


364 O. C. Marsh on the Metamorphosis of 

Art, XXX VIT.—Observations on the Metamorphosis of Sire- 
don into Amblystoma ; by O. C. Marsu, Professor of Pa- 
leontology in Yale College. With a plate, _ 

or from the long journey. They all fed readily upon worms e 
and insects, and occasionally came to the surface and inaled ; 
air 

b at a wees 

pete on the sides 
8 

Small round spots of dark brown were first 2 
49, 1867. 

‘ * Comptes Rendus, tome Ixi, p. 775, 1865, and tome Ixy, p. 24% Z 
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of the tail, and the color of the entire animal gradually as- 

only were partially altered, and at the present time, or nearly 
three weeks later, they still retain tubercular remnants of the 
external branchie, although in most other respects the change 
appears to be complete. The two remaining specimens, how- 
ever, which had throughout been kept with the three last, 

wed no distinct signs of changing, although the probability 
Of their doing so, and the importance of retaining some 

2 ble evidence of the original condition, led to the transfer of one 
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of them to a jar of alcohol after the first week, a precaution, as — 
the result showed, quite unnecessary in the case of the other, 
which at the time of writing (Oct. 5th) still remains a typical — 
Siredon, with no alteration more important than a single ap- 
pearance in a new epidermis. a 

The changes observed in the five specimens that underwent — 
the complete metamorphosis were essentially the same as those — 
noticed in the one already described, although in no two ind- — 
viduals were the successive phases quite contemporaneous or — 
identical. The most marked differences observed were in the 

8 
grades, one individual, represented in fig. 2, having dark brow 

th it 

his able Review of the Amblystomide ;* and it is an m8 
ing fact that among the six specimens that have 7 

; ge of color which took place in one ©) 
Siredons before any indications of metamorp oeveral Oe 
detected. The animal had been in the dark for sev" e, 
and was then placed in a white porcelain vessel, and “de 
several hours in a strong light, while an attempt was * 

* Proceedings Philadelphia Acad., xlx, p- 166, 1867. 



sought the darkest part of the space in which they were 
nfined 
The second distinct phase in the metamorphosis, which, how- 

ever, commenced in every instance before the change in color 
had made much progress, was the absorption of the dorsal and 
caudal membranes, This began on the lower margin of the 
tail, and soon after could be detected in the dorsal region, and 
then farther back, the last portion remaining being usually on 
oot il part of the tail. The absorption extended below the 
dorsal surface, leaving at first a groove along the back, marki 
the position of the membrane; and as this disappeared the light 
colored specimens retained in its place a narrow black line, 
which extended also to the end of the tail. 

ee P * Marked alteration in the shape of the head, which occurred 
about the same time. In the todo state the head is broad- 
‘st at the base, and comparatively flat above (figures 1 and 1 a), 
but after the loss of the branchial arches, its test breadth 
Was a little back of the eyes, while it was much more rounded 
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above, and in outline more oval. The neck also diminishal 4 
in size, and the snout became more pointed. The changein 
the eyes, already alluded to, likewise altered the appearanceaf 
the head materially. The flat, fish-like eye of the Siredon 
projected very slightly above the surface of the head, but — 
during the transformation this organ became more conyex, and 
also much more prominent (figures 2 and 3), This change in 
the eye was apparently indicated also in the habits of the ani- 
mal, The Siredons seldom missed their aim in catchinga — 
worm or insect, but when under water after the metamorphosis — 
they often made several ineffectual attempts to seize objects 
quite near them. oe 

ne of the most interesting features of the transformation — 
occurred in connection with the mouth of the animal, The — 
opening, or gape, increased considerably in size, one half at — 
least ; the internal and external nostrils became perce : 
E oO os me —s om je] 5 os i) f=] Qu 2. oO et °o os S &P = Ss pie i=) 4 & ss) ct eZ 

interrupted in front, and to some extent on the sides, as repre . 
sented in figure 1b, which shows the position of these teeth, 7 
but not their exact number or size. After the nein 

ferent individuals that had apparently passed through the samy 

external phases of transformation, although the tendency, ore 
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angle of about 45°, with the external nostrils above the sur- 
i Frequent efforts to leave the water soon followed, and 
40 opportunity of so doing was in most instances speedily im- 

@ ta and the change then seemed to progress more rapidly. 
; or two specimens, however, showed for some time, es 

tive element, apparently suffering little or po inconvenience 
from remainin. 

ar propensities of 
ecasional assaults on one 

of movement, and when irritated, especially when held 
, Would often turn and snap at the hand with a ra- 

ressed with great rapidity, but it apparently ceased, or 

Whil very slight progress, in the cool 

staan time, but were less favorably situated, required at 

: twice that time for its completion. The only living speci- 

Shown slight indications of an approaching metamorphosis, but 

48 its larva (hitherto known only as Siredon lichenoides 

AGL Jour. Scr.—szcoxp Serres, Vou. XLVI, No. 138.—Nov., 1568. 
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has but very rarely been met with, it may be well to mention 
some of the more important characters noticed in the individe- 
als just described, in addition to those given in the original de 
scription of the two forms, when the connection between them 
was unknown. It should, perhaps, be first stated that, afte 

Prof. Baird under the name Stredon melanosticta, which & 
possibly only a variety of S. lichenoides.t The coloration, the 
regular outline of the membranes, the rounded extremities of 
the branchial processes, as well as the arrangement of the pali- 
tine teeth, all indicate that the animal figured had already 
tered upon the preliminary stages of metamorphosis. Ine 
of these cases, however, it is not improbable that the alterat® 
may have been temporarily, or possibly even permanently, a. : 
pended, before the animal was captured. Aside from part 
tures which may be the result of partial transformation, Prif 
redons from Lake Como do not differ essentially from + ee 
Baird’s original figures of S. lichenoides, except in having® — 
somewhat broader head, and in not having the dorsal a 
extend to the occiput, differences which may be due bout 0 
locality, as the type specimen came from a point abou © — 
miles farther south. stated, 

The Siredons obtained at’ Lake Como, as already sii , 
were from five to ten inches in length. The color nile the 
is a very dark olive above, and a light olive below, ¥ black 
fimbrie of the external branchie are nearly or Ligh ~. 
On either side of the body are twelve costal grooves, . 
cluding the inguinal. The skin is smooth and 7 
and shows beneath it the ends of innumerable giants hol thes 
crowded together, In specimens preserved in The 
glands project, making the surface appear granules base 
sal membrane commences a short distance from “ extend 
the head, and both this and the lower membrane ©" 

* Stanbury’s E . to the ¢ e, p. 336, 1855. + part 2B 
: e Pacific & Relieeea Rice ee ee ae 1, and vol. sis , 
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the end of the tail, thus making the vari 

eas eerie See we tee 

their lower surfaces with lamellar fimbrie. 
palatine series of teeth have already been mentioned, and their 
— in this species of Siredon is represented in figure 10. 

former consists of a single row of slender pointed teeth on 
the premaxillary and maxillary bones. The palatine arch of 
teeth, situated on the vomerine and pterygoid bones, forms a 
harrow and more complex series, only the position of which is 

f the lower jaw consist of a 

mo Siredons, No. 1 is the individual figured in the accom- 
 Panying plate, and No. 2 a specimen preserved a short time in 

ee No. 1. No. 2. 

a Inches. Lines. Inches. Lines. 
2 Length from snout to end of tail,...........---- a. 8 8 
4 a a “© gular fold, i241 1 1 
; j or eo ie i. 9 
2 * OG ls bs cc Ra ec ode oe 3: 10 

Wig Civic, SM Bilin lies sce. cer 4:4 4-5 
ae idth of head where greatest,......-.....---s« : 2 — 

i ‘ “ tongu e, hae i a 

oS “ance between eyes anteriorly,..........-.-- 7 7 
‘ is z outer nostrils, 5 5 

————_ Mength of ant % Fa : ee Pp : 
a posterior “ a ee a 1 2 

Distance between outstretched toes, 9 S28 
Height of tail including membranes where greatest, 1 3 1.8 

4 Before the transformation was entirely mpleted, the generi & , | pleted, 
e characters of -AmBlgafomen had become uamistekable ; although 

following measurements are taken from two of the Lake 

home 2 ae eee 
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in each instance—as not unfrequently occurs in nature—some 
of the characters which distinguish the species had already 
preceded them. Among the altered forms, developed from lar- 
vee apparently identical, the two types of coloration, shown 
respectively in figures 3 and 2, have each at present two repre- 
sentatives, and are sufficiently distinct to merit a more particu 
lar description. The former has a ground color of greenish 
black, on which are bands or patches of grayish yellow, more 
or less confluent, especially along the back. The abdomenis 
dusky olive, with a darker medial band. The latter He 
(figure 2) clearly corresponds to Amblystoma maculatum Hal- 
lowell, which is regarded by Prof. Cope as a variety of 4. ma 
vortium Baird. In this torm the ground color is light olive, 
on which are scattered numerous small brown spots, 42 | 
specimen, a few of these first appeared on the tail, and next 
four of larger size on either shoulder, and subsequently other 
on the sides. The specimens of this type are also larger, 
more sluggish in habit than the other variety, and until vay 
recently would have been considered distinct species by all 
herpetologists. In most other respects, however, there 1s little 

or no difference between the two forms, and both of them, with 
one other specimen representing an intermediate grade, must 
apparently all be regarded as belonging to Prof. Baird’s spe 

cles Amblystoma mavortium.* ee 
At the time the Siredons here described were obtained f 

Lake Como, several others also were secured by Prof, Busts a 
Harvard College. All were brought to New York iogehes 
‘there separated, part being taken to Cambridge, where pe oat 

since been carefully observed by Professors Wyman anc. 
and the rest brought to New Haven by the writer. i 
specimens, however, strange to say, have shown but vely” 

just completed its metamorphosis. This individual, as Prof. 

i ; ‘er remaining i man informs the writer, seems still to pref ee 

up, and the branchie partially gone. On beim 
ter, it refused food, and soon died. That 
ently this species are occasionally found in wet 

* Journal Acad. Nat, Sci. Philadelphia, 1849, P- 292 
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tat, regards it as probably permanently aquatic.+ In the ele- 
vated region where Lake Como is situated, although the 

upon the later, of even slight differences of physical conditions, 
as shown in the preceding instances, are known to produc 
When combined remarkable variations in the same os as 

reaso 
cannot for various 

th; ns be discussed in this connection, but it is evident that in 

is direction lies a rich field for further investigation. The 

seems have sus- 

pectedi—that all Siredons are merely larval Salamanders, and 

' Perennibranchiates (by no means a natural division of 
© Batrachia) may not prove eventually to be the undevel- 

oped young of well known species. ; 
In addition to the acknowledgments already made, the writer 

* Pacific R. R. Report, vol. xii, part 2, p. 306. t Loe, eit. 
+ Recherches tial tase Ma Reptiles, rie Paris, 1807, p. 35. 
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desires, in concluding, to express his thanks to Gen, W. Snyder, 
Superintendent of the Union Pacific Railroad, for his kind 
assistance in securing the Siredons at Lake Como in August 
last ; to-his friend Prof. E. D. Cope, of Philadelphia, for vari- 
ous suggestions in regard to the subject here treated of, and 
likewise to his friend, Prof. George F'. Barker, of Yale College, 
for careful observations on the specimens while he was tempo- 
rarily absent from New Haven. 

Yale College, Oct. 10th, 1868, 

EXPLANATION OF THE PLATE. 

Figure 1. Undeveloped larva of Amblystoma mavortium Baird, hitherto known 

as Siredon lichenoides Baird. Animal represented as in motion, with 

external branchize thrown back (} natural size). 

Figure 1a. Dorsal view of same specimen when at rest, with branchis fully er 

pande 
Figure 1b. View from below, showing arrangement of maxillary and palati 

series of larval teeth and inner nostrils of same species (natural size) 

Figure 2. Amblystoma mavortium Baird, (variety A. maculatum Ball), partially 

developed from Siredon lichenoides Baird, with remnants of external - 

branchize, and internal arches, still retained (} natural size). 

Figure 3. Amblystoma mavortium Baird, developed from Siredon 

Baird: metamorphosis apparently completed (4 natural size), 

Figure 3a. Maxillary and palatine series of teeth of Amblystoma mavortium Baird, 

after metamorphosis (natural size). 

Arr. XXXVIIL—Notice of a new and diminutive spects 1 
fossil Horse (Equus parvulus), from the Tertiary of 
braska; by Prof. O. C. Marsu, of Yale College. | 

In a small collection of fossil eda 6p —— obiained 
the writer during the past summer in the 35 ie ieresh, 

i: ye 5 BGwe ne they indicate a new species of fossil horse, page a An 

mi 

of a well, they had been thrown out from a depth wile pee 
eight feet. This locality has since attained considera baer 

riety, from the fact that the remains then found were ‘i arious 
ced to be human by those who first examined them, #2 : 

. ° 0 wud 

already given elsewhere.* ae 

* National Academy of Sciences. Northampton Meeting, Avg: 

. 


