

1. Anthus ludovicianus. 9. ?Picoides areticus.

2. Saxicola enanthe, 10. ?Picoides hirsutus.

3. Ampelis garrula. 11, Falco candicans.

4. /Egiothus linaria. 12. Archibuteo lagopus.
5. Plectrophanes lapponicus. 13. Syrnium cinereum.
6. Plectrophanes nivalis. 14. Nyctea nivea.

7. Plectrophanes pictus. 15. Lagopus albus.

8. Leucosticte tephrocotis. 16. Lagopus rupestris.

* For remarks respecting the similarity of the Fauna of Northern Labrador and
Southern Greenland, see Dr. A. S. Packard, Proc. Bost. Soc. Nat. Hist., Vol. X, p. 25,
1866,

VOL. II 26
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Charadrius virginieus.
Egialitis semipalmatus.
Squartarola helvetica.
Strepsilas interpres.
Actodromas maculata.
Actodromas Bonapartei,
Actodromas minutilla.
Ereunetes pusillus.
Anser Gambeli.

Anser hyperboreus.

2. Species limited in their Northward Range by the Hudsonian Fauna

Turdus migratorius.

Turdus Swainsoni.

Regulus calendula

Regulus satrapa.
Helminthophaga ruficapilla.
Helminthophaga peregrina.
Helminthophaga celata.
Seiurus aurocapillus.

. Seiurus noveboracensis.

Dendreca coronata.

. Dendreca striata,

Dendroca mestiva.
Dendreea maculosa.

. Dendreeca palmarum.

5. Wilsonia pusilla.

Setophaga ruticilla.
Hirundo horreorum.
Hirundo lunifrons.
Hirundo bicolor.
Ampelis garrula.
Collurio borealis.
Vireo olivaceus.

Vireo gilvus.

Parus hudsonicus.
Pinicola enucleator.
Curvirostra lencoptera.
Egiothus linaria.
I’lectrophanes nivalis.
Plectrophanes lapponicus.
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27. Bernicla brenta.

25. Dafila acuta,

29. Harelda glacialis.

30. Somateria spectabilis,

31. Pelionetta perspicillata.
32. Procellaria glacialis.

33. Sterna caspia.

34. Larus glaucus.

35. Colymbus septentrionalis.
36. Stercorarius parasiticus.

30. Plectrophanes pictus.
31. Passerculus savanna.
32. Zonotrichia leucophrys.
33. Zonotrichia albicollis.
34. Junco hyemalis.

35. Spizella monticola.
36. Spizella socialis,

37. Melospiza Lincolnii.
38. Passerella iliaca.

39. Molothrus pecoris.
40. Agelaeus pheniceus.
41. Scolecophagus ferrugineus.
42, Quiscalus purpureus,
43. Corvus corax.

44. Corvus americanus,
45 Pica caudata.

46. Perisoreus canadensis,
47. Contopus borealis.
48, Empidonax minimus.
49, Empidonax Traillii.
50. Picus villosus.

51. Picus pubescens.

52. Picoides hirsutus,

53. TPicoides arcticus,

54. Sphyrapicus varius,
53, Hylotomus pileatus.
56. Colaptes auratus.

57. Chordeiles popetue.
58. Ceryle aleyon.
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59. Falco candicans. 78. Macrorhamphus griseus.
60. Falco peregrinus. 79. Ereunetes pusillus.

61. Falco columbarius, 80. Gambetta melanoleuca.
62. Falco sparverius, 81. Gambetta flavipes.

63. Astur atricapillus. 82. Tringoides macularius.
64. Archibuteo lagopur 83. Limosa hudsonica.

65. Buteo borealis. 84. Porzana carolina.

66. Accipiter fuscus, 35. Fulica americana.

67. Circus eyaneus, 86. ?Dafila acuta.

68. Bubo virginianus 87. Nettion carolinensis.
69. Otus vulgaris. 88. Querquedula discors.
70. Otus brachyotus. 89. Spatula clypeata.

71. Ectopistes migratori 90. Mareca americana.

72, Tetrao canadensis. 91. Fulix marila.

73. Pediecetes phasianellus. 92. Fulix collaris.

74. Bonasa umbellus. 93. Erismatura rubida.

75. Lagopus leucurus, 94. Lophodytes cucullatus.
76. ?Grus americanus. 95. Graculus dilophus.

77. Gallinago Wilsoni. 96. Pelecanus erythrorhynchus.

VII. AmericaN Arcrtic Faunxa. The Arctic Realm may be
considered as occupying that portion of the northern hemisphere
north of the isotheral of 50° F. Though presenting a gr:eat uniformity
of character throughout its extent, it seems to be divisible into
four faune, — an American Arctic Fauna, an Americo-Asiatic Fauna,
an Europeo-Asiatic . Arctic Fauna, and an Europeo-American Avretic
Fauna, the second and fourth being essentially marine. While a few
species of mammals seem to be almost wholly restricted within the
Arctic Realm, it contains but few resident birds, and no species of
birds seem to be wholly confined to it, even in the breeding season.
The following species are reported to range to the Arctic coast of
North America, the most of which have been observed at Melville
Island and in Greenland. The greater part are Natatores and Gralle,
the only commonly so-called land birds being two or three species of
grouse, a sparrow or two, and a few hawks and owls.

Species found in the American Arctic Fauna in the Breeding Seasr

1. Cotyle riparia. 4. Haliaétus leucocephalus,
2. Corvus corax. 5. Pandion haliagtus.
8. Aquila chrysaétos. 6. Nyctea nivea.
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7. ?Surnia ulula, 33. Somateria spectabilis.

8. Tetrao canadensis. 34. Somateria mollissima,

9. Lagopus albus, 35, Buphagus skan Coues.
10. Lagopus rupestris. 36. Stercorarius pomarinus.
11. Grus canadensis. 37. Stercorarius parasiticus.
12. Botaurus lentiginosus, 38. Stercorarius Buffoni Coues.
13. Charadrius virginicus. 39. Fulmarus glacialis,

14. Xgialitis semipalmatus. 40. Larus argentatus.
15. Strepsilas interpres. 41. Larus glaucus,

16. Phalaropus fulicarius. 42. Larus leucopterus,
17. Calidris arenaria. 43. Rissa tridactyla.

18. Tringa canutus, 44, Pagophila eburnea,
19. Pelidna “americana.” 45. Xema Sabini.

20. Arquatella maritima. 46. Sterna arctica.

21. Cygnus “americanus.” 47. ?Sula bassana.

22, Anser hyperboreus. 48, Colymbus septentrionalis.
23. Anser Gambeli. 49. Colymbus arcticus.
24. Bernicla canadensis. 50. Colymbus torquatus.
25. Anas boschas, 51. Utamania torda.

26. Bucephala albeola. 52. Fratercula glacialis.
27. Bucephala clangula. 53. Lunda cirrhata.

28, Histrionicus torquatus, 54. Mergulus alle.

29. Harelda glacialis. 55. Uria grylle.

30. Melanetta velvetina. 56. Lomvia troile.

31. Pelionetta perspicillata. 57. Lomvia ringvia.

32. (Edemia * americana.” 58. Lomvia svarbag.

The Faune of the Euastern Province considered in Reference to the
‘Distribution of the Mammals and Reptiles.

The faun® of the Eastern Province of the North American Region
above characterized from the distribution of the birds seem to be
equally well marked as natural zodlogical districts by the distribution
of the mammals and reptiles. About the same proportionate number
of mammals are limited similarly with the birds in regard to their
northward and southward distribution. The correspondence in the
geographical limitation of the species of the two groups will be
briefly shown by the following remarks respecting the range of the
mammals,

The Arctic Realm is well known to be characterized by a few species
nearly or quite restricted to it, as the polar bear ( Ursus maritimus),
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the artic fox (FVulpes lagopus), the musk ox (Ovibos moschatus), the
lemmings (Myodes), the small northern race of the caribou or reindeer,
the ‘F:-:kimos, ete.

The Hudsonian Fauna forms the southern limit of the polar hare
(Lepus glacialis) and the northern limit (at least in winter) of the
Lynx canadensis, Mustela * americana,” Mustela Pennantii, Putorius
vulgaris, Putorius ermineus, Ursus “ americanus,” Ursus “ horribilis,”
Seiurus hudsonius, Arctomys monawx, Vespertilio subulatus, and others,

The Canadian FFauna forms, at present,* the southern limit of Mustele
Pennatii, Mustela * americana,” Gulo luscus, Arvicola xanthognathus,
Erethizon dorsatus, Alces malchis, Rangifer tarandus, ete., and the
northern limit of Felis eoncolor, Lynx rufus, Mephitis mephitica, Pro-
cyon lotor, Bos americanus, Condylura cristata, Blarina brevicauda,
and others.

The Alleghanian Fauna forms the southern limit of Lynz cana-
densis, Sciurus hudsonius, Arvicola Gappert, Jaculus hudsonius, Lepus
americanus, Cervus canadensis, Sorex platyrkinus, Condylura cristata,
and doubtless of several other species; and the northern limit of Seiu-
rus carolinensis, Lepus sylvaticus, Arvicola pinetorum, Cervus virgini-
anus, Scalops aquaticus, etc.

The Carolinian Fauna forms the southern limit of Mustela vulgaris,
Tamias striatus, Arctomys monax, and Fiber zibethicus ; and the north-
ern limit of FVulpes virginianus, Nycticejus crepuscularis, Didelphys
virginiana, etc.

The Louisianian Fauna seems to form the southern limit of Putorius
vison, Blarina brevicauda, Scalops agquaticus, and doubtless thus limits
several other species, though not a small proportion of those which
occur in this fauna range also into South Florida, or into the Floridian
Fauna. The Louisianian Fauna limits the northward range of Neo-
toma floridana, Reithrodon hwmilis, Sigmodon hispidus. Hesperomys
palustris, Geomys pineti, and Lepus palustris.

In respect to reptiles, a similar proportion of species are limited in
cither their northward or southward range by each fauna. Several
species of batrachians range into the Hudsonian Fauna, but apparently
this fauna must be the northern limit of their distribution. The Cana-

* It is probable that some of the fur-bearing species, as well as Hystriz dorsatus, the
moose and the caribou, once ranged southward throughout the Alleghanian Fauna, and
have been exterminated there by man.
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dian Fauna forms the northern limit of the reptiles proper, where this
class is represented by two orders only, the Testudinata and the Ophi-
dia  The Testudinata are there represented by only three species
( Chelydra serpentina, Glyptemys insculpta, Chrysemys picta), and the
Ophidia by five (Bascanion constrictor, Tropidonotus sirtalis, Diadoplis
punctatus, Storeria oceipito-maculata). 1In the Alleghanian Fauna the
number of species in each of these groups is more than doubled. The
Carolinian Fauna forms the northern limit of the Sauria, of which two
species (Plestiodon fasciatus, Tropidolepis undulatus) here first make
their appearance, and the number of species of the other groups is
still further increased, several additional generic types being added.
In the Louisianian Fauna the number of species of Sauria becomes
considerably greater, and while few of the northern species of either
the true reptiles or the batrachians have disappeared, other more
southern forms have been added in almost every family.

These several faunze, it may be added, seem in general to coincide
in their number and limits with the flore of the same region. These
several flore, as thus circumseribed, form sueccessively the northern
limit of the successful cultivation of some more or less important cul-
tivated plant. But a detailed consideration of the distribution of the
veretation of the region under consideration, in respect to the number
and circumseription of the florme, and their correspondence with the
fauna, cannot of course well be here introduced.

4, THE ORNITHOLOGICAL DISTRICTS OF THE NORTH AMERICAN
TeEMPERATE REGION.

The subdivision by Professor Dana of the tropical and temperate
climatic zones of the oceanic areas into several zodlogical zones has
been already alluded to as being equally applicable to the land areas,
To these life zones I propose to apply the term “districts.,” Dana’s
divisions of the north temperate climatic zone correspond respectively
in latitudinal extent with the several ornithological faunz of the
Eastern Province, as defined in the preceding pages. Unlike the
faunwe, however, the districts extend in an east and west direction across
the North American Region, each district embracing not only one oi
the faune of the Eastern Province, but also its representative fauna (or
fauna) in the Western Province. The Hudsonian Fauna corresponds
in latitudinal extent with Dana’s subfrigid division of the north tem-
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perate zone, and the term Subfrigid District may be very properly
applied to that district of which this fauna forms the eastern portion.
The zone corresponding with the Canadian Fauna may in like manner
be termed the Cold-temperate Distriet; that corresponding with the
Alleghanian Fanua the Subtemperate District; that corresponding
with the Carolinian Fauna the Zemperate District; and that corre-
sponding with the Louisianian Fauna the Warm-temperate District ;
the Floridian Fauna in like manner corresponding with the Subtorrid
Distriet, or with Dana’s subtorrid zone. Each of these districts is
distinguished, in contradistinction from the faunw, by species which
range across the continent, while the districts are distinguished from
each other by the same kind of difference as has been shown above to
characterize the several faunz among themselves.

5. Ox tHE GEOGRAPHICAL RANGE OF THE SPECIES.

The preceding tables, while serving to characterize the ornithological
faune of Eastern North America, indicate only very obscurely the range
of the species. The following tables have hence been prepared in order
to show more clearly the breeding range, and also the winter quarters, of
those species whose distribution in the breeding season is tolerably
known. For this purpose the birds oceurring in the Eastern Province
of the North American region have been grouped, according to their
geographical distribution, into the following classes, beginning with those
which have the¢ widest breeding range: I. Cosmopolitan Species.
1I. Circumpolar Species. 111. Species which range across the whole
breadth of the North American Temperate Region. 1V. Species limited
in longitude to the Eastern Province of this region. The birds of the
Eastern Province are further subdivided according to the range of the
species in the breeding season in latitude.®

* In a preliminary notice like the present it has been found impracticable to give the
anthorities in detail on which the generalizations given in the following synopsis have
been based. The list of papers given in the Appendix szerve in a general way to
indicate the principal sources from which information has been derived. It is
believed, however, that the limits assigned each species will be found in the main
correct, though in many ecases the accessible data have been quite too few to
be satisfactory. The generalizations are given, of course, as a representation of our
present knowledge of the subject rather than as final.  The polar and equatorial limits of
the migratory range of the species varies, as is well known, more or less in different years,
according to the season. It is also somewhuat different on the coast from what it is in



408 BULLETIN OF THE

I. CosmoproLITAN SPECIES. A large proportion of ornithologists
have of late been unwilling to admit that any bird has what is usually
termed a *“ cosmopolitan ” range, while others recognize only about
twenty such species, taking into account, of course, their total range.
These embrace two or three species each of hawks and owls, the rest
being either Gralle or Natatores. Very few of them, however, breed
within both the tropic and the polar zones; many of those which
visit the shores of all lands in their migratory journeys being restricted
in the breeding season to comparatively limited areas. Pandion
haliaétus and Otus braclyotus are the only examples of commonly so-
called cosmopolitan species which appear to breed from the Arctie Circle
southward through the tropies to the southern extremity of the southern
continents,  Falco peregrinus may form a third, but its peculiar breed-
ing habits give it a very irregular dispersion at that season. Striz
Jlanmea appears to be also everywhere resident, except in the aretic and
cold-temperate zones. Colyle riparia and Hirundo rufa (including
under the latter name the several slightly differing geographical races
of this group, which have of late been regarded as species), seem also to
be nearly cosmopolite. The list of species which are permanently cos-
mopolitan will hence not exceed half a dozen, and are those above
enumerated.

II. Circvvrorar Srecies. Regarding as circumpolar species only
those numerously represented in both the eastern and western hemi-
spheres, nearly one hundred species® can be included in the list of

the interior, as has been previously explained; so that an indication of only the average
boreal and austral limits of the species at this season has been aimed at, and only so far
1= their winter range is circumscribed within the region under special consideration.
The blanks in the third column of the tables hence indicate that the species winter
entirely within the American Tropical Realm; those in the fourth, that the austral limit
is within that realm. The few oceurring in the second column of the tables indieata
that the species in question alse ranges southward in the breeding season into the Tropi-
cal Realm. A [?] in place of a blank indieates that the southward range of the species
is supposed to be limited to the Eastern Province, but as being too vaguely known to
warrant a specification of its limit in the direction indicated by the column in which the
query stands,

# Dr. Richardson, in 1831 (in the * Fauna Boreali-Americana,” p. xxxix), gnve thirty-
two species of land birds and * upwards of sixty-two species of water birds™ (ninety-
four in all) as “ common to the Old World and the Fur Countries.” A few truly cir-
cumpolar species were not ineluded in this list, and others were included which were
merely accidental visitors from one continent to the other. Since the date of that list
the identity of the greater part of the species therein mentioned has been questioned by
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circumpolar species. A small number of others that are properly
either exclusively American or Europeo-Asiatic species oceur more
or less frequently as accidental visitors to the continents not embraced

within their usual habitats.

one or another writer, and their representatives on the two hemispheres separated under
different names. DBut a consziderable proportion of those mentioned in the next sub-
joined table are still regarded as truly cireumpolar by a number of leading European
onithologists. Dr. Von Middehdorft’ (** Uebersicht der Natur Nord- und Ost-Sibiriens,
Theil 2, Erste Lieferung,” ete.; see Newton's Ibis, April, 1870, p. 275), in 1867, gave
lists of eighty-seven circumpolar species, a part of which (called * Hyperboreal Birds ™)
are distinctive of what has been termed above the Arctic Realm, whilst many of the
others range quite far southward even in summer. These lists, however, do not em-
brace a number of circumpolar species whose boreal limit does not extend to the
distriets named. A dozen or move Europeo-Asiatic species, in addition to those given
below, have representatives in America so closely resembling them in habits and in
geographical distribution, as well as structurally, that they have often been confounded,
specimens frequently occurring on the one continent that are undistinguishable from
those from the other continent.

In 1846 Professor Edm. de Selys-Longehamps, in his excellent paper entitled * Sur
les Oiseaux américaing admis dans la Faune enropéenne ™ (Mém. de la Soe. R. de Liége,
YVol. IV, pp. 35 = 50, 1849), included thirteen species in his list of * Oiseaux terrestres
communs i I'Europe et i I"Amérique,” and mentions nine other terrestrial American
species which he regards as * ne semblent étre en réalité que des modifications clima-
tiques de nos oiseaux européens.” All but two of these, and also one or two in addi-
tion to them, have been regarded in the present paper as specifieally identical. In his
list of * Oiseaux aquatiques communs a I'Europe et 4]’ Amérique " he includes fifty-five
gpecies, and mentions thirteen others, * déerits comme espéces distinetes, ne semblent
étre que des races locales,” three or four of which I have regarded as specifically iden-
tical. The whole number mentioned by Selys-Longchamps as common to Europe and
boreal Ameriea is seventy-six, plus twenty-four * autres qui semblent n'étre que des
races légérement modifiées par le climat.” (See L. ¢, p. 48.) Inthe same paper he gives
a list of twenty-eight American species as of gecidental occurrence in Europe, eight of
which are land birds, eight échassiers or waders, and twelve palmipédes or swimmers,
and also a list of twenty Ameriean species which he considers to have been improperly
included among the birds of Europe, among which are Halinétus leucocephalus, Striz
nebulvsa (= Syrnium nebulosum), Loxia(= Curvirdstra) leucoptera, Struthus (= Junco)
hyemalis, and Parus (= Lophophanes) bicolor.
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II. List of Circumpolar Species, with Indications of their Boreal and
Austral Limits.

—

Boreal Limit | Austral Limit
in the Breeding in the Breeding
Eenson. Season.

Austral Limit
in Winter.

Boreal Limit

Epecies. in Winter.

. Cannd Fauua  Allegh. Fauna Allegh. Fauna Carolin. Fauna

o Hudson, Fauna Hudson. Fauna

Certhia familiaria . .
Saxicola cenanthe . . .

Ampelis garrula . . .« Hudzon, Faupa Hud=on. Fauna Hod=on. Fauna Canad. Fauna
Cotyle riparin . . . . . Aretic Coast Louis, Fauna
Plectrophanes nivalia .| Arctic Coast Huidzon. FaunaaHudson. Fauna [Allegh Fauna

Plec lmp‘thmr hppumca .
Egiothus linarin . . .
l"'i.1|.iu':ﬂr.|. enileieator :
Curvirostra leucoptera .
Eremophila alpestris .
Corvud cornx « . « =
Pica caudata . . . .
Aquita chrysétos . .
Archibutes lagopus 5
andion haliaétus . .

Faleo candicans

Faleo peregrinug |
Circus cyanens . . . .
Strix flammea . R

HMudson. Fauna Huodzon., Fauna
| Aretic Coast Hudson, Faina
S Hudzon, Fauns |(Canmd. Fauna
JHuwdzon, Faouna Canad. Fauna
Hudson. Fauna |[Carolio. Fauna
< Aretic Coast Allegh. Fauna
JHuodson Fauna [Ailegh. Fauna
,:I[uqlsnn. Fauna Canad. Fauna
Arctic Coast |l[n+]sn:m Fauna
|-1..n fic Coast
.n'Lrl. tie Coast?
Iqubul]. Fauna
-|Arctic Const? | Louis. Fauna ?
«|arolin. Fauna |

l Muodson. Fauna

|{Allegh. Fauna
Hudson. Fauna |Allegh. Fauna
{Hudzon Fauna |Allegh. Fauna

[Hudson. Fauna?|
Canad. Fauna?
Arctic Realm
Canad. Fauna
Hud=on. Fauna?
Hudson. Fauna
L‘iru]m Fauna
{.ﬂ:md Fauna

(Canad. Fauna
Carolin, Fanna

Canad. Fauna
| Louis. l;auna.

?
Carolin. Fauna?
‘Allegh. Fauna

Canad. Fauna

Nyctale Tengmalmi . . III'LI.I‘-I}II Fauna [Canad. Fauna  |[Hudson Fauna |[Canad. Fauna
Syrnium einerenm . . . fllwdzon. Fauna Hudson. Faupa Huodzon. Faiuna Canad. Fauna
Otus vulgariz . . . . . .'IIud.-iun. Fauna {Camad. Fauna

Otus brachyotus . . . . . Arctic Coast {Hudson, Fauna?

Burniaulula . . . . . .|Arctic Coast  |[Canad. Fauna |Arctic Realm  |Canad. Fauna
Nveten mivea e JArctie Const  [Iludson. Fauna® Aretic Heaim  |Allegh Fauna
| Lagopus albmg. « . - i-lr-:u:, Coast Hudzon. Fauna Arctic Realm  |Hudson. Fauna
| Lagopus rupestris . . . .|Arctic Coast Lndson. Fauna Arciic Kexlm |Iiudﬁﬂn. Fauna

Nycticorax griseus . . . Hud=on. Fauna Carolin, Fauna ? Carolin. Fauna

. Aretic Coast
JArctic Const
JArctic Const
«|Aretic Coast

Strepsilas interpres . . .
Charadriuz pluvialia . .
Squartarola helvetica . .
| Hwematopusg palliatns . .

Hud=on. Fauna |
Arctic Realm ETrD|lit':jl Amer.
Hudzon. Fauna Carolin. Fauna

Arquatella maritima . .| Arctic Coast Arctic Realm  [Canad Fauna ?
Calidvis arenaria . . . . . Arvetie Coast Canad. Fauna !."‘I.]il'[{!l. Fauna
Tringa eanutus . . . . .|Arctic Coast Arctic Realm Carolin. Fauna

« Arctic Coast
| Arctie Const
.|Aretic Coast

Arctic Realm?  (Carolin. Fauna?
[Mud=on. Fauna? Allegh. Faona
Arctic Realm | Carolin. Fauna

Ancylocheilus subarguatus
Pelidna alpina . R it
Actodromas maculata .

1111

Actodromas Bonaparted [Arctic Const [Arctic Realm  [Carolin. Fauna
Tringites rufescens . . . o Arctic Coast?  |[Hudson. Fauna |Louis. Fauna
Lobipes hyperborens . . fAretic Coast (Unpad. Fauna  [Carolin. Fauna
Phalaropus fulicaring . .| Aretie Coast Indzon. Fauna? Carolin. Fauna?
Anser hyperboreus « .|Aretic Coast Hudson. Fauna Canad. Fauna ?
" Anzer albifronsa . . . « .|Arctic Coast [IIudzon. Fauna (Allegh, Fauna
Bernicla brenta . . . . LAretic Coast Hudzon. Faupa Allegh. Fauna  Louis. Fauna
Anas boschas . . « o Arctic Comst [Alleeh. Fauna |[Canad. Fauna
Dafila acuta . JAretic Const Hudzgon. Fauna |
Epatula clypeata . . Arctic Coast udson. Fauna Allegh. Fauna
Chaulelasmus streperus . L[ Hwdson. Fauna [Hudson. Fauna : Louis. Fauna
somateria mollissima . . .| Arctie Coast Canad Fauna ! Carolin. Fauna
Zomateria spectabilis . . Aretie Colst |Hudzon., Fauna 4 Allegh. Fanna

Buceplula clapgula . .
Hiztrionicus torquatus . .
Harelda glacialis . . .

Fulix 'III-I-I-'I]l. 5
Pelionettaper np:ﬂl[ah ¥
Melanetta fusen . . . .

Canad. Fauna
|Canad. Fauna
Hudzon Fauna
Canad. Fauna
Tudson. Fauna Canad. Fumn ? Louis. Fauna
Hudzon. Fauna |Canad. Fauna ? |Louis. Fauna

. Aretic Const

JAretic Coast
Arvectic Coazk

. Hadzon, Faona

. Aretic Coagt

L Aretic Uonst

(Canad. Fauna |Louis. Fauna
{Hudzon. Fauna? Allegh. Fauna
¥ |Louis. Fauna

Mergus merganser . L IMudson. Fauna [Unnad. Fauna  [Canad Faupa ? | Louis. Fauna
lergus sereator . . . . . |Hudzon. Faona /Canad. Faune  [Cannd, Fauna  |(Louis, Fauna
Graculus enrbo . . .« Arctic Coast Hudson, Fauna | T Allegh. Fauna
Sulabassana . . « « .« Arctic Const Canad. Fauna ? Louis. Fauna
Gelochelidon anglica SJralin. Fauna |

Thalazsens cazpiug . . o Aretic Const Hudzon. Faung | : Carolin. Fauna
Thalagsgeus cantincus . . . Louis Fauna |

Sterna hiruonde . . . . W Aretice Coast | Carolin. Fauna [ Florid Fauna

Sterna macrara . . . .« Arctic Coast .Hl.l rhh Fauna | Florid. Fauna —_—
Storna paraddizea . . . . . Allegh. Fauna —_—
Hydrochelidon fissipes . ./Carolin. Fauna —_— Florid. Fauna - -
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Species.

Boreal Limit | Austral Limit
|in the Brecding in the Breeding
| Seazon. | Season.

Xema Sabini .
Rissa tridactyla

Larus glaveus .
Larus marinus

Buphagus skau

| -ﬁturt:t-l.'-':ripﬂ

Pagophila eburnea
Rhodostethia rosea .

Larus leucopterus .
Laruz argentatus

PSlereorarius pomarinus .
parasiticus
st Buffoni™ .

ima Leachii |
ceps griseigens .

Arciic Realm
Hudson. Fauna
|Canad. Fauna
Arctic Realm
Hudson. Fauna
Cannd . Fauna
(Hudson Fauna
|Canad. Fauna
Hudson. Fauna
Hudson. Fauna?
Hudszon, Fauna?
Hudson. Fauna?
? Canad. Fauna

. Hudson. Fauna [Allegh. Fauna

| Aretic Unast
+ - « s« - Aretic Coast
= Arctic Coast
- Arctic Coast
« .« - cfArctic Coast

. +|Arctic Coast
| Aretic Coast
- |Arctic Coast
< A retic Coast
« Aretic Coast
 Arctic Coast
JArctic iz.:nust

Boreal Limit
in Winter.

|
| Austral Limit
[ in Winter.

Huls, Fauna
Canad. Fauna ]
Allegh. Fauna

T

|Canad Fauna
|\Louiz. Fuuna
[Allegh. Fauna
Trop Healm |
Canad. Fauna
{Canad. Fauna
|Allegh. Fauna
Allegh. Fauna,
Allegh, Fauna?
Louis. Fauna

. 4| Polliceps cotnutus . .
4 Podicepseristatus
2 Ll‘dﬂicﬁ,ﬁurituﬁ 2

. Hudson. Fauna |Allegh. Fauna
- Hudson. Fauna Allegh. Fauna
.| Hudson. Fauna |Allegh. Fauna?
. Arctic Coast Allegh, Fauna |
. Arctic Coast Hud=on. Fauna
. Arctic Coast Canad. Fauna
. |Aretic Coast Canad- Fauna

Louis Fauna
Louis. Fauna
Louis, Fauna
Florid, Fauna
Canad. Fauna
Canad. Fauna
Allegh,. Fauna

+Colymbug torquatus
Colymbusg arcticus
Colvimbus septentrionalis .
Fratercula arctica . .

Urisgrylle . . . . JAretic Coast Canad. Fauna I-’._frlrul. Fuuna
Lomvia svarbag .|Aretie Coast |Canad. Fauna {Carol Fauna?
Lomvia troile . . . . « Arctic Coast [Cannd Fauna Allegh. Fauna

B TR S S it o S S e e Tee g gy

Mergulus alle .

| Merg + - - -|Arctic Coast | Allegh Fauna

Summary of the Preceding Table.— The whole number of species in
the preceding list is 93.
dominance of the water birds, less than one third of the whole being land
birds.
to the family Fringillide ; 9 species embracing all the representatives
of other families. The water birds include 1 heron, 14 Gralle, 17
Anatide, 19 Laride, 5 Aleide, 3 species of Colymbus, and 4 of Podiceps.

In summer 65 species are inhabitants of the Aretic coast and adjacent

Its most striking feature is the great pre-

Of the 27 land birds, 7 are owls, 6 are hawks, and 5 belong

geas; 22 have their boreal limit near the northern border of the Hua-
sonian Fauna; 2 are similarly limited by the Canadian Fauna, 5 by the
Alleghanian, 3 by the Carolinian, and 1 by the Louisianian ; 3 are essen-
tially tropical aquatic species.

Seven seem to be altogether restricted in the breeding season to the
Arctic Realm ; 36 find their austral limit during the same season near
the southern border of the Hudsonian Fauna; 23 are similarly limited
by the Canadian, 9 by the Alleghanian, and 3 by the Carolinian, while
10 extend nearly to or within the Tropieal Realms, 4 being also inhab-
itants of the greater part of the southern hemisphere.

The winter quarters of the land birds of this list are the cold-temper-
Most
of the water birds visit the warm-temperate parts of the same hemi-

ate and middle-temperate distriets of the northern hemisphere.

sphere ; a considerable number also visit the tropies, and a few wander,
at this season, over the greater part of the warmer regions of the globe.
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SPECIES MAINLY RESTRICTED IN THE DREEDING SEASON Tu

THE NORTH AMERICAN TeMreraTE REGION,

1, List of Species which breed throughout the greater Part of Temperate
North America, with Indications of their Boreal and Austral Limits
Distribution in the Eastern Provinee.

Epecics

Turdus migratorius .
Turdus fuseescens
Geothlypis trichas
Hirundo horreorom .

Tachyeineta bicolor .
Cotyle riparia .
Progne subis . .
Ampeliz cedroram
Collurio ludoviecianus
Vireozy lvia gilva .
Lanivireo solitarinsg 4
Cistothorus palustris
Troglodytes acdon
? Sitta carolinensis
| Bicta canadensis . .
1 Parus atricapillus
Carpodacus purpurcus
| Chrysowitris tristis .
| Passereulus savannn
| Poocates g unineus
"qrm_ a socialis
* Melozpiza melodin .
:. Melnapiza Lineolnii .
! Molothrus pecoris
| Arelieus phoenicens
| Starnella lndoviciang
| Corvus nmericanus

.

Petrochelidon Iunifrons

*

£l

| Tyranuus earolinensis .

* Myiarchus crinitus .
| ?Bayornis fuscus . .
fontopns horealis
B Contopuz virens

[ ? Empidonax minimus ,

| '," Empidonax acadicus

i ll:lpinlfmll.‘{ Hlaviventria
Picus villosas . . .

| Picus pubescens .

| Hylotomus pileatus .

I' Chordeiles popetue |
Cervle alevon . . .

| Arcipiter Uoopse ri

| Aceipiter fuscus .
Bisteo borealis

Buteo peonnsyvivanicns

.

Haliaztus e uuuwp]nlua

""Lr'up-i asin

| Zenmedura 4'-1mluwm1t
| Melengris gallopavo .
Bonasa umbellus .
Hotaurus lentiginosus
Ardetta exilis
Gallinagn Wilzoni

| Limosa fedoa

[ Rallus virginianus

| Porzana rnrn]in-‘t s

| Fuliea americana .

t \!-thrm r'\.rnluunﬂw .

"

#

Rhyacophilus zolitarins
Tringoides macularius .

.

| Hadsomn.,
.[Canad Fauna
JHudzon Fauna
o Hdson.
L Hwdson.
JHud=on. Fauna
| Aretid Coast
JCanad. Fapos
anml. Fauna
JAllegin, Fauna
S .
JHudson. Fauna
. Hudson, Fauna
AAllexh. Fauna
JCanad  Fauna
Canad
| Hui 1-un Fauna
MLETETI N
L Canad,
U mdson. Fauna
JCanad. Foaune

. Hudson. Fauna
S Hudzon. Faot
.| Hudson.
L Huidson.
JHud=on.
JAllegh.
U Hadson.
o LA

. Hudson
JHudzon.
T ET
JArctic Coast

Canad. Fanna
.I|1-'|-rl-‘l.'t1 Fauna
_-|I11|I-u-l:|.
L Canaad
.|Canad. Fauna

| Canad.
A Hud=on.
L Hnidson.
| Hud=on.
JAretic Coast ?
| Allpoh.
| Canail.
JCanad.

; IIIII'I‘-I'II'I.

Boreal Limit

Austral Limit

in the Breeding in the Breeding

SELS00,

Fauna
Fauinan

Fannn

Fauna

Fauna
Fauna

Fauna
Fauna
Fauna
Fauna
Fauna
ad. Fauna
inad. Fauna

1.‘:

JHudzon. Fauna
.| Hudzon. Fauna
|Canad. Fauna
.|]I dzon. Fauna
| Canad. Fauna
L Camad. Fauna

Hudzon. Fauna
Fauna
Faun:a
Faun:a

Fauna
. Fauna

Arctic Coast
Capad. Fauna
Allegh. Fauna

.| Allegh. Fauna
A Mudson. Fauna

Hudzon. Fauna
Fauna
T Y
Fauna
Faunn

Fauna

Fauna

Fanna
Fanna

| Lomis.

EOAS00.

Fauna Carcl Fauna

Carol. Fauna
Florid. Fauna
Louis, Fauna
Carol. Fauna ?
Carol. Faunn

[Carol. Fauna
| ?

Florid. Fauna
Florid, Faunz
Carol, Fauna
Allegh. Fauna
Louis. Fanna
Florid. Fauna
Fauna
Carol. Fauna
Florid. Fauna
Allegh. Fauna
Louis. Fauna
Allegh. Fauna
Carol. Fauna
Louiz. Fauna
Lounis. Fauna
Aldlerh. Fauna
Louis, Fauna
Florid. Fauna
Florid. Fauna
Florid. Fauna ?
Lonis. Fauna
Louiz, Fauna
Loniz. Fauna
Allegh. Fauna
Louiz. Fauna
Allegh, Fauna
Carol. Fauna
Carol. Fauna
Lowis, Fauna
Louis, Fanna
Florid. Fauna

-
Florid. Fauna

Florid. Fauna

|Florid Fauna

Florid. Fauna
Florid. Fauns
Carol. Fauna
Carol. Fauna
Florid. Fauna
Allerh Fauna
Allegh. Fauna
Lonis, Fauna
Hudzon.
Louis. Fauna
Carol. Fauna
Carol. Fauna
Cannl. Fauna

Boreal Limit
in Winter

I Austral Limit
in Winter.

Carol, Fauna
®
Florid. Fauna

|Louis, Fauna
|Florid. Fauna

| Liouis.

|Allegh,

Fauna
Fauna

| Loviais. Fauna

Florid. Fauna
Louis. Fauna
Louis. Fauna
Canad Fauna

|Canad, Fauna

Canad. Fauna
Allegh. Fauna
Allegh. Fauna

JL .L1u| Fauna

{Carol.
Carol.
|Carol.

{Carol.

| Louis,

Fauna Louiz.
| Liouis.

|Louis,

[Carnl

(Allegh Fauna

Fauna
Fauna
Faunn
Frumna
Fauna
Fauna
Fauna
Canad. Fauna

Carol,

Carol.

Louis, Fauna

il

Canad. Fauna?

Canad. Fauna?

Carol. Fauna
Carol. Fauna
Carol. Fauna
Canad. Fauna
Allegh. Fauna
Allegh. Fauna
Hudzm. Fauna?
Canad. Fauna
Carol Fauna

Hudson ., Fauna®
Louiz, Fauna
Louis. Fauna
Fauna
Faunn
Fauna
Fauna
Faun
.
Fauna
I-‘mnm

Carol.
Louis.

Ct lrnl

|Florid. Fauns
| Louis. Fauna

T

Florid. Fauna
Louis, Fauna?

—

Florid. Fauna

[T

(Florid. Fanna
Canad. Fauna? !I"‘Iuri-i_. Fauna
Florid. Fauna

Florid. Fauna

Florid. Fauna

Florid. Fauna
Florid. Fauna
Carol. Fauna

H||[|l

- P.'I*._nl.;-t in the third eolumn indieate lh it the gpecies ranges nnurhw lrd in thlr breeding season into

the Tropical Realm.

Blanks in the fourth column that the speeies retires wholly within the Tropieal

Realm o winter; in the fifth column, that the southern limit in winter is within the Tropical Kealm.
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9. List of Species which breed throughout the greater Part of the Cold-
temperate Portions of the North American Region, with Indications of
their Boreal and Austral Limitsof Distributionin the Eastern Province.

Epecies,

Turdus Swainsoni
Regulus ealendula
Regulus satrapa
Anthus ludevicianus
Helminthophaga celata

Collurio borealis .
Troglodytes hyemalis

Zonotrichia J::mrr:-phr;,'s

Perizoreus canadensis
Picoides arcticus . .
Picoides hirsutus . .
Faleo columbaring .
Astur atricapillus
Kgialitis semipalmatus
Phalaropus Wilsond .
Ereunetes pusillus
Gambetta melanolenca
Gambetta Havipes
Numenius longivostria
Numenius hudsonius
Cygnus americanus .
Bernicla canadensis .
Mareea americana
Fulix collaris . . .
Aythya americana
Avthya vallisneria
Bueephala albeoln
Erizmatura rubida

Graculus dilophus
Larus delawarensis

Wilzsonin pusilla . o

Chrysomitriz pious . .
vurvirosdlra americana .

-

Lophody tes cue ullatus .
Pelecanus erythrorhynechus

-

Tuntu.: Pallasi . . =

*

Beolecophagus ferrugineus

B

-

| Boreal Limit in

Bresding Season.

. Hud=on, Fauna
L Hudzon Fauna
JHud=on. Faunx
. Hudson Fauna
JAretic Coast
S Hudson. Fauna
JHudson, Fauna
. Hudson. Fauna
. Hudson. Fauna
.| Hudson, Fauna
Hudzon Fauna
. Fauna
JAMudson. Fauna
. Mudzon. Fauna
. Hudszon. Fauno
< Hudz=on. Fauna
[ Hudson. Fauna
.| Hudzon. Fauna
. Aretic Coast
A retic Coast
JArctic Coast
« Hudson. Fauna
JHudzon. Fauna
. Hudson. Fauna
o HMudsom. Fauna
| Arctic Coast
.| Aretic Coast
.' Arctie Coast
JAretie Coast
.lg\.rrlw Coast
.: Arctic Coast
S Aretie Coast
LJArctic Uoast
JArctic Uoast
.!;\.rﬂic Const
JAretie Coast
JArctie Coast

Lllru:tmu phu l!uf |Jhl|ﬂ.d€"phl:1 [Arctic Coast

Austral Limit in|
Breeding Season.

Canad Fauna
Canad Fauna
Canad. Fauna
Canad. Fauna

Hudson. Fauna |
Carol. Fauna

Canad.
Allegh.
Canad
Canad.
Canad.
Canad
Coanad.
Canad.
Canad. Fauna
Canad. Fauna
Carol. Fauna
Carol. Fauna
Canad. Fauna
Huison. Fauna
Canad. Fauna
{Canad. Fauna
Carol. Fauna
Canad. Fauna
Canad, Fauna
Canand. Fauna
{Canad, Fauna
Canad. Fauna
Canad. Fauna
(Canad. Fauna
Hudzon. Fauna
Hudson. Faunn
Huilzon. Fauna
Hudson. Fauna
Canad. Fauna
Canad., Fauna
Canad. Fauna
[Hudson. Fauna
IHudson. Fauna

Fauna
Fauna
Faunn
Fauna
Fauna
Fauna
Fauna
Fauna

{Hudson. F
| Hudsomn.

|Canad.

“Boreal Limit
in Winter.
Carol. Fauna

.I'lm'n!. Fauna
|Carol. Fauna

Allegh. Fauna
Carol. Fauna

-

Canad. Fauna
Allegh. Fauna
Canad. Fauna

Hudzon. Fauna Allegh.

Carol. Fauna
Carol. Fauna
ERtR
Fax

Hudson.

|Canad. Fauna

Hud=on. Fauna
Louiz Fauna
Louis. Fauna
Carol, Fauna
Liouis. Fauna
Louis, Fauna
Lonis. Fauna
Louis, Fauna
Allegh. Fauna
Allegh. Fauna
Allegh. Fauna
Canad. Fauna
Carol. Fauna
Carol, Fa
Allerh. Fauna
Allezh, Fauna
Allegh. Fauna
Allegh. Fauna
Fauna
Allezh. Fauna
Canad- Fauna

a [Canad. Fauna
a [Canad. Fauna
Fauna Canad. Fauna

| Austral Linnt
‘ ’m Winter.

FY

|
(Carol, Fauna

{Florid. Fauna
Fiuna
|Louis. Fauna

| Lowiz. Fauna
i.-*.lh-r;h. Fauna

TR ETEHTT

3. List of Species which breed only in the Warm-temperate Portions of
the North American Temperate Region, and range Southward in the
Breedmg Season into the Tropical American Realm.

Species,

Mimus polyglottus .

I‘::]inphisl caerulen
Icteria virens .

| Stelridopteryx azvrnlmnms-

Thryothorus Dewicki
TRt pu=illa
Guiraca cerulea .
Fuisealus major .
Elanus leacurus .« .

Polvborus tharus, . .

Craxirex unicinetus .

Chamapmelia pussering .

| Tantalus loculator

Gargetta candidizssima .

| Herodiaz epretta .

| Himantopus nigricollis .

Ralluz elegans |
| Phornicopterus ruber

.

| Querquedula evanoptera .

| Pelecanus fuseus |
| Tachypetea aquila
| Plotus anhinga

(3

| Boreal Limit i in |
lin i -1“1-‘ bl NECI,

Fauni
Fanna
Fauna

¥ 1. 1Tl|l]H

. Uarolin.

. Caralin.

. [Carolin. Fauna

. Carolin, Fauna

. Louiz. Fauna
larolin. Fauna

+ Loais. Fauna

. {Louis, Fauna

. Florid. Fauna

.| Lowis. Fauna

. Lounis. Fauna

. {louis. Fauna

. Carolin. Fauna

. Carolin. Fauna

« Carolin.

. Florid Fauna
. Liouis. hul_n

|Austral Limit in
Tire ciing Season,

E ]

Fauna?|

Carolin. Fauna |

. Florid. Fauna |
7

.Carolin Fauna |

iIHHIHHIHHHH

Boreal Limit
in Winter.
Lnuis. Fanuna
Louiz, Faouna,

Lonis. Fauna ?
Louis. Fauna

Louiz. Fauna

Florid. Fauna

Louis, Fauna
Louiz. Fanna
Louiz. Fauna

| Louis.

Fauna

Loniz. Fauna

IFlorid. Fauna ?
'Florid. Fauna

Louis. Fauna

Florid. Faunn

Austral Limit
in Winter. l

e - |

HTTERHTT T

* Within the 1:{':1}-1{'&1 Realn
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4. List of Species whose Breeding Range extends throughout the greater
Part of the North American Realm, and Southward into the Tropical
Realn, with Indications of their Boreal and Austral Limits in the
Eastern Province,

Boreal Limit | Austral Limit Boreal Limit Austral Limit

| H i e W 1

i Epecies. in H;E:;“I:Ll:zdmhlm t];lﬂl:‘;\;:dlllg P in Winter.

| Dendracen mstiva . . . . . Hudson. Fauna ® { "
Grus canadensis .~ . . . . Arctic Coast e Carolin. Fauna | ————
Butorides vireseens ., . . , Allegh. Kauna _ Louis. Fauna | _—
Arnlea herodins ., . . . . Hudson. Fauna c—_ Carolin. Fauna e
Hamatopus pallintus . . . Arctic Coast Louis. Fauna —_—
Forialitis voelferns . . . . Allegh. Fauna Louis. Fauna —_—
tecurvirostra americana . . Hudson. Fauna |Louis. Fauna?  Louis. Fauna —_—
Symphemia semipalmata . . Canad. Fauna —_— Louis. Fauna —
Aix sponsa . . + « . Canad, Fauna Carcolin. Fauna ——
Podilymbus pmhmrp-l B Iimi-vnn Fauna Carolin. Fauna ——

* Within the Tropical Realm.

5. List of Species whose Breeding Habitat includes the greater Part of
both North and South America, with Indications of their Boreal
Lumt both in .!f:e Dreedi ng Season and in Winter.

]tnru.tl Limit Austral Limit |
in the Breediog in the Bre Hlmu

| SCAs0. | SeAS0N0. |
|

Boreal Limit Austral Limit
in Winter. in Winter.

Species,

(Carolin. Fauna
il.nui-i. Fauna
|Louiz. Fauna
Hudson. Fauna
fl‘.ftu:lul. Fauna
Hud=zon, Fauna
[Carolin. Fauna
Ii‘:ul.'ul. Fauna?
| Hudzon., Fauna?

Cathartesaura . . . . .|Allegh Fauna |
Cathartes atratus,. . . « .II-LJLIi..‘G. Fauna

* Pamdlion halingétus . . . . [Arctic Coast
Faleo -\||tr1.1.1.m* . +« « » +Hudson. Fauna
* Falco peregrioud . - . Hudzon. Fauna
Bulbo virginianua, . . . .|/lundson. Fauna
® Stpix flammea . « . . oCarolin. Fauna
“Otus yalgaris . . . . .[lIudson. Fauna
# Otus brachyotaz . . . .[Arctic Coast

HHHH

[T

® Alzo circumpolar species.

Summary of the Preceding Five Tables.— The total number of
species given in the above lists of the species characteristic (mainly
exclusively so) of the North American Temperate Region is 135.  Of
these 38 are restricted in the breeding season in their austral range to
the Cold-temperate District; about one third of them, chiefly natatorial
species, reach the Arctic coast; 61 are similarly mainly limited to
the Middle-temperate Distriet, but two or three reach the Arctic coast,
and nearly one third range into the Hudsonian Fauna; 21 are limited
in their boreal range to the Warm-temperate District, the greater part
of which, even in the breeding season, range southward into the
tropies.  Of the whole number, 90 are land birds, 23 being raptorial
species.  Of the remaining 45 water birds, 7 are herons, 20 are Gralle,
and 18 are Natatores, 12 of the latter being Anatide.

In the list of those whose breeding habitat is the cold-temperate
portions of the continent (Table 1), 20 of the species are aquatic and
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18 terrestrial ; of those breeding throughout the greater part of the
continent, 10 only are aquatic and 51 are terrestrial ; of those breeding
in the warm-temperate portions of the continent, 9 are aquatic and 9
terrestrial ; of the 10 wide-ranging species, whose breeding habitats
embrace not only nearly the whole of temperate North America, but
extend also into the tropics, 1 only is a land bird, 3 being Herodiones,
4 Gralle, and 2 Natatores. Of the 9 species given in the Fifth Table,
which range in the breeding season throughout both the North American
and South American continents, none are aquatic; 4 are owls, 3 hawks,
and 2 vultures. The most numerously represented family, and one of
those almost exclusively characteristic of the North American Temper-
ate Region (the Sylvicolide), has but three species which range across the
contirent, and only one of these is a typical representative of the family.

IV. Species LIMITED IN LONGITUDE TO THE EASTERN PROVINCE
oF THE NORTH AMERICAN TEMPERATE REGION.

1. List of Species vestrieted in the breeding Season to the Cold-temper-
ate Portion of the Eastern Province, with Indications of their Boreal
and Austral Limits.

| Boreal Limit in | Anstral Limit in) 1| Boreal Limit | Austral Limit |

Epecies. P =
1 RN Hr:lmlmir Season. Bre reeding Eeason.| 1|1 Winter. in Winter.
|Muiotilta varia . . « . ./Hudson. Fauna Carolin, Fauna } * ¥

| Parula americans, . . « .|Canad. Favna |Carolin Fauna [Florid. Fauna

| Geothlypis philadelphia . . Ailegh. Fauna ?
Oporornis agilis . . . . ./Canad. Fauna |Allegh. Fauna ?
Helminthophaga ehrysoptera |Canad. Fauna |Carolin. Fauna
! Helminthophaga peregring . |Canad. Fauna |Carolin. Fauna
Helminthophaga rufieapilla .|Hudson, Fauna Carolin. Fauna
Dendroeea coronata . . . . Hudson. Faonna Canad. Fauna

| Dendroeca eastanea ., . . . Hudson. Fauna? Canad. Fauna

| Dendroeea striata . . . . . Hudson. Fauna Canad. Fauna
Dendroeea Blackburnize . | Canad. Fauna | Allezgh. Fauna

| Dendrices eerulescens . . . [Canad. Fauna? |Canad. Fauna |
Dendroeca maculoss . . .« «/Canad. Fauna? |Canad. Fauna ]

| Dendroeea virens . ., . « .|Hudzon. Fauna Allegh. Fauna |

Déndreeen palmaram . . ,.Ilud_.-:nn. Fauna Canad. Fauna  Louis. Fauna

Perissoglossa tigrina, . . .|Canad. Fauna? | Allegh. Fanna

]

[T

{Carolin. Fauna

Euthlypis canadensiz . . .|Huodson. Fauna [Canad. Fauna | _— -
Setophaga ruticilla . . . . Hudson. Fauna Allegh. Fauna |
VireoayIvia olivacen .« Huodson, Fauna |Louis. Fauna iFloriu;i.. Fauna

Vircosylvia philadelphica . .|Huodson. Fauna [Allegh. Fauna | |
Cistothorus stellaris . . . . Hudson. Faupna Carolin. Fauna |Louiz. Fauna

Parus hudsoniens . . . . Hudson. Faupa [Canad. Fauna |[Hudson. Fauna [Canad. Fauna
Fonotrichia albicollis . . .|/Hudson. Fauna Cannd. Fauna | Louis. Fauna |
Junco hyemalis . . . . ./Hudson. Fauna Canad. Fauna [Allegh. Fauna [Lonis. Fauna
Spizella monticola . . , .|Hudson. Fauna Capad. Fauna  [Allegh. Fauna |Louis. Fauna

I'azzerella iliaca . . . . . Hudson. Fauna Canad. Fauna |Carolin Fauna Louis. Fauna
Dolichonyx oryzivora . . . Allegh. Fauna |Allegh. Fauna |
Tetrao canadensiz . . . .|Aretic Coast Canad. Fauna  |[Hudson. Fauna? Canad. Fauna

FHgialitis melodus . . . .|Canad. Fauna |Carolin. Fauna |Louis. Fauna
Limoza hudsonica . . . .|Arctic Coast? Hudson. Fauna |Louis. Fauna

Numenios borealiz ., . ., | |Arctic Coast? [Hudson. Fauna [Louis. Faona ———
Porzana noveboracensis . . Hudson. Fauna Carolin. Fauna |Louni<. Fauna
Anasobgcura . . . , . . Huodson. Fauna [Allegh, Fauna |[Allegh. Fauna |[Florid. Fauna
Querquedula discors . . . /Huodson. Fauna Canad. Fauna  |Allegh Fauna

r Camptolsemus labradorius | Aretie (‘rm!t lIu.lsu:n Fs auna {‘ana.j_ Fauna

* The blanks in the fourth and fifth columns indicate that the Imut- in qu{*shau is within the
Tropical Realm,
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2. List of Species which breed throughout the Middle-temperate Por-
tions of the Eastern Provinee, with Indications of their Boreal and
Austral Limits in the Eastern Province®

Boreal Limit | Austral Limit |

in the Breeding in the Breeding Austral Limit

in Winter.

Boreal Limit

& o
Epecies. in Winter.

Pyranga rubra . . . .
Yireon noveboracensziz . .
Lanivireo Havifrons . . .
Lophophanes bicolor
Coturniculus paszerinus
Coturniculus Henslowi |
Ammodromus camlacutus
| Ammodromus maritimus .
Spizella pusilly
Euzpis americana . . .
Hedymeles ludovicianus
Cyanospizy cyamea « ., .
Cardinali= virginianus .
Pipilo erythrophthalmus .
Icterus spurius . . . .
Icterus baltimore. . .
Corvus ossifragn=z, , .
Centurus carolinus |,
Melanerpes erythrocephialus
Antrostomus voeiferus |
Coceygus americanus
Coceypus ery throphthalmus |
Ortyx virginianus .,
Cupidonin cupido .,

JAllegh. Fauna
JAllegh. Fauna
JAllegh. Fauna
ACarolin, Fauna
o Allegh. Fauna
o Allegh. Fauna
JAllerh Fauna
JCarolin. Fauna
L Allegh. Fauna
LCarolin, Fauna
JAllezh. Fauna
.| Allegh. Fauna
.| Carolin, Fauna
.|Allegh. Fauna
JAllegh, Fauna
« Allegih, Fauna
Carolin. Fauna
. /Carolin. Fauna
JAlerh, Fauna
.|Allegh. Fauna
. Allegh, Fauna
IM!L--'h Fauna
! A]h-gh Fauna

ﬁ.l]l.t.,tl l':u.lul].

Lowis. Fauna
Florid. Fauna?

Fauna?
Fauna
Fauna
Fauna
Fauna
Fauna ?

Lowis
Lounis.
| Loui=.
| Lz,
Louis,
Louis,

Carolin Fauna

Flarid. Fauna
Lonizs. Fauna
Louis. Fauna
Florid. Fauna?

Florid. Fauna?
Florid. Fauna

{Carolin,
| Louis. Faupa

| Louis. Fauna

Seas0n. Senson. |
Turduz mustelinus . Allegh. Fauna Louiz. Fanna ? E———
Galeogeoptes carolinensis . |Allegh. Fauna  |Flovid. Fauna? |Louis. Fauna _—
Harporhyonchus rufus . JAllegh, Fauna  |Florid, Faunn? |Louis. Fauna —_—
Sjaliasialis. . . . . , . Allegh. Fauna |Lowis. Fauna |Uarolin. Fauna | —
Dendroees pennsylvanica . .| Canad. Fauna | Allegh. Fauna —_
Dendroeca discolor . Allegh. Fanna —_—
Dendrezea caerulea o . . o Allegh. Fauna  (Carolin, Fauna ALR e LT
Wilzonia mitrata » . JAllegh. Fuuna |Louiz. Fauna —

Carolin. Fauna Florid. Fauna

E{,":{'rn]in. Fauna?
|Carolin. Fauna?
Louis. Fauna
Louizs. Fauna

Fauna

Louis. Fauna
Carolin. Fauna
Loniz. Fauna
Louis. Fauna

Allegh. Fauna

Carolin. Fauna |

|
|
i
|

T

Clmlm Fauna‘.&llr-'h Fnuun Louis. Fa.u[m

* The blanks in this and the following tables have the same significance a8 in the last preceding

table.

3. List of Species which breed throughout the Temperate Portions of
the Eustern Province, with Indications of their Boreal and Austral

Limits.

2pecies.

I —

| Boreal Limit

in the Breedingin the Breeding

EEAS0.

Sefurus auroeapillus
Zeiurus noveboracensis .
Cyvanura eristata |
Ephyrapicua variog .
Colaptes auratus , .
Trochilusg colubris , , .
Cheture pelasgmia, |
Girus americanus |
Actiturus Bartramins
Sterna antillarum
Dendroeea pinus . .
Quiscalus purpureus

o Canad. Fauna
,Il[ud.-cun. F:
o Cannd. Fauna

f Austral Limit

I Season.

[ e
;l‘nmhn Fauna

unt |Louis Fauna

| Florid. Fuuna

./ Canad. Fauna? Florid Fauna?

.| Hudzon. Fauna
. Canad. Fauna
Canad. Fauna
il Faunaz
.'1"1n'1-l Fauna
JCanad Fauna

|Lomis. Fauna ?
‘Flul‘hl. Fauna

.[Hudzon. Fauna? Louis. Fauna ?

 Huds=on.

Founa

Boreal Limit
in Winter.

Florid Fauna

Allegh. Fauna
Carolin. Fauna
Carolin. Fauna
Florid, Fauna?

Lonis. Fauna
Louis. Fauna

Carolin. Fauna
Carolin. Fauna

Austral Limit I
in Winter.

Florid. Fauna

L]
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4. List of Species which breed in the Eastern Province only within the
Warm-temperate and Subtropical Districts.

| Boreal Limit | Austral Limit |
Species. in the Breeding in the Breeding

Eeazon, EEAZ00.

Boreal Limit | Awustral Limit
in Winter. in Winter.

| Prothonotaria citrea. . . . Carolin, Fauna |
l Oporornis formosus . . . . Allegh Fauna |Louniz. Fauna? \

| Helmitherus vermivorus . . |Uarolin. Fauna  Florid. Fauna?
| Helmitherus Swainsoni . .| Louniz. Fauna : |
| Helminthophaga pinns ., . [Carolin. Fauna?
Helminthophaga Bachmani . Louwis. Faona
Dendrocen dominiea , . . . Louwis Fauna
Vireosylvia barbatula . . . |Florid. Fauna
Pyranga westiva . . Carolin Fauna
Thr'l.ut!mrus ludovieianus . . Carolin. Fauna
Pevems sestivalis . . . . . Louis. Fauna
Cyanospizga ciris . . . . . Louls. Fauna
Tyrannus doinicensis . . Florid. Fauna
Campephilus principalis . . |Carolin. Fauna
Picus borealis . | . « . Louiz. Fauna
Conurus o nml.:mnsm .+ o Loms Fauna
Crotophaga ani . . . . Florid. Fauna
Antrostomus ¢ |rulu1eu-ﬁ « . Louiz. Fauna
Nawclerus furcatuz ., . |, |/Carolin. Fauna
Ictinia mississippiensis . . . Louis Fauna
Resthramus sociabilis | . Florid, Fauna
Florida carrulea | + .|Carolin. Fauna
Nyetherodius nn]nmuw . .|Carolin. Faona
Demiegretta Pealei . « .|Florid Fauna
]li!n:'l.!'grl'f.ht ladoviciana . .|Carolin Fauna

il

TN

Louiz. Fauna
{Florid. Fauna

{Lowis. Fauna
Louis. Fauna
|I..qu:~'. Fauna

|Loui=. Fauna

ILm'.i:a. Fauna

| - - - |
Florid. Fruna
Louis. Fauna

Ibizalba, | . ., , , . .Carolin Fauna Louis. Fauna
Platalea ajaja . . . . . .|Louis. Fauna |
Egalitis Wilsomius . . . . Carolin. Fauna Lounis. Fauna
Aramus pieantens ., . . . Florid Fauna {Florid. Fauna
|_|{:|Jh|-' crepitans . ., . . l‘.'u'il]'!rl I':.'II.:IIJ-:I. il:n-ui_:'- Fauna
Porzana jemaicensiz ., . . . |Carolin. Fauna Florid. Fauna
Gallinula galeata . . . . .|Carolin. Fauna Louiz. Fauna
Gallinula martiniea . . . .|/Carolin. Fauna Lowiz Fauna
Bula fiber | « « s »fLouiz Fauna [Florid Fauna
Graculus tmn:hmﬂ e 2 o+ .lLouiz. Fauna |Florid. Fauna
Plotuz anhing . . .Carolin Fauna |Florid. Fauna

Chreecocephalus atricilla .« Allegh. Fauna
Thalaszens acutlavidus . . ./ Louviz. Fauna

| Anois stolidus. . . . . . Florid. Fauna

| Haliplana fuliginosa. . . ./ Floril. Fauna |
LRI]} nchops migra. . . . .|Carolin. Fauna |

Florid. Fauna

i

|Florid. Fauna

———

Summary of the Four Preceding Tables.— About one hundred and
twenty species oceur in the Eastern Provinee of the North American
Temperate Region that do not appear as regular residents in the West-
ern Province of the same region, of which a small proportion are in
part tropical. Of these one hundred and twenty, thirty-five are northern,
or range in the breeding season only over the cold-temperate portions
of the Eastern Province; twenty-eight of the latter being land birds,
and only seven aquatic. Iighteen species of the land birds belong to
the single family of the Syleicolide. About one fourth of the Eastern
Province species (thirty-two), all land birds, range in the breeding sea-
son over only the middle-temperate part of the province. Of these
only three belong to the family Sylvieolide, and only one is a typical

representative of that group ; ten belong to the family Fringillide, three
VOL. IL 27
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to the Turdide, and two each to the Icteride, Picide, Cuculide, and
Tetraonide ; several other families have one representative each. The
total absence of any species of Falconide, Strigide, Herodiones, Gralle,
and Natatores is one of the most striking features in the list of the
species restricted to the Eastern Province.

Twelve of the Eastern Province species breed throughout the greater
part of the province, three of which are Sylvicolide, two are Picide,
one is a humming-bird, one a wader, and one a tern.

Forty-one of the one hundred and twenty species restricted in longi-
tudinal range to the Eastern Province extend so far into the Tropical
American Realm in the breeding season as to be essentially tropical
species, exclusive of a considerable number that appear only in the
Floridian Fauna. Twenty-one of these are land birds and twenty
aquatic ; the latter embracing six Herodiones, six Gralle, and eight
Natatores, five of which are terns. The land species embrace three
hawks, two species of Fringillide, seven of Sylvicolide, two of Picide,
and one each of seven other families,

GENERAL REMARES oN THE DISTRIBUTION AXD MIGRATION OF THE
Birvs oF THE EASTERN PROVINCE.

The preceding tables, illustrative of the geographiecal distribution of
the birds of the Eastern Province of the North American Temperate
Region, and the summary remarks already given respeeting them,
indicate a number of interesting gencral facts.

I. The species which have the greatest longitudinal range in the
breeding season are the hawks, owls, and vultures, the swallows, the
Turdine or typical thrushes, the woodpeckers and flyeatchers, and the
water birds ; among the latter, especially the Seolopacide, the Chara-
driide and their allies, the Anratide, and the Laride ; in fact, nearly
all the Natatores. All the land birds ranging widely in longitude are
hence species which possess highly developed powers of flight, and have
also a wide latitudinal range. The few circumboreal Natatores, which
have only moderate or greatly reduced powers of flicht, possess great
power of locomotion in the water. Their habitat is, moreover, not
only generally the sea-shores, but the boreal shores of the converging
continents of the northern hemisphere. Ience all the species having
a wide geographical range —as the circumpolar and continental — are
either pre-eminently strong fliers or powerful swimmers. It also ex-
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plains the occurrence of the large proportion of long-winged birds, and
especially of the preponderance of the water birds, in the three first
primary divisions given above of the birds of the Eastern Province,
namely, the cosmopolitan, the circumpolar, and the continental, and the
small proportion of such species among those restricted in their longi-
tudinal range to the Eastern Province. Most of the circumpolar
species are also boreal ones.

I1. The aquitic species, while forming only about four tenths of the
birds found in the Eastern Province, greatly predominate over the
land species in the boreal regions, in the Arctic Realm they outnum-
bering the land birds in the proportion of five to one, or form eight
tenths of the whole. In the Cold-temperate District of the North
American Region the water-birds form about six tenths of the whole ;
in the Middle-temperate Districts, between four and five tenths; in
the Warm-temperate District, rather less than four tenths. Farther
southward, although a few groups (as the Rallide, Herodiones, and
Sternine) are more numerously represented, the relative proportion
of water birds to the terrestrial seems scarcely to increase. In the breed-
ing season, however, a numerical comparison of the land and water
birds yields very different results, in respect to the proportion char-
acteristic of localities situated under different parallels of latitude.
Passing irom the extreme boreal regions southward, the number of
Gralle (exclusive of the Paludicol@), Anatide, Larine, and Lestrid-
in@ decreases rapidly, so that the number of the Gralle (exclusive
of the rails and their allies) is reduced in the breeding season, in the
warm-temperate parts of the Eastern Province, to only seven or eight
species, the Anatide to one (Aix sponsa), the Larine to one ( Clraco-
cephalus atrieilla), and the Lestridine disappear entirely.

IIL. A large proportion of the accessions to the land birds near the
tropics being species of a comparatively low grade of structure, the
prevalence of the water birds in the arctic and subarctic faunw, the
comparative absenee of water birds in the t:-mpem.tu latitudes, and the
great development here of the higher groups of the land birds, give to
the temperate regions the maximum proportion of high forms of avine
life, — a fact as true in respect to mammalian life as it is of birds.

IV. In respect to the distribution and relative development of par-
ticular families, the Sittide (Sitte), the Paride, and the Aleide are alone
restricted to the North Temperate Realm. The species of these groups
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(except the Aleide) are also sedentary throughout nearly their whole
range. In the Eastern Province, Larus, Stercorarius, and their allies,
as well as Colymbus, ave restricted in the breeding season to its north-
ern half, as are also, az already remarked, most of the water birds,
except the Ruallide and the Herodiones, which are chiefly southern.
The representatives of the Troglodytidee and feteride increase rapidly in
number towards the tropics, while the Mimine and several genera of
the more brichtly colored Fringillide are confined to the soutiiern half
of the province. The Sylvicolide, the most exclusively distinctive
family of the North American temperate region, reaches its maximum
development in the Middle and Cold-temperate Distriets. The sec.
tion Sylvicoleee, and especially the genus Dendreca, is more numers
ously represented in the Eastern Province than in the Western, and
the ereater part breed in the colder latitudes, their “ metropolis ™ durs
inz the breeding season being the Canadian Fauna of the Eastern
Provinee and the corresponding ‘rilllIl'r'l of the Western. The species
of the section Vermivoree (genera Helmitherus and Helminthophage)
have a wider longitudinal distribution than the Dendrece, the species
of which genus are mainly restricted either to the Lastern or to the
Western Province. The two species of Helmitherus are southern in
their distribution, while four or five of the six Helminthophage are
northern.

V. At the extreme north, or from the Arctie coast southward to the
Canadian Fauna, nearly all the birds are migratory, owing to the
extreme severity of the winter season; they also spend a smaller
portion of the year at their breeding stations than do the species
which breed farther to the southward., Even as far sonth as the Alle-
chanian and Carolinian Faunwe, the greater proportion of the species
are to a greater or less extent migratory. In the Carolinian and
Louisianian Faunwe a much greater propertion are resident, even in-
cluding many species whose boreal limit of distribution is the Carolin-
ian Fauna. From the Hudsonian Fauna southward many species are
found the whole year at the same localities, and are hence termed
“resident,” though the individuals representing such species are migra-
tory, there being a general movement of the winter habitat southward,
but too limited to carry the wave of migration entirely beyond the
southern limit of the summer habitat of these species,

VI. The representatives of the various groups differ from each other
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widely, as is well known, in respect to the extent of their migrations.
Those of a few families (as the Zetraonide, the Picide, Sittide, Cor-
vide, and Strigide) arve nearly sedentary, the nature of their food
being such that the supply is almost equally sure at all seasons. The
insectivorous species have the most extended migratory range ; the pis-
civorous, the graminivorous, and the raptorial the least of the non-
sedentary species, the migrations of the latter being mainly governed
by those of their prey. Hence the wood warblers (Sylvicolide), the fly-
catchers ( Tyrannide), and the swallows make the longest journeys, and
leave their breeding stations the earliest.  Requiring apparently a
temperature in winter similar to that of their summer habitats, as well
as a constant supply of insect food, they begin their southward journeys
almost before the close of the short northern summer, proceeding grad-
ually southward during the autumn months to pass the winter in the
tropics. The Gralle have also to seck districts almost wholly beyond
the reach of severe frosts, their food being only accessible to them
where the ground continues unfrozen. The Nuatatores also necessarily
migrate to localities where the streams and estuaries are nearly free
from ice ; the strietly littoral and pelagie species hence making shorter
Journeys than the inland species.

The migratory insessorial birds that pass the winter wholly or in
part within the Eastern Province are prineipally fringilline species.
The others are a single flycatcher (Sayornis fuscus), the northern
members of the feteride, two species of Turdus, three of Mimine,
three wrens, and three or four sparrows. All of these species are
resident the whole yvear in those sections to which the northern mem-
bers of these species mainly resort in winter. In these species there
is hence only a partial recession southward in winter from the northern
portions of their respective summer habitats. Most of the Fringillide,
however, which pass the summer within or to the northward of the
Alleghanian Fauna, remove wholly in winter from- their summer sta-
tions. While some in winter barely abandon their summer stations,
as shown in the preceding tables, of distribution, others pass entirely
over one fauna, thronghout which they oceur only as spring and au-
tumn passengers ; others in a similar way pass over two faunm in
reaching their winter quarters.  Hence some which breed in the Cana-
dian Fauna and farther northward pass only into the Alleghanian and
Carolinian Faun® in winter, while others pass over the Alleghanian
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into the Carolinian, and others over both the Alleghanian and the
Carolinian into the Louisianian,

Some species which in general breed far to the northward of the
tropics, to which they retire in winter, are also known to breed on the
mountains within the tropics (as Dendreeca coronata and Perissoglossa
tigrina), and doubtless many others will be found to do so when the
mountain faune of these regions become fully known ; it being already
well ascertained that there is a migration from the plains and lowlands
to the mountains (more especially in the Tropical Realms) as well as
(in the northern hemisphere) from the south northward.

VIL. The lack of suitable food and the low temperature in winter in
northern latitudes are evidently the causes which impel so many species
to leave their breeding stations at that season to seek a warmer zone.
While in most cases a degree of cold sufficient to cut off the supply of
food of any species, especially of the insectivorous ones, would of itself
also prove fatal to the birds themselves, it is by no means the case with
the baceivorous and graminivorous species, their winter migrations ap-
pearing to be primarily and principally controlled by the accessibility
of their food. This is evidently indicated by the irregular dispersion
in winter of such species near the boreal limit of their range at
that season, they being numerous where their food abounds and en-
tirely absent in the immediately adjoining distriets.®

VIIL. The breeding range, as well as the migratory range, differs
greatly not only among the species of different families (nearly all the
species of some families baving a wide range, while nearly all the spe-
cies of other families have a quite restricted range, as in the Cor-
vide and Fieide, for instance, as compared with the Sylvicolide), but
also among those of the same family and even of the same genus.
The two extremes are well illustrated by the osprey or fish-hawk and

# These remarks are illustrated by the winter distribution of the robin and the cedar-
bird in the Alleghanian Fauna, and by the sudden southward incursion of the snow-
buntings and other northern sparrows when deep snows suddenly render their food more
than usually difficult to procure in their usnal winter resorts. The early return of birds
to their breeding stations, — their real homes, — as soon as the eauses that impelled their
winter mizration are removed, is further corroborative of the same view. Most of even
the insectivorous species visit regions in winter whose avernge winter temperature dif=
fers but little from that of their breeding stations, and when the excessive heats of spring
and summer arrive in the southern latitudes, they gradually retire again to their north-
ern breeding stations, keeping pace in their migration with the northward advance of
the summer warmth.
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the bobolink, the one having an almost cosmopolitan breeding range,
while the breeding range of the other is nearly or quite restricted
to the Alleghanian Fauna. Several of the Sylvicolide have a breeding
range as restricted as the bobolink, while a few other species of the
same family breed throughout nearly the whole of North America.
One of the species of Dendreeca (D. @stiva) has this wide breeding
range, while other species of the same genus appear to breed only in
the Canadian Fauna.

IX. Species which have a wide breeding range usually present
a greater or less number of easily distinguishable local forms, which
merge generally the one into the other in the regions lying be-
tween the localities at which these several forms are most fully
developed. A part of these local forms have received distinctive
names, and have of late been quite commonly regarded as distinet
species, while many are as yet not so regarded. Every year additional
races of this character are discovered, and doubtless many still remain
unknown. Much time will probably elapse before naturalists will gen-
erally agree as to their true character and relations, though evidence
indicative of their being the result of general and uniformly acting
laws of geographical variation is apparently by no means wanting.
The difference in color, size, form of the bill, length of the tail, ete.,
that appear almost universally to obtain between the northern and
southern representatives of the same species, have already been suffi-
ciently dwelt upon in the preceding pages; but the insertion of a few
species in the list of those alleged above (Class IV of the preceding
tables) to range across the North American continent calls for an ad-
ditional word in respect to the differences which hiave led to the specific
separation of the western representatives of these species from their east-
ern representatives, or to suggestions that they might prove to be spe-
cifically distinet.  Most of the cases of this kind have been distinguished
in the tables under Class IV by the prefix of a [?] before their names.
In all these cases almost the sole difference alleged for the separation
of the western forms is that of either the darker or brighter or, in other
words, the more intense colors of those from the Pacifie coast ; this char-
acter being always the one most strongly urged as distinguishing them,
and not unfrequently the only one, especially in those species that breed
wholly to the northward of the latitude of San Francisco. The fre-
quency of this difference seems to be a strong reason for regarding
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it as the result of a general law, and to remove it from the category
of genuine specific distinctions.*

X. The number of species which breed in the American Arctic
Fauna appears to be not far from sixty. In the Hudsonian Fauna the
number is increased to upwards of one hundred and fifty, in the Cana-
dian to probably about one hundred and sixty. In the Alleghanian
the number is nearly one hundred and forty; in the Carolinian about
one hundred and thirty-five; in the Louisianian about one bundred and
thirty. The Hudsonian and Canadian Faune hence have a greater
number of species, in areas of the same extent, and probably a far
greater number of individuals, than the Carolinian and Louisianian
Faunze. In respect to the number of individuals, it is evident that
this must result, in consequence of the hordes of wading and swim-
ming birds, of thrushes, sparrows, and Syleicolide that pass through
the southern and middle districts of the Eastern Province to breed
in its boreal portions; few of the species that breed at the southward
being there as numerously represented as are scores of species that
breed exclusively at the northward. Taking the whole number of
species found at particular localities during the 3,'{::11*, there is a con-
stant increase in number to the southward, the increase, however,
being less rapid from the southern boundary of the Canadian Fauna
southward than from that point northward.f There is also a steady

* In addition to the list of examples of this variation already eited in Part III of
this paper, the following may be added as marked instances: Regulus satrapa, Pacific
coast specimens forming the variety olivaceus Baird ; Troglodytes hyemalis, Pacific coast
specimens forming the variety pacificus Baird; Cistothorus palustris, Pacific coast speci-
mens forming the variety paludicola Baird; Helminthophaga celata, Pacific coast speci-
mens being, according to Professor Baird, * much brighter and clearer yellowish be-
neath and olivaceous above,” than those from the interior of North America; Myiodioctes
(= Wilsonia) pusilla ; Hirundo bicolor ; Collurio excubitoroides (= C. ludovicianns), Pacifie
coast epecimens being darker than those from the Mississippi Valley, and much darker
than those from the Plains (Buird); Carpodacus purpureus, I'acific const specimens
being darker and forming the € ealifornicus of Daird : Melospiza melodia, the darker
Pacific coast specimens forming the M. Heermanni Baird, ete.

t There seems to have been no exhaustive list published of the birds oceurring at
any locality north of the Alleghanian Fauna. Dr. Richardson’s list is the largest, and
i‘_l;h'us. two hundred and t]ﬂ:‘[_v-g:ig]ﬂ. as the whole number known in 1831 to inhabit
British North America north of the Canadas and east of the Rocky Mountains. FProb-
ably this number, and even more, may oceur at a Rill{_{l(‘!- locality on the Saskatchewan;
but probably not more than two hundred and sixty or seventy. Three hundred and
ten have been detected in Massachusetts, including those of irregular and very rare
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increase southwards in the number and even in the proportion of
species which are resident at the same locality the whole year, Dut
from the absence of exhaustive lists of the species occurring at numer-
ous localities, differing in latitude, it is difficult to make at present a
wholly satisfactory numerical comparizon of the different ornithological
faunge.*

occurrence ; three hundred and twenty-seven in the vieinity of New York City ( Law-
rence), and three hundred and forty-three in New Jersey (Twrnbull). The number
given by Ross as observed by him in the * Mackenzie's River Distriet " is one hundred
and ninety-two. Tne greatest number [ have seen recorded from any restricted locality
within the American tropical Realm is five hundred and forty, the number given from
Costa Rica by Messrs. Lawrence and Salvin,

* Dr. Richardzon in 1831, found that the number of species " known to rear their
voung on the banks of the Saskatchewan™ amounted to one hundred and forty-one.
At least twenty species more may now be safely added. Bonaparte, in 1827, estimated
the number of species breeding at Philadelphia to be one hundred and four” Messrs,
Coues and Prentiss in their list of the birds of the District of Columbia, published in
1861, mention forty-four species as beingd permanent residents, and fiftv-nine others as
summering, making one hundred and three that probably breed in the Distriet, — one
less than the number given by Bonaparte as breeding at I'hiladelphia.  Messrs. 8. F.
and W. M. Baird gave, in 1544, one hundred and nine species as breeding at Carlisle,
Pennsylvania. The thiree latter being inland localities, they may properly be compared
with the Saskatchewan district. The numerous lakes at the latter locality, however,
afford favorite breeding places for numerous water birds, while few such localities are
afforded by the other localities mentioned; but sinee few water birds breed so far south
as these localities, the difference in this respect is a fact of small importance. Dr.
Turnbull, in 1869, gave the number of permancntly resident species in * East Penn-
sylvania and New Jersey ™ as fifty-two, and the number of summer vizitors as one hun-
dred and fourteen, making a total of one hundred and sixty-<ix species that ocenr there
in =ummer; but the area included in this list is more extended, and embraces a greater
variety of surface than in the other cases, and includes several strictly coast species.
Farther than this, an examination of his list shows that at least thirty of the one hun-
dred and sixty-six are either wholly of aceidental or of very rare occurrence, and hence
do not regularly (many of them never) breed at the loeality named. The number of
TF"-Ii.dl."I'IE' F‘ET'lf"['il"‘*-? in Mazzachusetts is not far from ﬂ]it‘t}‘, of summer visitors one huan-
dred and six, making one hundred and thirty-zix that ave more or less frequent in sum-
mer, —a number considerably less than undonbtedly eccur in an equal area on the
Saskatchewan. Mr. C..J. Maynard, in his eareful analysis of the birds of Eastern
Massachusetts (Naturalist’s Guide, Part I1, pp. 162 = 164, 1870), gives only one hundred
and fitteen a2 being known with certainty to breed in the eastern half of that State,
one or two of which eannot be considered as breeding there regularly. While this
gomewhat exeeeds the number menerally given as breeding at loealities more to the south-
ward, it is far less than the number given by Dr. Richardson as breeding on the Sas-
katchewan, and much less than the nuwmber now well known to be found there in
summer. Dr. Coues, in his “ Svnopsis of the Birds of South Carolina,” indicates only
ubout one handred and thirty-five as being known to breed resularly in that State,
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APPENDIX TO PART V.
LIST OF AUTHORITIES,

In the following list are given the titles of general works and special
papers that may be profitably consulted in a study of the geographical
distribution of the birds of North America. An attempt has been made
to cite all the papers of much importance bearing upon this subject
that have appeared prior to the beginning of the year 1870, those pub-
lished in this country having been also brought down to the present
date (April, 1871). Some of those published in the transactions of for-
eign societies during 1869 have been necessarily omitted, as also a large
proportion of those published in 1870, since most of these publications
are usually several months in reaching this country.

In compiling the present list I have been greatly aided by the
« List of Authorities” published by Professor Baird in the Appen-
dix of his Report on the Birds of North America in 1808 ; Agassiz’s
“ Bibliographia Zoologie "; Carus and Engleman’s ¢ Bibliotheca
Zoologica,” ending with the year 1860 ; by Dr. G. Hartlanb's “ Bericht
iiber die Leistungen in der Naturgeschichte der Vigel,” in Wiegmann’s
Archiv fiir Naturgeschichte, and by Professor Alfred Newton's ad-
mirable ornithological record in Dr. Giinther's « Zoilogical Record.” *
I am also indebted to Dr. Elliott Coues for the addition of the titles of
a considerable number of articles to the proof-sheets, which he has had
the kindness to carefully examine. The few titles enclosed in brackets
indicate those papers I have not myself consulted.

In aiming at brevity I may have excluded from the list a few papers
that might well have been added. Usually papers mentioning less
than half a dozen species have been excluded, including announcements
of the eapture of species at localities beyond their usual range. To cite
all such notices would nearly double the length of the list, without ma-
terially adding to its value, at least for general purposes. Puapers in
which new species were described are frequently omitted where the
geographical data given in them have been subsequently incorporated
in other papers published by the same author,

* The volume for 1569 I regret to find has not yet appesred.
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The geographical arrangement of the papers serves t¢ show at a
glance what portions of the continent are tolerably well known, so far
as regards the birds oceurring there, as well as to indicate the consider-
able areas that are still almost unknown, and the amount of information
possessed respecting the regions partially known. In order to indicate
to some extent the character of the papers mentioned, the number of
species given in each is usually stated, as well as the number of pages
the papers embrace.

Occasionally valuable notes on the distribution of our birds, and some-
times nearly complete local lists, are to be found in the various agricul-
tural periodicals, in the transactions or reports of agricultural societies,
and in the various State agricultural reports. Although a number of
such have been entered in the following list, others may have escaped
notice ; and information of such omissjons, or of the omission of any
local list, would be thankfully received by the writer.

GENERAL WORKS.

Avpupox, J. J. Facts and Observations connected with the permanent
Residence of Swallows in the United States. Ann.N.Y. Lyc. Nat. Hist.,
Vol. I, pp. 166 — 168, 1824,

Avoupox, J. J. Ornithological Biography. 5 vols. 8vo. Edinburgh,
1831 -1839.

Avousox, J. J. A Synopsis of the Birds of North America, 8vo. Edin-
burgh, 1839.

Avpusox,J.J. Birds of America. 7 vols. 8vo. Philadelphia, 1840 - 1844.
(506 species.)

Bacnmax, Joux. On the Migration of the Birds of North America. Am,
Journ. Sci. and Arts, 1st Ser., Vol. XXX, pp. 81 -100, 1836,

Bairp, 5. F. Review of American Birds, in the Museum of the Smith-
sonian Institution, Part I, North and Middle America. 8vo. Washington,
pp- 1-176, 1864 ; pp. 177320, 1865; pp. 321 —450, 1866.

Bamrp, S. F. The Distribution and Migration of North American Birds.
Am. Journ. Sci. and Arts, 2d Ser.,, Vol. XLI, pp. 78-90, 184 -192,
337 - 347, 1866.

Bamrp, 5. F., Cassiy, Joux, and Lawrexce, G. N. Birds of North
America: a Report on the Birds collected during the Explorations and
Surveys for a Railroad Route from the Mississippi River to the Pacific
Ocean. Pacific R. R. Rep. of Expl. and Surv., Vol. IX, 4to, 1858. (Re-
published under the title of “ Birds of North America,” with an Atlas of
Plates. — 738 species, 22 of them extralimital )
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BaxxisTER, II. M. A sketch of the Classification of the Araerican Anseres.
Proc. Acdad. Nat. Sci. Philad., 1870, pp. 180-132. (12 North American
gpecies.)

Boxarartr, C. L. Additions to the Ornithology of the United States.
Journ. Acad. Nat. Sei. Philad., Vol. V, pp. 28-231, 1825, (7 species.)
Boxararre, C. L. Specchio comparativo della ornitologia di Roma e

Filadelfia. 8vo. Pisa, 1827. Supplement to the same, 1832.

Poxapartr, C. L. Saggio di una distribuzione metodica degli Animali
vertebrati ete. 8vo. Roma, 1831-1832; Isis, 1832, pp. 283-313 ;
1833, pp. 1183 —1230.

Boxararte, C. L. A Geographical and Comparative List of the Birds of
Europe and North America. £vo, London, 1838, (471 American species.)
See a review of the same in Ann, & Mag. Nat. Hist,, Vol. I, p. 518, 1839,

Boxararte, C. L. American Ornithology, or the Natural History of .the
Birds inhabiting the United States, not given by Wilson. 4 vols. 4to.
New York, 1825~ I833.

Boxarartr, C. L., and ScurLecir, H. Monograplie des Loxiens. 4to.
Leiden et Diisseldorf, 1850, (38 species.)

Praxpr, Jonaxy Friepricn.  Rapport sur une Monographie de la famille
des Alcadées. Bull, Se. Acad. Imp. St. Petersb,, Tome 11, pp. 344 - 349,
1837.

Braxot, Jonasxy Frieprren.  Erginzungen tnd  Perichtigungen zur
Naturgeschichte der Famiiie der Aleiden. DBull. Se. Acad. Imp. St.
Petersh, Tome VII, pp. 199 -2536, 1869. (21 species)

Braxpr, Jonaxy Frieorici., Bemerkungen iiber die Classification, die
Entwickelungsstufen und die Verbreitung der Alciden.  Bull. Se. Acad,
Imp. 5t. Petersb,, Tome VII, pp. 256 - 268, 1869.

Brewer, Tnomas M. Norfh Awerican Odology, Part 1, Raptores and
FPissirostres, June, 1857. Smith<onian Contributions, Vol. X1

Brewer, Tuosmas M. A List of Birds common to Europe and Ame.iea,
with others not identical but confounded tozether from close resemblance,
Proc. Bost. Soc. Nat. Hist., Vol. IV, pp. 324 - 328, 1853. (115 species.)

Brewenr, Tromas M. A Synopsis of the Birds of North America. Pub-
lished as an Appendix to Brewer's edition of Jardine’s Wiison’s (rni-
tholozy, pp. 682 — 746, 1840. (<91 species).

Bryaxt, Hexay. Remarks on the Variations of Plumage of Buteo borealis
auct. and Buteo Harlani Aud. Proe. Bost. Soe. Nat. Iist, Vel VIII,
pp. 107-119, 1861.

Bryaxt, Hexuy. Monorraph of the Gervs Cetarractes Moehving,  Proe.
Bost. Soc. Nat. Hist.,, Vol. VIII, pp. 134 -144, 1861, (4 Sp{'r'iz‘ﬁ.j

Casor, S., Jr. On the Distribution of Tetrao eupido, and of other Grouse
in New Eng'end.  Proc. Boct. Soe. Nat. Hist,, Vol. V, p. 134, 1855,
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Cassiy Jonw. Illustrations of the PBirds of California, Texas, Oregon,
British and Russian America, ete. 8vo. Philadelphia, 1853 —1856.
(Centains also Synopses of the Parine, Raptores, and Fussirostres of
North America).

Cas=mx, Jonx. Notes on North American Falconide, ete. Proe. Acad.
Wat. Sci. Philad , 1833, pp. 277 - 284. (25 species.)

Cassix, Jonx, Ornithology of the United States and British and Russian
America.  United States Mae., Yol. 1L, pp. 18, 109, 205, 481, 1856 ; Vol
1V, p. 10, 1857. (Raptores only.)

CassiN, Jonx. Studies of the feferidee.  Proe. Acad, Not. Sei. Philad,,
1866, pp. 10— 25, 403 -417; 1867, pp. 45~ 74.

Cassin, Jony, Notes on the Picide, ete. TProe. Aecad. Nat. Sei. Philad,,
1863, pp. 194204, 322-328.

Cassix, Joux. Notes of an Examination of the Birds of the Subfamily
Carebine, Proe. Acad., Nat, Sci. Philad., 1864, pp. 265 - 275,

Corr, E. D The Birds of Palestine and Panama compared. Am. Nat,,
Yol. II. pp- 351 - 359, 1868,

Couves, ErLiotr. A Monograph of the Alcide. Proc. Acad. Nat. Sci.
Philad., 18638, pp. 2-81. (33 species.)

Couves, Ervtorr. A Critical Review of the Family Procellariide. Troe.
Acad. Nat. Sci. DPhilad., 1864, pp. 72-91, 116 - 144 ; 1866, pp. 25 - 33,
134-197. (92 species.)

Couves, ErLiorr. A Critical Review of the Sub-family Lestridine. Proe.
Acad. Nat. Sci. Philad., 1863, pp. 121-138. (7 species.)

Couvks, Erriotrr. Review of the Gulls of North America, ete. Proe.
Acad. Nat. Sei. Philad., 1862, pp. 201 - 312, (25 species.)

Covks, ErLiorr. Synopsis of the North American Forms of Colymbide
and Podicipide. Proc. Acad. Nat. Sci. Phikad., 1862, pp. 226 - 233,

CouvEes, Evriorr. A Revision of the Terns of North-America, ete. Proc.
Acad. Nat. Sei. Phi'ad., 1862, pp. 535-559. (14 species.)

Coues, ErLiorr. A Monograph of the Tringeee of North America, Proc.
Acad. Nat. Sei. Thilad., 1861, pp. 170- 205. (12 species.)

Cougs, Errriorr. On Variation in the Genus #giothus. Proe. Acad.
Nat. Se. Philad., 1869, pp. 180-189. (Special reference to the geo-
graphical races.)

[Couvks, ELLiort. Key to North American Birds (in press). 1 vol. imp.
8vo. Salem.]

Dresser, H. E., and Suareg, R. B. Notes on Lanius exculitor and its
Allies. Proe. Zoul. Soe. Lond., 1870, pp. 590-600. (9 species.)

Errior, D. G. Remarks on the Species composing the Genus Pedicecetes.
Proc. Acad. Nat. Sci. Philad., 1862, pp. 402 -404,

Errier, D. G. Morograph of the Tetraonide. Folio.
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Ervior, D. G. The New and heretofore Unfigured Birds of North Amer-
ica. 2 vols. folio. New York, 1869,

Ervtor, ). G. A Monograph of the Genus Pelecanus. Proe. Zool, Soe.
Lond., 1869, pp. 571 -591. (9 species.)

[Finscu, Orro. Die Papageien, monographische bearbeitet. 2 vols:
roval 8vo. Leiden, 1867 — 1868, ]

Gamper, Wy Contributions to American Ornithology. Proe. Acad.
Nat. Sei. Philad., Vol. IV, pp. 126 —129, 1848, (Remarks on 6 species.)

GovuvLp, Jonx, Monograph of the Trochilidee, or Humming-Birds. Folio,
1850, et seq.

Heermaxy, A. L. Additions to North American Ornithology. Proc.
Acad. Nat. Seci. Philad.,, Vol. VII, pp. 177 =180, 1834. (5 species.)

Herpert, Winiam Hexry., Frank Forester's Field Sports of the United
States and British Provinces of North America. 2 vols. 8vo. New
York, 1848. (Contains many valuable observations on the game birds of
North America.)

Huxrey, T. H. On the Classification and Distribution of the Aleetoro-
morphe and Heteromorphe. Proc. Zool. Soe. Lond., 1868, pp. 294 - 319.
With a map.

Lawrexce, G. N. Additions to the Ornithology of the United States.
Ann. N. Y. Lyec. Nat. Hist,, Vol. V, pp. 112-124, 1851. (22 species.)
Lesson, R. P. Distribution géographique de quelques Oiseaux marins,

Ann. Sci. Nat.,, Tome VI, pp. 88 - 102, 1825.

Lessox, R. P. Essai sur la dispersion des Oiseaux sur la surfice du
globe.  Ferrus. Bull. Se. Nat., Tome XXVII, pp. 92 - 100, 1831

Lewis, E. J. American Sportsman. 8vo. Philadelphia, 1863. (Contains
valuable information respecting the Rasores, Grallee, and Anatide.)

Maruersg, A. Monographie des Picidées. 2 wvols, folio, avec 125 pl.
colorides, Metz, 1859 — 1862,

[MiULLEr, J. W. vox. Reisen in den Vercinigten Staaten, Canada und
Mexico. 3 vols, royal 8vo. Leipzie, 1864 -1865. Vol. III, pp. 551 -
594. (Gives a list of 611 species of North American birds.)]

Nurrarr, Tuomas. A Manual of the Ornithology of the United States
and Canada, 2 vols, 12mo. Beston, Vol. 1, Land Birds, 1832; 2d ed.,
with additions, 1840; Vol. II, Water Birds, 1834.

Orp, GeEorGE. List of North American Birds, Guthrie’s Geog., 2d Am.
ed., 2 vols, 8vo. DPhilad., 1815.

PexxanTt, THomas., Arctic Zoology. 3 vols. 4to, 1784 -1787; 2d ed, 2
vols. 4to, 1792,

RipGway, Ropert. Notices of certain obscurely known Species of Amer-
ican Birds [of the Genera Turdus (Hylocichla), Pyranga and Quiscalus.]
Proc. Aecad. Nat. Sci. Philad., 1869, pp. 125 -135.
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Ripgway, Rorert. A New Classification of the North American Falconidee,
Proc. Acad. Nat. Sei. Philad., 1870, pp. 138 - 150.

RooseveELT, R. B. The Game Birds of the Northern States of America
12mo. New York, 1866, pp. 338.

SaLviy, O. On the Genus Cinclus. Ibis, 2d Ser., Vol. III, pp. 109 -122,
1867. (Contains remarks on the geographical distribution of 13 species.)

Scumarpa, L. K. Die geographische Verbreitung der Thiere, 3 Bd.
Wien, 1853.

Scrater, P, L. Catalogue of a Collection of American Birds, belong-
ing to Philip Lutley Sclater, M. A, etc., etec. 8vo. London, 1862.

Scrater, P. L. On the general Geographical Distribution of the Mem-
bers of the Class Aves. Journ. of Proc. of Linnzan Society of London,
Vol. II, Zoology, pp. 130 - 145, 1858,

ScLATER, P. L. Notes on Krueper’s Nuthatch and on the other known
Species of the Genus Sitta, Ibis, 1865,

ScLater, P. L. Notes on the Genera and Species of Cypselide. Proc.
Zool. Soc. Lond., 1865, pp. 593 - 617.

ScLATER, P. L. Notes upon the American Caprimulgide. Proc. Zoil. Soc.
Lond., 1866, pp. 123 = 145.

ScrLaTer, P. L., and SarLviN, O. Notes on the Species of the Genus
Asturina. Proe. Zool. Soc. Lond., 1869, pp. 129-134. (7 species.)

ScLATER, P. L., and Sarvix, 0. Synopsis of the American Rails (Rallide.)
Proe. Zool. Soc. Lond., 1868, pp. 442~ 470. (48 species.)

ScLATER, P. L., and Sarvix, O. Exotic Ornithology, 4to. London, 1866
el seq. (Publishing in parts.)

Serys-Loxcenavps, Epym. peE.  Sur les Oiseaux américains admis dans la
Faune européenne. Mém. de la Soc. R. de Liege, Vol. IV, pp. 35-50, 1849,

[Suarpr, R. B. A Monograph of the Alcedinide, or Family of Kingfishers,
Imp. 8vo. London, 1870. Introduction published senarately. (4to, Lon-
don, 1871.)]

Svxpevacrr, C. J.  Conspectus Avium Picinarum. 1 vol. 8vo. pp. 116.
Stockholm, 1866. (254 species.)

Svxpevarr, C.J. Conspectus Generis Dendreece.  Ofvers. Kongl. Vetensk.
Acad. Forhandl., 1869, pp. 605 —-618. (30 species.)

Tavror, G. C. Birds observed during two Voyages across the North
Atlantie. Ibis, 1869, p. 388.

Verrirr, A. E.  On the supposed Eastward Migration of the Cliff Swal-
low (Hirundo lunifrons Say). Proe. Bost. Soc. Nat. Hist,, Vol. IX, pp.
276 - 278, 1863.

Vernicr, A, E. Report of some Investigations upon the Geographical
Distribution of North American Birds, made with Reference to the
Physical Causes that determine their Limit in Latitude. Proc. Bost.
Soc. Nat. Hist., Vol. X, pp. 259- 262, 1866,
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Warrace, A. R Letter concerning the Geographical Distribution of
Birds. Ibis, Vol. I, pp. 449 -454, 1859,

Wiep, Max Prixz vox.  Verzeichniss der Vorel welche auf seiner Reise
in Nord-Amerika beobachtet wurden. Cabanis's Journ. fur Ornithol., VI
Jahrgang, pp. 1- 29, 97 — 124, 177204, 257 — 284, 337 — 354, 417—444,
1858; VII Jahrgang, pp. 81 - 96, 161 — 180, 241 - 260, 1859,

WirsoN, ALEXANDER. American Ornithology, or the Natural History of
the Birds of the United States. 9 vols. 4to.  Philadelphia, 1808 —1814.
(283 species,)

GREENLAND.

Fasricivs, 0. Fauna Grenlandiz, ete. 8vo. Hafnie et Lipsie, 1780.
(54 species.)

HoLsiLr, Carrn. Ornithologiske Bidrag til den gronlandske Fauna.
Kriver's naturhist. Tidskr,, Bd. 1V, pp. 361 -457, 1843 ; Isis, 1845, Pp-
739 - 792. (88 species.)

Reixuarpr, J.  List of Birds hitherto observed in Greenland. Ibis, 1st
Ser., Yol. III, pp. 1-19, 1861. (118 species.)

(Ricuarpsox, J. Birds and Mammalia collected during the last Arctie
Land Expedition under Sir John Franklin. Proc. of the Com. of Sci. and
Corres. of Zool. Soe. Lond., Vol, 1, p- 132, 1831.]

SapiNg, Epwarp. A Memoir on the Birds of Greenland ; with Deserip-
tions and Notes on the Species observed in the late Voyage of Discovery
in Davis's Straits and Baflin’s Bay. Transact. Linn, Soc. of London, Vol.
XIIL pp. 527 =559, 1819, (54 species.)

BRITISH NORTH AMERICA EAST OF THE ROCRKY MOUNTAINS.

Labrador and Anticostl.

Coves, ELrtorr.  Noteson the Ormithology of Labrador.  Proe. Acad. Nat.
Sel. l’hil:lfl., 1861, pp- 215 =257, (83 species.)

YVErreEAUX, JULES. Der in Labrador befindlichen Landsiugethiere und
Vigel.  Bull. Akad. Miinchen, 1844, pp. 122-126, 129 - 133.

Verrinr, A, E. Notes on the Natural History of Anticosti. Proe. Bost. Soe:
Nat. Hist., Vol. IX, pp. 137-145. (Contains a list of 62 species of
birds.)

Weis, Sasmuer.  List of Vertebrates observed at Okak, Labrador, by Rev.
Samuel Weis, with Annotations by Dr. A. S. Packard, Jr. Proc. Bost. Soc.
Nat. Hjst., Vol. X, pp- 264 -277, 1866, ( Birds, pPp- 267 =269 ; 85 species.)

Interior of British North America.

[ArmsTroxG, A. A personal Narrative of the Discovery of the Northwest

Passage, ete. 8vo. London, 1857. (31 species from the Arctic Coast.)]



MUSEUM OF COMPARATIVE ZOOLOGY. 433

Barxstox, GEORGE. Recollections of the Swans and Geese of Hudson’s
Bay. Can. Nat. and Geol., Vol. VI, pp. 337 — 344, 1861.

[Brakistox, Tuomas. [Ornithological] Scraps from the Far West. Zoolo-
gist, 1859, pp. 6318 - 6325, 6373 - 6376.]

Braxistox, Capr. On Birds collected and observed in the Interior of
British North America. Part I, Ibis, 1st Ser., Vol. 11I, pp. 314 - 320,
1861 ; Part II, Ibid., Vol. IV, pp. 3 — 10, 1862.

Brakiston, Capr. Notes on the Interior of British North America. Ibis,
1st Ser, Vol. V, pp. ov—-87, 1863. (Devoted principally to remarks on
the birds.)

Cassiy. Jouw., Remarks on Birds from the Arctic Regions, presented by
Dr. Kane. Proe. Acad. Nat. Sci. Philad., 1852, p. 107.

Epwanps, GeorGe. Natural History of Birds ete. 4 vols. 4to. London,
1743 -1751. (Contains the first descriptions of 38 species of birds from
Hudson’s Bay.)

Guxw, Doxanp. Notes of an Egging Expedition to Shoal Lake, west of
Lake Winnipeg, Smithsonian Report, 1867, pp. 427 -432.

Forster, J. R.  An Account of the Birds sent from Hudson’s Bay, ete.
Phil. Trans,, Vol. LXII, pp. 382 -422, 1772. (58 species.)

Leacu, W. E.  Zoilogical Appendix to' Ross's Voyage to Baflin’s Bay.
Birds, App. No. 2, pp. xlviii—1x, 1819. (20 species.)

Lorp, J. K. List of Birds collected and presented by the British North
American Boundary Commission to the Royal Artillery Institution. Proc,
Roy. Artill. Instit., 1864, pp. 110-126. (387 species.)

Lorp, J. K. Catalogue of the Birds, Nests, and Eges cpllected by him when
Naturalist to the North American Boundary Comniission. Proc. Roy. Art.
Inst., 1865, pp. 337 - 339.

Murray, Axprew. Contributions to the Natural History of the Hudson’s
Bay Company’s Territory. Part I1I, Birds. Edinburgh New Phil. Journ,,
2d Ser., Vol. IX, pp. 221 - 231, 1857. (82 species.)

Ricuanrpsox, J., and Swaimxsox, W. Fauna Boreali-Americana. Vol
I1, Birds. 4to, 1831, (238 species.)

Riciarpsox, Jonx. Geographical Distribution of some American Birds.
Ann. Nat. Hist., Vol. };I,.pp. 484, 1843. (A list of 12 species collected
at Fort Simpson, Mackenzie’s River.)

Ross, Bervarp R. Mammals and Birds of the Arctic Regions. Edinb,
Phil. Journ., 24 Ser., Vol. XIII, 1861, pp. 161 —164. (A nominal list
of 94 species.)

Ross, Berxanp R.  List of Species of Mammals and Birds collected in
Mackenzie’s River District during 1860 — 1861 (June, 1860, to April, 1861).
Can. Nat. and Geol., Vol. VI, pp. 441 -444, 1862, (R0 species of birds
mentioned.)

VOL. II. 28
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Ross, BErvarp R. List of Mammals, Birds and Eggs, observed in the
Mackenzie's River District, with Notices. Nat. Hist. Rev., Vol. 11, pp.
276 - 290, 1862. (192 species.)

SaBINg, EDWARD. Supplement vo the Appendix to Captain Parry’s First
Voyage. London, 4to, 1824, (73 species.)

SABINE, JoserH. Birds of Sir John Franklin's [First] Journey. Frank-
lin’s Journey to the Shore, of the Polar Sea. 4to. London, 1823. Ap-
pend., pp. 669 - 703. (94 species.)

Nova Scotla, New Brunswick, and Newfoundland.

AMBROSE, Joux. Observations on the Sea-Birds frequenting St. Mar-
garet's Bay, N. S. Proc. Nov. Scot. Inst. Nat. Sci.,, Vol. II, Part II, pp.
51 -59. (19 species.)

Brewer, Tuomas M. A few Ornithological Facts gathered in a hasty
Trip through Portions of New Brunswick and Nova Scotia, in June, 1850.
Journ. Bost. Soe. Nat. Hist,, Vol. VI, pp. 297 - 308, 1852. (7 species.)

Bryaxt, HeExry. List of Birds observed at Grand Menan and at Yar-
mouth, N. S, from June 16 to July 8, 1856. Proc. Bost. Soc. Nat. Hist.,
Vol. VI, pp. 114 -123, 1857, (55 species.)

Bryaxt, HExry. Remarks on some Birds that breed in the Gulf of St.
Lawrence. Proe. Bost. Soc. Nat. Hist, Vol. VIII, pp. 65-75, 1860;
Can. Nat. and Geol,, Vol. VI, 1861, pp. 235 - 267. (14 species.)

Dowxs, A. On the Land Birds of Nova Scotia. Proc. Nov. Scot. Inst,
Nat. Sci, Vol. II, pp. 38-51, 1865, (61 species.)

Joxgs, J. M. On some of the Rarer Birds of Nova Scotia. Proe. Nov.
Scot. Inst. Nat. Sci., Vol. II, Part II, pp. 70 - 73, 1868.

Reeks, Hexry. Notes on the Birds of Newfoundland. Can. Nat., Vol.
V, pp- 38 -47, 151 - 159, 1860,

Wirris, J. R. List of the Birds of Nova Scotia, compiled from Notes by
Lieut. Blakiston and Lieut. Bland. Smithsonian Report, 1858, pp. 280 -
286. (207 species.)

The Canadas.

Berr, RoperT. Catalogue of Birds collected around Lakes Superior and
Huron in 1860. Can. Nat. and Geol, Vol. VI, pp. 270-275, 1861.
(77 species.)

Casor, J. E.  Report of the Birds collected and observed at Lake Supe-
rior. Agassiz’s Lake Superior, pp. 383 - 385, 1850. (69 species.)

Courer, Wwm. List of the Birds found in the Vicinity of Quebec, Lower
Canada. Samuels’s Birds of New England, pp. 80, 81, 368-372, 396,
477478, 571-573, 1868. (154 species.)

D'Ureax, W. S. M. Notes on the Land Birds observed around Mon-
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treal during the Winter of 1856 -57. Car. Nat. and Geol,, Vol. I, pp.
138 — 145, 1857. (18 species.)

[Haprierp, Hexry. Birds of Canada observed near Kingston during the
Spring of 1858. Zoologist, 1859, pp. 6701 -6709,6744-6752, 6751 - 6787.]

Havr, ArcHiBarp. On the Mammals and Birds of the Distriet of Mon-
treal. Part II, Birds. Canadian Nat. and Geol, Vol. VII, pp. 44 - 54,
1862. (199 species.)

Kixg, W. Ross. The Sportsman and Naturalist in Canada; or, Notes on
the Natural History of the Game, Game Birds, and Fish of that Country.
Imp. 8vo, London, 1866,

Le Moimxg, J. M. Notes on Land and Sea Birds observed around Quebec.
Can. Nat. and Geol., Vol. IV, pp. 411-414, 1859.

Le Moixg, J. M. Ornithologie du Canada. Oiseaux de Proie et Palmi-
pedes.  8vo, pp. 96, Quebee, 1860.

Mcluwrarta, Trnomas., List of Birds observed near Hamilton, Canada
West. Proc. Essex Institute, Yol. V, pp. 79 - 96, 1866. (241 species.)
VEexxor, H. G. A short Review of the Sylviade, or Wood-Warblers, found

in the Vicinity of Montreal. Can. Nat. and Geol., VI, pp. 349-362, 1861.

Vexxyor, IL G, Jr. Notes on Birds wintering in and around Montreal,
Can, Nat. and Geol,, Vol. V, pp. 425 — 430, 1860. (27 species.)

W, J. F. Notes on Canadian Birds. Can. Nat. and Geol., Vol. V, pp. 230,
231, 1870. (The capture of 9 rare species near Quebec mentioned.)

NEW ENGLAND STATES.

General,
Brewgr, T. M. Seaside Ornithology. Am. Nat., Vol. III, pp. 225 - 235,
1869.
Coues, ErLiort. A List of the Birds of New England. Proc. Essex Insti-
tute, Vol. V, pp. 249314, 1868. (335 species.)
Samuens, E. A. Birds of New England and Adjacent States, 5th ed. (of
“ Ornithology and Odlogy of New England”). Doston, 1870.

Maine,

Boarpmax, G. A. Catalogue of the Birds found in the Vicinity of Calais,
Maine, and about the Islands at the Mouth of the Bay of Fundy. Proc.
Bost. Soe. Nat. Hist,, Vol. IX, pp. 122-132, 1862, (231 species.)

Canor, S., Jr. Notes of the Breeding of Mergus serrator, M. cucullatus,
Anas sponsa, A. obscura, and Fuliguda clangula, on the Sources of the
Androscogein River, Maine. Proe. Bost. Soe. Naw. Hist.,, Vol. 11, p. 55.

Hamrix, C. E. Catalogue of Birds found in the Vicinity of Waterville,
Kennebee County, Maine. Rep. of Sec'y Maine Board of Agric., 1865,
pp. 168-173. (135 species.)
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Hormes, Ezexier. Birds of Maine. Agr. Maine, 6th Ann. Rep., 1861.
pp- 113-122, (A nominal list of 193 species.) Addenda to the same.
2d Ann. Rep. Nat. Hist. and Geol. of Maine, 1862, p. 118, (13 species.)

VerriLL, A. E. Catalogue of Birds found at Norway, Oxford County,
Maine. Proc. Essex Institute, Vol. III, pp. 136 - 158, 1863. (159 species.)

VERRILL, A. E. Additions to the Catalogue of Birds found in the Vicinity
of Calais, Maine, and about the Bay of Fundy. Proc. Bost. Soc. Nat.
Hist.,, Vol. IX, pp. 233, 234, 1863. (12 species.)

Yermont.

TroMrsoN, Zapoc. Birds of Vermont. History of Vermont, Natural,
Civil, and Statistical, 8vo. Burlington, 1842. Dirds, pp. 56 —-112.

Massachusetts.

ALLEN, J. A. Catalogue of the Birds found at Springficld, Massachusetts,
with a List of those found in the State not yet observed at Springfield,
etc. Proc. Essex Institute, Vol. IV, pp. 48- 98, 1864. (296 species.)

ALLex, J. A, Winter Notes of an Ornithologist. Amer. Nat., Vol. I, Pp-
38 -48, 1867. (On the Winter Birds of Massachusetts.)

ArLex, J. A. The Birds of Spring. Amer. Nat, Vol. I, pp. 141-144,
1867.

ALLexn, J. A. Notes on some of the Rarer Birds of Massachusetts. Amer.
Nat., Vol. III, pp. 505 - 519, 568 - 585, 631 - 648, 1860-70. (92 Spwivs.?

Axoxymouvs. Notes on the Ducks found on the Coast of Massachusetts in
Winter. Amer. Nav, Vol, 1V, p. 49. (8 species.)

Brewer, Tuomas M. Some Additions to the Catalogue of the Birds of
Massachusetts in Prof. Hitcheock’s Report, ete. Jour. Bost. Soe. Nat,
Hist.,, Vol. I, pp. 435-439, 1837, (45 species.)

Brewgr, T. M. Observations on the Appearance of the Cliff Swallow
(Hirundo lunifrons), giving Data of its Appearance in New England.  Proc.
Bost, Soe. Nat. Hist., Vol. 1V, p- 270, 1852.

Brya~Tt, II. Notice of Marcca Penelope and Querquedula crecca taken in
Eastern Massachusetts. Proc. Bost. Soe. Nat. Hist., Vol. V, p. 195, 1835.

Emyoxs, E. Catalogue of the Birds of Massachusetts. IHitcheock’s Report
on the Geology of Mass., Amherst, 1833. (165 species.)

Mavy~arp, C. J. Catalogue of the Birds of Eastern Massachusetts. Nat-
uralist’s Guide, Part 11, Boston, 1870. (299 gpecies.)

Nurrarr, Tuomas., Remarks and Inquiries concerning the Birds of
Massachusetts,. Mem. Amer. Acad. Arts and Sciences, 2d Ser.,, Vol. I,
Pp- 91 - 106, 1833. (45 species remarked upon.)

Peasopy, W. B. O. A Report on the Ornithology of Massachusetts.
Rep on the Fishes, Reptiles, and Birds of Mass., 8vo, 1839, pp. 256 - 404;
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Thid., Jour. Bost. Soc. Nat. Hist,, Vol. III, pp. 65-246,1840. (284
species).

Purxam, Frep. W. Catalogue of the Birds of Essex County, Mass. Proc.
Essex Institute, Vol. I, pp. 201 - 231, 1856. (245 species.)

Samvers, E. A, Descriptive Catalogue of the Birds of Massachusetts.
Agr. of Mass., Sec’y’s Rep., 1863, App. pp. xvii-xxix, 1864. (267 species.)

Connecticut.
Lixstey, J. H. A Catalogue of the Birds of Connecticut, ete. Am. Jour.
of Sci. and Arts, 1st Ser., Vol. XLIV, pp. 249 - 273, 1843. (302 species.)
Woop, Wa. Rapacious Birds of Connecticut. Hariford Times, March 14
to August 8, 1861,

MIDDTLE ATLANTIC STATES.

New York.

De Kay, JaMes E.  Zoology of New York, or the New York Fauna. 4to.
Albany, 1844, Part II, Birds. (317 species.)

Giracp, J. P. The Birds of Long Island, 8vo. New York, 1843 — 1844.
(276 species.)

Horkixs, Wa. List of Sea-Birds obtained at Auburn, New York. Proe.
Bost. Soe. Nat. Hist., Vol. 'V, p. 13, 1854. (8 species.)

Lawrexce, Geo. N. Catalogue of Birds observed on New York, Long
and Staten Islands. Ann. New York Lye. Nat. Hist.,, Vol. VIIL pp. 279 -
300, 1867. (327 species.)

New Jersey,

Appott, C. C. Catalogue of the Birds of New Jersey. Geol. of New
Jersey, Appendix, pp. 761 - 798, 1868. (301 species.)

AnporTt, C. C. Notes on certain Inland Birds of New Jersey. Amer.
Nat., Vol. IV, pp. 536 - 550, 1870. (26 species.)

Turspurn, Wa. P. The Birds of East Pennsylvania and New Jersey,
8vo pamphlet. Philadelphia, 1869. (343 species.)

Pennsylvania.

Bamrp, Wa. M. and 8. F. List of the Birds found in the Vicinity of
Carlisle, Cumberland County, Penn. Am. Jour. Sci. and Arts, 1st Ser.,
Vol. XLVI, pp. 261 - 273, 1844, (201 species.)

Bamrp, S. F. Catalogue of the Birds found in the Neighborhood of Car-
lisle, Cumberland County, Penn. Literary Rec. and Journ. Linn. Ass.
Pennsyl. College, Vol. I, p. 249, 1845,

Barxarp, Vincent. A Catalogue of the Birds of Chester County,
Pennsylvania, ete. Smiths. Rep., 1860, pp. 434 - 438. (191 species.)

BartoN, BExy. 8, Fragments of the Natural History of Pennsylvania.



438 BULLETIN OF THE

Folio. Philadelphia, 1799. (Contains a list of the birds of Pennsylvania,
with dates of migration.)

Havpemany, S. 8. Faets in Ornithology. Proe. Acad. Nat. Sci. Philad.,
Vol. I, p. 54, 1841. (Falco peregrinus stated to breed “ on the cliffs along
the Susquehanna.™)

TavrLor, R. C. On the Geology and Natural History of the Northeastern
Extremity of the Alleghany Mountain Range in Pennsylvania, U. S.
Loudon’s Mag. Nat. Hist.,, Vol. VIII, pp. 539-540. (Contains a nomi-
nal list of 56 species of birds.)

Tavror, R. C. A Supplement to the List of Species of Birds occurring at
the Northeastern Extremity of the Alleghany Mountains. Loudon’s
Mag. Nat. Hist.,, Vol. IX, pp. 72174, 1836. (36 species.)

See also TurNBULL, under New Jersey.

SOUTH ATLANTIC STATES.

General.

BArTrAM, Jony. Travels through North and South Carolina, Georgia,
East and West Florida, ete., 8vo. Philadelphia, 1791. Contains a list ot
the birds of the United States, pp. 289 -296. (216 species.)

Cartespy, Mark., The Natural History of Carolina, Florida, and the
Bahama Islands. 2 vols. folio, 3d ed. London, 1771,

Virginia and the District of Columbia.

[CrayTox, Jon~N., On the Birds of Virginia. Phil. Trans., Vol. XVII, p-
088, 1693.]

Couks, ELLiorT, and PreExTISs, D. WEBSTER, List of the Birds ascer-
tained to inhabit the District of Columbia, with the Times of Arrival
and Departure of such as are Non-residents, etc. Smithsonian Report,
1861, pp. 399 -421. (226 species.)

North Carolina.

Corg, E. D. Observations on the Fauna of the Southern Alleghanies.
Amer. Nat., Vol. IV, pp. 392-401, 1870. (Madison County, North
Carolina, and Giles County, East Virginia.)

[Covks, ErLiorr. Notes on the Natural History of Fort Macon, N. C.
Birds, Part I. - Proc. Acad. Nat. Sci. Philad., 1871 (in press).]

South Carolina.

Bacuyax, Jony. On the Migration of the Birds of North America.
Am. Journ. Sci. and Arts, 1st Ser., Vol. XXX, pp. 81 - 100, 1836. (Con-
tains numerous observations on the birds of South Carolina.)

Burxerr, W. I. Notes on the Fauna of the Pine Barrens of Upper South
Carolina. Proc. Bost. Soc. Nat. Hist., Vol. IV, pp. 115-118, 1851. (69
species of birds mentioned.)
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Cougs, ELLioTT. Synopsis of the Birds of South Carolina. Proc. Bost.
Soc. Nat. Hist., Vol. XII, pp. 104 - 127, 1868, (294 species.)

Gisis, Lewis R. Catalogue of the Birds of South Carolina. Tuomey’s Ge-
ology of South Carolina, Appendix, pp. iii - viii, 1848. (271 species.)

Georgla.

Geruarpt, ALEX. Uber die Lebensweise der Vigel Nord-Amerikas
(Georgia). Naumannia, 1855, pp. 380 - 307, 458 — 469 ; 1856, pp. 1 - 18.
GeErHARDT, ALEX. Verzeichniss der Vogel des Staats Georgia, nach
White. Naumannia, 1855, pp. 882-383. (A nominal list of 270
species.)
Florida.
ALLex, J. A, List of the Winter Birds of East Florida, with Annotations.
Bulletin Mus. Comp. Zool,, Vol. II, pp. 250 - 368, 1871. (183 species.)
Bryaxr, H. Observations on some of the Birds of East Florida. Proc.
Bosi. Soc. Nat. Hist., Vol. VII, pp. 5 - 21, 1859. (26 species.)

Tayror, GEORGE CaveExpisn. Five Weeks in the Peninsula of Florida
during the Spring of 1861, with Notes on the Birds observed there.
Ibis, 1st Ser., Vol. IV, pp. 127, 197, 1862.

GULF STATES.
Mississippi.

WaiLes, B. L. C. Birds of Mississippi. Rep. on Agr. and Geol. of Mis-
sissippi, pp. 317 - 327, 1854. (91 species; mainly a nominal list.)

CENTRAL STATES
Ohlo.

KirkpaTrICK, JouN. The Rapacious Birds of Ohio. Ohio Farmer for
1858 - 59; Ohio Agricult. Rep., 1858, pp. 340 - 383, 1839.

KirtrLaxp, J. P. Fragments of Natural History. II, Ornithology. Am.
Journ. Sci. and Arts, 1st Ser., Vol. XL, pp. 19-24, 1841. (Contains
notes on 16 species observed near Cleveland.)

KirtTLaxD, J. P. Catalogue of the Birds of Ohio. Secona Ann. Re-
port of the Geol. Survey of Ohio, pp. 177 -187, 1835. (223 species.)
Reap, M. C. Catalogue of the Birds of Northern Ohio. Proe. Acad. Nat.

Sei. Philad., 1853, pp. 395 -402. (145 species.)

Wueatox, J. M. Catalogue of the Birds of Ohio. Ohio Agri. Rep., 1860,

pp- 359 380, 480. (283 species.)

Indiana.

ArLex, J. A. List of Birds observed in Richmond, Wayne Co., Indiana,
in June, 1867. Mem. Bost. Soc. Nat. Hist., Vol. [, pp. 522 - 526, 1868,

(72 species.)
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Havyymoxp, Rurus. Birds of Southeastern Indiana. Proe. Acad. Nat. Sci.
Philad., 1856, pp. 286 - 299. (147 species.)

Havymoxp, Rurus. Birds of Franklin County. Indiana. Cox’s Geol. Sur-
vey of Ind., 1869, pp. 200 - 235. (164 species.)

Illinois.

ArLExw, J. A. Notes on Birds observed in Northern Illinois, in June, 1867.
Mem. Bost. Soc. Nat. Hist., Vol. I, pp. 502 -522, 1868. (94 species.)
BrexpeL, F. Vogel der Umgegend Peoria’s in Illinois. Giebel's Zeitsch.

fiur Naturk., 1857, p. 420.

Kexxicorr, Rosert. Catalogue of the Animals of Cook County, Illinois.
[Birds.] Transact. I1l. State Agric. Soc., I, 1853 - 54, pp. 580-591. (187
species,)

Kexyicort, R. Notes of the Occurrence of Plotus ankinga and Tantalus
loculator in Southern Illinois. Proe. Bost. Soc. Nat. Hist., Vol. V, p. 391,
1856.

Pratrex, HExry. Catalogue of the Birds of Southern Illinois (Wayne
and Edwards Counties). Transact. Ill. State Agric. Soe., I, pp. 596 - 609,
1853 — 54. (184 species,)

Michigan.

Hucnes, D. DarwiN. The Game Birds of Michigan, Detroit Free Press,
1870,

KxeerLaxp, S, Jr. On the Birds of Keweenaw Point, Lake Superior.
Proc. Bost. Soc. Nat. Hist., Vol. VI, pp. 231 - 240, 1858. (147 species.)

Minnesota.

Heap, J. F.  Some Remarks on the Natural History of the Country about
Fort Ripley, Minnesota. Smithsonian Report, 1854, pp. 291 —293. (60
species of birds mentioned.)

[Trrepe, T. MarTIN. Notes on the Birds of Minnesota (in press). Proc.
Essex Institute, Vol. VL. (138 species.)]

Wisconsin.

Barry, A. CoNsTANTINE. Ornithological Fauna of Wisconsin. Proe.
Bost. Soe. Nat. Hist., Vol. V, pp.- 1-13, 1854, (193 species.)

Hov, P. R. Notes on the Ornithology of Wisconsin. Proe. Acad. Nat. Sei.
Philad., 1853, pp. 304-313, 381-385, 425-429, Ibid.,, Transact. Wis-
consin Agric. Soc., 1852, pp. 341 -864. (283 species.)

Towa,
ALLen, J. A. Notes on Birds observed in Western Towa, July 1 to Sept.
20,1867. Mem. Bost. Soc. Nat. Hist., I, pp. 491-502, 1868, (108 species.)
Avitex. J. A, Catalogue of the Birds of Towa. White's Geol. of Iowa,
Vol II, Appendix, pp. 419-427, 1870. (283 species.)
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Missouri.

Hov, P. R. Journal of an Exploration of Western Missouri in 1854, ete,
Smithsonian Rep., 1864, pp. 431-438. (Includes.a nominal list of the
birds observed, — 133 species.)

Texas.

BurcHer, I B. List of Birds collected at Laredo, Texas, in 1866 and
1867. Proc. Acad. Nat. Sci. Philad., 1868, pp. 148-150. (89 species.)
Dresser, H. E. Notes on the Birds of Southern Texas. Ibis, 2d Ser.,

Vol. I, pp. 312-330, 466 -495; Vol. 11, pp. 23 - 46, 1866.

McCarLr, Geo. A. Remarks on the Habits, ete., of Birds met with in
Western Texas, between San Antonio and the Rio Grande, and in New
Mexico, with Descriptions of several Species believed to have been hitherto
undescribed.  Proc. Acad. Nat, Sci. Philad,, 1850 - 51, pp. 213 - 224,
(68 species.)

McCary, Geo. A. [Ornithological] Facts and Observations from Notes
when in Texas. Ann. N. Y. Lyc. Nat. Hist., Vol. VI, pp. 9-14. (18
species.)

RoemeRr, FErpINAND., Texas: mit besonderer Riicksicht auf deutsche
Auswanderung und die physichen Verhiltnisse des Landes, nach eigener
Beobachtung geschildert. 8vo. Donn, 1849. (Contains a list of birds, —
40 species.)

ROCKY MOUNTAINS AND ADJACENT PLAINS.

General.

Barrp, S. F. [Nominal] List of Birds inhabiting America, west of the
Mississippi, not described in Audubon’s Ornithology. Stansbury’s Expl.
and Survey of the Valley of the Great Salt Lake, pp. 327-335, 1852,
(153 species.)

Bairp, S. F. Descriptions of New Birds, collected between Abuquerque,
New Mexico, and San Francisco, during the Winter of 1853 — 54, by Dr.
C. B. R. Kennerly and H. B. Méllhausen, ete. Proe. Acad. Nat. Sci.
Philad., Vol. VII, p. 118-120, 1854. (8 species.)

Bamep, 8. F. Report on the Birds collected by the United States and
Mexican Boundary Survey, with Notes by J. H. Clark, D. N. Couch,
and C. B. R. Kennerly. U. S. and Mex. Bound. Sur., Vol. 1I, Part 1I,
No. 2, pp- 1-32, 1859. (236 species.)

Bamp, 8. F. Report on the Birds collected on the Route near the 35th
and 39th Parallels, explored by Capt. J. W. Gunnison, and near the 41st
Parallel, explored by Lieut. E. G. Beckwith. Pacific R. R. Rep. of Expl.
and Surv., Vol. X, Part IV, No. 2, pp. 11-16, 1859. (25 species.)
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Coorer, J. G., and SvckLeEy, G. Report on the Birds collected on the
toute near the 47th and 49th Parallels, explored by I. I. Stevens, Gov-
ernor of Washington Territory. Pacific R. R. Rep. of Expl. and Surveys,
Vol. XII, Part II, No. 3, pp. 146- 291, 1859. (Republished, * with ad-
ditions and corrections,” in 1860, forming the work entitled “Natural
History of Washington Territory.”) (212 species.)

Coorer, J. G., and SvckrLey, G. List of Birds heretofore reported as
found in the Northwestern Part of America, but of which no Specimens
have been reported by recent Explorers. Pacific R. R. Rep. of Expl
and Surv., Vol. XII, Part 1I, Zoology, pp. 288 — 290, 1859. (120 species.)

Coukes, Erriorr. Ornithology of a Prairie Journey, and Notes on the
Birds of Arizona. Ibis, 1st Ser., Vol. V, April, 1865.

Haypex, F. V. List of the Birds of the Upper Missouri. Geol. and Nat.
Hist. of the Upper Missouri, pp. 157-176, 4to. Philadelphia, 1862
(191 species.)

Heermasy, A. L. Report on the Birds collected on the Route near the
32d Parallel, from the Rio Grande to the Pimas Villages, explored by
Lieut. J. G. Parke. Pacific R. R. Rep. of Expl. and Surveys, Vol. X, Part
—, No. 1, pp. § - 20, 1859, (25 species.)

Kexxerry, C. B. R. Report upon the Birds of the Route near the 35th
Parallel, explored by Lieut. A. W, Whipple. Pacific R. R. Rep. of Expl.
and Surveys, Vol. X, Part VI, No. 3, pp. 19- 35, 1859. (88 species.)

Newserry, J. 5. Report upon the Zotlogy of Lieut. R. S. Williamson's
Explorations in Oregon and California. Pacific R. R. Expl. and Surveys,
Vol. VI, Part IV, No. 2, chap. ii, Birds, pp. 73 - 110, 1857. (175 species.)

Say, Tuomas. The Ornithological Articles in Long’s Expedition (from
Pittsburg to the Rocky Mountains). 2 vols. 8vo. Philadelphia, 1823.

Towxsexp, Jonx K. List of the Birds inhabiting the Regions of th
Rocky Mountains, the Territory of Oregon, and the Northwest Coast of
North America. Journ. Acad. Nat, Sci. Philad,, 1st Ser., Vol. VIII, pp.
151 - 158, 1839. (231 species.)

Towxsexp, Joux K. Description of twelve new Species of Birds, chiefly
from the Vicinity of the Columbia River, with an Appendix containing a
[nominal] List of the Birds of the Columbia River. Journ. Acad. Nat.
Sei. Philad., 1st Ser., Vol. VII, pp. 187 -193, 1837. (72 species.)

Woopnouvsg, S. W. Report on the Birds of Capt. L. Sitgreaves’s Expedi-
tion down the Zuii and Colorado Rivers. Sitgreaves's Report, pp. 58 -
105, 1853. (247 species.)

Montana.

Coorer, J. G. The Fauna of Montana Territory. Part II, Birds. Amer.
Nat., Vol. II, pp. 596 =600 ; Vol. 1Il, pp. 31 -35, 73 -84, 1869. (107
species. )
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Utah.

Barrp, S. F. Exploration and Survey of the Valley of the Great Salt Lake,
etc., by H. Stansbury, T. E, U. S. A. 8vo. Philad.,, 1852, Appen-
dix C, Birds, pp. 314-324. (31 species.)

Baiep, 8. F. Birds found at Fort Bridger. Gen. Rep. on Birds of N,
Amer., Append., pp. 926, 927; P. R. R. Rep. of Expl. and Surv., Vol
1X, 1858. (104 species.)

Arizona.

Cours, Erviort. List of Birds collected in Southern Arizona by Dr. E.
Palmer, with Remarks. Proe. Acad. Nat. Sci. Philad., 1868, pp. 81 — 85
(33 species.)

Couves, ErviorT. List of the Birds of Fort Whipple, Arizona, with
which are incorporated all other Species ascertained to inhabit the Ter-
ritery, ete. Proc. Acad. Nat. Sci. Philad., 1866, pp. 39 -100. (245
species.) — Republished under the title, “ Prodrome of a Work on the
Ornithology of Arizona Territory,” *

New Mexico

Bairp, S. F. On Birds collected in New Mexico by Lieut. Abert. Stans-
bury's Exped., pp. 325 -327. (9 species.)

Hexry, T. Cuarcton. Notes derived from Observations made on the
Birds of New Mexico, during the Years 1853 and 1854. Proc. Acad. Nat.
Sei. Philad., 18535, pp. 306 = 317. (170 species.)

Hexry, T. Cuanctox. Catalogue of the Birds of New Mexico, as com-
piled from Notes and Observations made while in that Territory, during
a Residence of six Years. Proe. Acad. Nat. Sci. Philad., 1859, pp. 104 -
109. (198 species.)

PACIFIC COAST.

General.

Cassin, Jonn. Catalogue of Birds collected by the North Pacific Survey-
ing and Exploring Expedition, in Command of Capt. Rogers, U. 8. N,
etc. Proc. Acad. Nat. Sci. Philad, 1862, pp. 312-328. (Contains many
species from the West Coast of North America.)

Peave, Tirtay R. Report on the Mammalia and Birds of the U. S. Ex-
ploring Expedition under Capt. Wilkes. 4to. Philadelphia, 1848. (In-
cludes many species from the West Coast of North America.)

Vicors, N. A. Ornithology of Captain Beechey's Voyage. Zool. of
Beechey’s Voyage, pp. 13 -40, 1839,

® Iregret to learn from Dr. Coues that this work will not be published.
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Alaska.

Bamrp, S. F. On Additions to the Bird-Fauna of North America, made
by the Scientific Corps of the Russo-American Telegraph Expedition.
Transact. Chicago Acad. Sci, Vol. I, pp. 311 =337, 1870. (16 species.)

Darr, W. H,, and Bax~ister, H. M. List of the Birds of Alaska, with
Biographical Notes. Transact. Chicago Acad. Science, Vol. I, pp. 267—
310, 1870. (212 species.)

Dare, W. H. Alaska and its Resources. 8vo. DBoston, 1870, pp. 580-586.
(Contains a nominal list of 212 species.)

Vancouver's Island.

Browx, RoseErt. Synopsis of the Birds of Vancouver’s Island. Ibis,
1868, pp. 414 -428, (153 species.)

[Lorp, Joux K. The Naturalist in Vancouver's Island and British Co-
lumbia. 2 vols. 8vo. London, 1866. Vel. II, pp. 291- 301, contains a list
of 226 gpecies of birds collected by Mr. Lord.]

Scratenr, . L. On a Collection of Birds from Vancouver's Island. Proe.
Zool. Soc. Lond., 1859, pp. 235-237. (35 species.)

California.

Brewer, T. M. List and Descriptions of Eggs obtained in California by
Mr. E. Samuels. Proc. Bost. Soc. Nat. Hist., Vol. VI, pp. 145 - 149, 1857.
(16 species.)

Bripaes, Tuomas. Notes on California Birds, with Remarks by P. L.
Seclater. Proe. Zool. Soc. Lond., 1858, pp. 1 -31, 1858. (11 species.)
Coorer, J. G. The Fauna of California and its Geographical Distribution.

Proc. Cal. Acad. Sei., Vol. IV, pp. 61 - 81, 1869.

Coorer, J. G. Species of Animals new to the State of California. Proe.
Cal. Acad. Sei, Vol. II, pp. 118 =123, 1861. (18 species of birds.)

Coorer, J. (. Some recent Additions to the Fauna of California. Proe.
Cal. Acad. Sei,, Vol IV, pp. 313, 1868. (33 species of birds added.)

Coorer, J. G. The Naturalist in California. Amer. Nat., Vol. III, pp.
182 — 189, 470 —481, 1869,

Coorer, J. G. DMonterey in the dry Season. Amer. Nat, Vol. IV, pp.
756 - 758, 1871. (About 30 species of birds mentioned as summer resi-
dents.)

Coorer, J. G, and Bamrp, 8. F. Ornithology of California. Vol. I, [Land
Birds,] royal 8vo, 1870.

Coves, Evviorr. From Arizona to the Pacifie. Ibis, 24 Ser., Vol. 1. pp.
260 - 275, 1866,

Feruxer, Jons. [Ornithological] Explorations in Upper California in
1860  Smith. Rep., 1864, pp. 421 - 430.
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GaMmpBEL, Wi. Remarks on the Birds observed in Upper California, with
Descriptions of New Species. Proe. Acad. Nat. Sei. Philad., 1846 - 47,
pp. 44 -48, 110-115, 154 - 158, 200-205. (84 species.) Ibid,, Journ.
Acad. Nat. Sei. Philad., 2d Ser., Vol. I, pp. 25- 56, 215 - 229, 1847 — 1849.
(176 species.)

Heermasy, A. L. Notes on the Birds of California observed during a Res-
idence of three Years in that Country. Jour. Acad. Nat. Sci. Phil, 2d
Ser., Vol. 11, pp. 259 =272, 1853. (103 species.)

Heermaxy, A. L. Report on the Birds collected during Explorations in
California for Railroad Routes to connect with the Routes near the 35th
and 32d Parallels of North Latitude, made by Lieut. R. G. William-
son. Pacific R. R. Rep. of Expl. and Surveys, Vol. X, Part IV, No. 2, pp.
29 — 80. (221 species.)

LicutexstElN, H. Beitriige zur ornithologischen Fauna von Californien,
ete. Abhandl. der Berlin Akad., Phys. KI., 1838, pp. 417=451.

Scrater, P. L. List of Birds collected by Mr. Thomas Bridges, in the
Valley of San José, California. Proe. Zool. Soe. Lond., 1857, pp. 125 -
127. (33 species.)

Vicors, N. A. On a Collection of Skins of Birds from California. Iroe.
Zool. Soc. Lond., Vol. I, p. 65, 1833. (Only a paragraph of ten lines.)
Xaxtus, Joux. List of Birds collected at Fort Tejon, California. Proe.

Acad. Nat. Sci. Philad., 1859, pp. 189 -193. (144 species.)

MEXICO.

Bairp, S. F. Notes on a Collection of Birds made by Joun Xantus, Esq,,
at Cape St. Lucas, Lower California. Proc. Acad. Nat. Sci. Philad,
1859, pp. 299 - 306. (42 species.)

BoxararTe, C. L. Catalogue d'Oiseaux du Méxique et du Pérou. Rev.
Zool., 1840, p. 19.

Casor, Samvern, Deseriptions and Habits of some of the Birds of
Yucatan. Journ. Bost. Soc. Nat. Hist,, Vol. IV, pp. 460 - 467, 1843
(4 species.)

Cassiy, Jonx. Catalogue of Birds collected by Mr, Wm. 8. [H.] Pease
during the March of the Army of the United States from Vera Cruz to
the City of Mexico. Proe. Acad. Nat. Sci. FPhilad.,, 1848-49, pp.
87 =901, (45 species))

Lawnexce, G. N. List of a Collection of Birds from Northern Yuecatan,
Ann. N. Y. Lye. Nat. Hist., Vol. IX, pp. 198 - 210, 1869. (103 species.)

MoxTeS-DE-Oca, Raragn. The Mexican Humming-Birds. Proe. Acad.
Nat. Sci. Philad., 1860, pp. 47, 48, 80, 81, 551 — 553. (4 species.)

[Parzupaki, E. Catalogue des Oiseaux du Méxique qui composent les
collections de M. Salle. (432 species.)]
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ScrAaTER, P. L. On a Collection of Birds made by Mr. H. S. le Strange,
near the City of Mexico. Proe. Zool. Soe. Lond., 1869, pp. 361 — 364.
(Of the 262 species =aid to have been contained in the collection only 15
are particularly mentioned.)

Scrater, P. L. List of a Collection of Birds procured by Mr. G. H.
White in the Viecinity of the City of Mexico. FProe. Zobl. Soc. Lond.,
1864, pp. 172 - 179, (156 species.)

Scrater, P. L. Notes on some Birds from Southern Mexico. Proe. Zodl.
Soc. Lond., 1858, pp. 95-99. (14 species.)

Scrater, P. L. On a Collection of Birds received by Mr. Sallé from South-
ern Mexico.  Proe. Zool. Soe. Lond., 1857, pp. 226 — 230. (29 species.)
ScLATER, P. L. Catalogue of the Birds collected by M. Aug. Sallé in South-

ern Mexico, ete. Proe. Zobl. Soc. Lond., 1836, pp. 283-311. (233 species.)

Scrater, P. L. On a Collection of Birds made by Sign. Matteo Botteri
in the Vicinity of Orizaba, Southern Mexico. Proe. Zool. Soe. Lond,,
1857, pp- 210-215. (38 species.)

Scrater, P. L, Notes on a Collection of Birds from the Vicinity of
Orizaba and neighboring Parts of Southern Mexico. Proe. Zodl. Soe.
Lond., 1860, pp. 250 — 254. (44 species.)

Scrater, P. L. List of Birds collected by Mr. A. Boucard in the State
of Oaxaca in Sonthern Mexico. Proe. Zool, Soe. Lond., 1859, pp. 369 -
3903, (236 species.)

Scrater, P. L. List of Additional Species of Mexican Birds obtained
by M. Ballé, from the Environs of Jalapa and S8an Andres Tuxtla. Proc.
Zool. Soe. Lond., pp. 201 -207, 1857. (62 species)

Scrater, P. L. On a Series of Birds collected in the Vieinity of Jalapa,
Mexico, Proe. Zoil. Soe. Lond., 1859, pp. 362369, (226 species.)

ScrLaTeEr, P. L. On some Birds to be added to the Avifauna of Mexico.
Proc. Zool. Soc. Lond., 1862, pp. 368, 369. (8 species

SvsmicarasTt, F. The Geographieal Distribution of the Native DBirds of
the Department of Vera Cruz, with a List of the Migratory Species,
translated from the French, by Dr. T. M. Brewer. Mem. Bost Soc. Nat.
Hist., Vol. I, pp. 542 - 563, 1869. (225 species.)

Swainsox, Wam, A Synopsis of the Birds discovered in Mexico by W,
Bullock, Sen. and Jun. Phl. Mag., 2d Ser., Yol. I, pp. 364 -369, 433 -
442, 1827. (101 species.)

CENTRAL AMERICA.

General.

Boxaparte, C L. Notes sur les collections rapportées en 1853, par M.
A. Delattre de son voyage en California et dans le Nicaragua. Comptes
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Rendus, Tome XXXVIII, pp. 827835, 913-927, 1853 ; Tome XXXVIII,
pp- 1-11, 53 - 66 ; 253 — 266, 365 — 389, 533 - 542, 650 - 665, 1854.

Covuks, ErriorT. Notes on Certain Central American Laride. Ibis, 1864,

Moorg, T. J. List of Mammals and Birds collected by Mr. Jos. Leland
in Hondutas, Belize, and Guatemala. Proc. Zool. Soc. Lond., 1859, pp.
50 -65. (129 species.)

Lawrexce, Geo. N.  Descriptions of New Species of Birds of the Families
Zanagrade,’ete., ete.  Ann. Lye. Nat. Iist. N. Y., Vol. VIII, pp. 126 -
135. (12 species.)

Lawrexce, Geo. N.  Descriptions of Six New Species of Birds from
Central America. Ann. Lyc. Nat. Hist. N. Y., Vol. VIIL, pp. 170-173.
SaLviy, Ospert. A List of Species to be added to the Ornithology of

Central America. Ibis, 1861.

Savvix, O, and SCLATER, P. L. Descriptions of New Species of Birds of
the Families Dendrocolaptide, Strigide, and Columbide. Proe. Zool.
Soc. Lond., 1868, pp. 53 - 60.

SaLviy, OsBerT. On the Psitacide of Central America. Ibis, 1871, pp-
86 —100, (27 species.)

ScLATER, P. L., and SaLvix, O. On the Ornithology of Central America.
Ibis, I, pp. 1 -22, 117- 138, 213 - 234, 1839. (382 species.)

ScLATER, P. L., and SaLvin, 0. Descriptions of New and Little-known
American Birds, ete. Proe. Zodl. Soc. Lond., 1868, pp. 322 - 329,

ScLater, P. L, and Sarvin, O. Descriptions of Six New Species of
American Birds, ete. Proe. Zool. Soc. Lond., 1869, pp. 416 -420.

Suxpevart, C. J. Conspectus genris Certhiole. Ofvers. Kongl. Vetensk.
Acad. Forhand., 1869, pp. 619-625. (20 species.)

Guatemala.

SALvIN, OsBERT, and ScraTer, P. L. Contributions to the Ornithclogy
of Guatemala. Ibis, 1860, pp. 28 — 45, 272 - 278. (119 species.)

SaLviy, OsperT. Notes on the Humming-Birds of Guatemala. Ibis,
1860, pp. 259 272. (23 species.)

SaLviN, OsperRT The Sea-Birds and Waders of the Paeific Coast of
Guatemala. TIbis, 1863, pp. 187 - 199.

SaLviN, OspeErT. A further Contribution to the Ornithology of Guate-
mala. Ibis, 1866, pp. 188 - 206. (81 species.)

SaLviy, Ospert. On some Collections of Birds from Veragua. Proe,
Zool. Soc. Lond., 1867, pp. 129 - 161. (220 species.)

Savviy, OspeErT.  Descriptions of Eight New Species of Birds from Vera-
gua. Proe. Zodl. Soe. Lond., 1866, pp. 67 — 76.

ScrLaTER, P. L., and BaLvix, 0. Descriptions of Four New Species of
Birds from Veragua. Proc Zool. Soc. Lond., 1868, pp 387-390.
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ScLATER, P. L., and Sarviy, O. Descriptions of Three New Species of
Tanagers from Veragua. Proc. Zool. Soc. Lond., 1869, pp. 439 - 440.

Honduras,.

Lawrexce, G. N. Catalogue of a Collection of Birds in the Museum of
the Smithsonian Institution, made by Mr. I. E. Holland at Greytown,
Nicaragua, etc. Ann. Lye. Nat. Hist. N. York, 1865, pp. 179 - 185. (61
species.)

SaLviy, Ospert. A Fortnight amongst the Sea-Birds of British Honduras.
Ibis, 1864, pp. 372 - 387.

Scrater, P. L. List of Birds collected by Geo. Cavendish Taylor in the
Republic of Honduras.  Proce. Zool. Soc., 1858, pp. 356 -360. (39 species.)

Scrater, P. L., and Sanvix, OsperTt. List of Birds collected on the
Bluefields River, Mosquito Coast, by Mr. Henry Wickham. Proc. Zogl.
Soc. Lond., 1867, pp. 278 - 280. (39 species.)

Tavror, Geo. Cavespisi. On Birds collected in the Republic of Ion-
duras, ete. Ibis, 1860, pp. 10— 24, 110 —122, 222 — 228, 311-317. (96
species.)

Costa Rica.

Capaxis, J. Uebersicht der im Berliner Museum befindlichen Vigel von
Costa Rieca. Journ. fiir Orn,, VIII Jahrgang, pp. 321 -336, 401 - 4186,
1860 ; IX Jahroang, pp. 1-14, 96, 241 -256, 1861, (113 species.)

Cassix, Joux. On some Conirostral Birds from Costa Rica, ete. Proc.
Acad. Nat. Sci. Philad., 1865, pp. 169 -172. (22 species.)

[Franzivs, V. Ueber die geographische Verbreitung der Vogel Costa-
tica’s. Caban. Journ. fiir Ornith,, 1869, pp. 195, 290.]

Lawrexce, G. N. A Catalozue of the Birds of Costa Rica, Ann. Lyec.
Nat. Hist. New York, 1868, pp. 86 —149. (511 species.)

Sarvapori, Tomyaso. Intorno ad alcuni Uccelli di Costa Rica. Atti
della R. Accad. Se. di Torino, 1868, pp. 170 - 183. (23 species.)

Sarvin, OsperT. Descriptions of Seventeen New Species of Birds from
Costa Rica. Proe. Zoil. Soc. Lond., 1864, pp. 579 - 586.

Sarviy, Ospert. Notes on Mr. Lawrence’s List of Costa Rica Birds.
Ibis, 1869, pp. 310-319; 1870, pp. 107 -116. (29 species added to Mr.
Lawrence's List.)

New Granada,

Lawrexce, Geo. N. Catalogue of a collection of Birds made in New
Granada, ete.  Ann. Lye. Nat. Hist. New York, Vol. VII, pp. 288-302,
315-334; 461-479, 1861; Vol. VIII, pp. 1—-13, 1862, (415 species.)

Lawrexce, Geo. N. List of Birds from near David, Chiriqui, New Gra-
nada, ete. Ann. Lye. Nat. Hist. New York, 1865, pp. 175-179. (39

species.)



MUSEUM OF COMPARATIVE ZOOLOGY. 449

THE BERMUDA AND WEST INDIA ISLANDS.

Bermudas.

Braxp, Lieur. List of the Birds of Bermuda. Smithsonian Report, 1858,
pp- 286-280. (114 species.)

WEDDERBURN, J. W., and Hurpis, J. L. Notes and Observations on the
Birds of Bermuda, ete. Jones’s The Naturalist in Bermuda. London,
1859, pp- 23-97.

Eahamas,

BryaxTt, HExry. A List of Birds seen at the Bahamas, from January 20 to
May 14, 1859, ete. Proc. Bost. Soe. Nat. Hist., Vol. VII, pp. 102-134,
1860. (87 species.)

BryaxTt, Hexry. Additions to o List of the Birds seen at the Bahamas,
Proc. Bost. Soe. Nat. Hist,, Vol. XI, pp. 63-170, 1866. (31 species.)

Cubia.

Brewer, T. M. [Nominal] List of the Birds of Cuba, compiled from two
Lists furnished by Dr. John Gundlach. Proc. Bost. Soe. Nat. Hist., Vol
VI, pp. 305 - 308, 1860. (251 species.)

Guxprach, Joux, Deseription of Five new Species of Birds, and other
Ornithological Notes of Cuban Species. Journ. Bost. Soc. Nat. Hist,
Vol. VI, pp. 313 =319, 1852, (18 species in all.)

Guxprach, J, Beitriige zur Ornithologie Cuba’s. Journ. fiir Orn., II
Jahrgang, pp. —, 1854 ; III Jahrgang, 465, 18555 IV Jahrgang, pp. 1,
97, 337, 417, 1856 ; V Jahrzang, pp. 225 - 242, 1857. (251 species.)

Guxprach, J. Tabellarische Uebersicht aller bisher auf Cuba beobach-
teten Vogel. Journ. fiir Orn., IX Jahrgang, pp. 321 — 349, 1861. (249
species.)

GuxpracH, J. Zusitze und Berichtizungen zu den # Beitrigen zur Or-
nithologie Cuba’s.” Journ. fiir Orn., IX Jahrgang, pp. 401-416; X
Jahrgang, pp. 81-96. (249 species.)

Guxprach, Juay. Revista y Catilogo de las Aves cubanas. Repert.
fisico-nat. de Cuba, Vol. I, pp. 165 - 180, 221 - 242, 281 - 302, 347 - 363,
386 — 403, 1865, 1866. (257 species.)

Guxpracu, J. Briefliches von Cuba. Cab. Journ. fir Orn., 1866, pp.
352-353.

LAWRENCE, Geo. N. Notes on some Cuban Birds, ete. Ann. Lye. Nat.
Hist. New York, Vol. VII, p. 247, 1860. (27 species.)

LeMeBEYE, J. Aves dela Isle de Cuba, 8vo. Habana, 1850. (222 species.)

Ravon pE LA Sacra. Histoire physique, politique et naturelle de Iile
de Cuba, ete. Ornithologie par A. d’Orbigny. 8vo, 1839, (129 species.).

Vicors, N. A. On some Birds from Cuba. Zool. Journ., Vol. IIl, pp.

432 - 448, 1828. (45 species.,
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Jamaica.

Gossg, P. H. The Birds of Jamaica. 8vo. London, 1847.

Marcn, W. T. Notes on the Birds of Jamaica, with Remarks by S. F,
Baird. Proe. Acad. Nat. Sci. Philad., 1863, pp. 150 - 154, 283 -304;
1864, pp- 62-72. (109 species.)

[Ospurx, W. Notes on the Mountain Birds of Jamaica. Zotlogist, pp.
6709, 6761.]

Scrater, P. L. A List of a Collection of Birds made by the late Mr. W,
Osburn in Jamaica, with Notes, Proc. Zool. Soc. Lond., 1861, pp. 69—
82. (92 species.)

St. Domingo, St. Thomas, Forto Rico, ete.

Bryaxt, Hexey., A List of the Birds of St. Domingo, ete. Proc. Bost.
Soe. Nat. Hist., Vol. XI, pp. 89 - 98, 1866. (78 species.)

Bryaxt, II. A List of Birds from Porto Rico, ete. Proe. Bost. Soe. Nat.
Hist., Vol. X, pp. 248 — 257, 1866. (41 species.)

Cassix, Jonx., Catalogue of Birds from the Island of St. Thomas, West
Indies, collected and preseated to the Academy of Natural Science by
Mr. Robert Swift. Proc. Acad. Nat. Sci, 1860, pp. 374-379. (27
species.)

Lawrixce, G. N, and Juriex, A. A. Catalogue of Birds collected at
the Island of Sombrero, W. I. Ann. Lye. Nat. Hist. New York., VIII,
pp- 93-107, 1864. (34 species.)

NewTtox, A. and E. Observations on the Birds of St. Croix, West Indies,
made between February 20 and August 6, 1857, and March 4 and Sep-
tember 28, 1858. Ibis, I, pp. 59-69, 138-150, 253 - 264, 365379,
1859, (64 species.)

SALLE, Avc. Liste des Oiseaux rapportés et observés dans la Répub-
lique Dominicaine, pendant son voyage de 1849 — 1831, Proe. Zool. Soc.
Lond., 1857, pp. 230-237. (61 species.)

SuxpevarL, C. J. Aves Insule Portorico. Ofvers. Kongl. Vetensk. Akad.
Forhand., 1869, pp. 593-603. (90 species.)

Suxpevarn, C. J.  Aves Insule Sancti Barthelemy. Ofvers. Kongl.
Vetensk. Akad. Forhand., 1869, pp. 579 -592. (47 species.)

CaMBRIDGE, April, 1871,

N. B. — The Museum of Comparative Zoology would gladly accept books not
yet upon the shelves of its library in exchange for its publications or zoblogical
specimens.
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Plate IV.*

Tyrannus carolinensis, specimen No. 6942, from Eastern Massa-
chusetts.

Tyrannus carolinensis, specimen No. 6945, from Eastern Massa-
chusetts.

Troglodytes aédon, specimen No. 10931, @, from Jacksonville, Fla.

Troglodytes aédon, specimen No. 10584, @, from Dummitt’s, Fla.

Troglodytes atdon, specimen No. 10683, from Dummitt’s, Ila,

Troglodytes aédon, specimen No. 5212, from Welaka, St. John's
River, Fla.

Troglodytes aidon, specimen No. 10930, from Jacksonville, Fla.

Seturus noveboracensis, specimen No. 5447, from Mount Tom,
Mass.

Seiurus noveboracensis, specimen No. 1442, from Weston,
Mass,

10-10a. 3Seiurus noveboracensis, specimen No. 6794, from Brookline,

11 -11a.

Mass.
Seiurus noveboracensis, specimen No. 4246, from Waterville,
Maine.

12-12a. Mniotilla varia, specimen No. 5148, 2, from Jacksonville,

Fla.

13 -13a. Mniotilla varia, specimen No. 6806, &, from Brookline,

Mass.

14 — 14a. Mniotilla varia, specimen No. 8216, &, from Hudson, Mass.
15 - 1da. Dendreca striata, specimen No, 5052, &, from Watertown,

Mass.

16 - 16a. Dendreca striata, specimen No. 4367, &, from Newtonville,

Mass.

17-1%a. Pipilo erythrophthalmus, specimen No. 4727, 2, from Wes-

1§ - 18a.

ton, Mass,
Pipilo erythrophthalmus, specimen No. 10721, I, from Dum-
mitt's, Fla.

19 - 19a. Pyranga estiva, specimen No. 10629, &, from Jacksonville,

Fla.

20-20a. Pyranga estiva, specimen No. 5431, &, from Jacksonville,

Fla.

* At bottom of Plate IV, last line, for “ Pyranga rubra ' read “ Pyranga wstiva.”
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Plate V.

Fig. 1-1a. .Zgiothus iiaaria, specimen No. 10859, &, from Newton, Mass.
“  —2a. Egiothus linaria, specimen No. 10860, &, from Newton, Mass.
“ 8-38a. Agiothus linaria, specimen No. 6392, &, from Fort Anderson,

British America. (An original specimen of . fuscescens
Coues, — Smith. Inst., No. 43386.)
“ 4-4dqa. ALgiwethus linaria, specimen No. 4943, from Newton, Mass.
“ b5-ba. Agiothus linaria, specimen No. 3229, from Southern Maine.
“ 6-6a. JEgiothus linaria, specimen No. 6489, @, from Fort Simpson,
British America. (An original specimen of E. exilipes
Coues. — Smith. Inst., No. 27431.)
“ T7-Ta. Chrysomitris tristis, specimen No. 6453, &, from Rocky Moun-
tains, west of Denver, Colorado.
“ 8-8a. Chrysomilris tristis, specimen No, 8125, d'» from Springfield,
Mass.
% 9-9a. Chrysomitris tristis, specimen No. 4923, from Newtonville,
Mass.
“ 10-10a. Chrysomitris tristis, specimen No. 4631, from Newtonville,
Mass,
“ 11-11a. Chrysomitris pinus, specimen No. 9556, from Waterville,
Maine.
“ 12-12a. Chrysomitris pinus, specimen No. 10873, from Gorham, New
Hampshire.
“ 18-18a. Curvirostra americana, specimen No. 4639, &, from Newton,
Mass.
“ 14 -14a. Curvirestra americana, specimen No. 4638, &, from Newton,
Mass.
“ 15-15a. Curvirostra americana, specimen No, 4637, &, from Newton,
Mass.
“ 16 -16a. Passerculus savanna, specimen No. 5084, @, from Ipswich,
Mass.
“ 17-17a. Passerculus savanna, specimen No, 5175, &, from Iibernia,
St. John’s River, Florida.
“ 18-18a. Passerculus savanna, specimen No. 7119, &, from Henley

Harbor, Labrador.
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Fig. 1-1a.
“ 2-2g,
 3-3a.
“ 4-da.
€ 5-—5a.
“ 6-6a.

Flate VL

Ageleus pheniceus, specimen No. 8071, &, from Orleans,
Mass.

Ageleeus pheeniceus, specimen No. 10572, 2, from Dummitt’s,
Fla.

Ageleus pheniceus, specimen No. 4589, 2, from Newtonville,
Mass.

Agelaeus phaniceus, specimen No. 8068, &, from Orleans, Mass.

Ageleus pheniceus, specimen No. 10569, I, from Dummitt’s,
Fla.

Ageleeus pheeniceus, specimen No. 10576, &', from Dummitt’s,
Fla.
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Plate VIL

Quiscalus purpureus, specimen No. 4601, I, from Newtonville,
Mass.

Quiscalus purpureus, specimen No. 5201, &, from Welaka, St.
John’s River.

Quiscalus purpureus, specimen No. 4603, &, from Newtonville,
Mass.

Quiscalus purpureus, specimen No. 8072, &, from Orleans,
Mass.

Quiscalus purpureus, specimen No. 6834, &, from Phillipsburg
New Jersey,

Quiscalus purpureus, specimen No. 6848, ', from Cape Florida.
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Fig. 1-1a.
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11, No. 2, read * Bull. M. C. Z., Vol. II, No. 3.”

Plate VIII.

Sturnella ludoviciana, specimen No. 5370, @, from Hawkins-
ville, Fla.

Sturnella ludoviciana, specimen No. 5372, @, from Hawkins-
ville, Fla.

Sturnella ludoviciana, specimen No. 5339, 2, from Enterprise,
Fla.

Sturnella ludoviciana, specimen No. 5340, #, from Enterprise,
Fla.

Colaptes auratus, specimen No. 4881, @, from Newton, Mass.

Colaptes auratus, specimen No. 5164, @, from Newton, Mass.

At the upper left-hand corner of all the plates, for * Bull. M. C. Z., Vol.
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