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GALLS AND THEIR ARCHITECTS,
In the language of Naturalists, ¢ zalls ™ are
all such deformations of living and growing
plants, as are produced by one or more inseeis

or other allied animals residing therein, and | upon different species of oak.

For ex- | yery same species of oak which when punctured

deriving their nourishment therefrom.
ample, the eommon ** nut-galls * of eominerce,
to be found in every druggist’s store, and which
are such an indispensable ingredient in all onr
writing-inks, are caused by an exotic species of
Grall-fly (Cynips) atiacking an exotie species of

vak, as our common oak-apples (Fig. 7%) are *

caused by an American Gall-fly, very similar

to that shown in figure 81, but smaller, attack- | g« a partially ripe grape.
In the langnage of |

surgeons and butchers, the word * gall™ hus a | very same plant such very different products '

ing an American oak.
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| can be readily crushed in a child's fingers, some

The American Entomologist,

g0 hard and woody that it requires a sharp knife
to cut into them. Finally in color they are of

| various shades of green, vellow, crimson and
i brown, often prettily speckled and mottled, and

| very concentrated essence of quinine,

in many cases they have as rosy a cheek ns a
peach.

*“ As bitter as gall ™ is a very common ex-
pression, but galls are by no means generally
bitter. The nut-galls, indeed, of commerce are
well-known to be so, and the Oak-plum Gall
(Fig. 80, a), when green, seems to contain the
But the

i great majority of these vegetable excrescences

scarcely differ in flavor from the plant upon
which they grow. This is the case. for example,

| with some tifty different kinds of galls that grow

very different meaning, being applied to the '
fluid otherwise known ns bile which is contained |

in the gall-bladder. But with this use of the
term we have now nothing to do.

Cialls are of varions sizes and colors, and of
almost every conceivable shape. Some rescmble

And vet the

by the Oak-plum Gall-fly (Fig. 81) produces
from the cup of the acorn this intensely bitter
gall, when punctured by a very similar fly be-
longing o the same genus (Cynips g, sculpta,
Bassett) generates from the leat a gall which
looks for all the world like a grape, and which
is as fleshy and juicy and as pleasantly acid
Strange that two such
closcly allied insects should canse upon the

Almost every part of a plant is specially at-
tacked by gall-makers. Some confine thein-
selves to the flower, some fo the woody parts

- such as the twigs and larger branches, rome to
| the roots, and a great number to the leaves.

a large rose, some have the appearance of a |
pine-cone (Fig. 82), some imitate the sprouts
from a eabbage-stalk (Fig. 81), some look like a |
tomato (Fig. 89), some like a potato, some like

an apple (Figs. 78 and Fig. 85 «), sowme like

smaller fruits (Figs. 79, and Fig. 80«), somelike = the size of a pea (the oak-fig gall of Fitch),

the garden flower known as Cockscomb (Fig.
87), amd some like the veritable eomb of a
cock (Fig. 90). Some again are smooth, some
wrinkled, some downy or hairy, a few =o trans-
parent that the living insect can be scen inside
them, but most of them impervious to light.
Some on the other hand are <o fragile that they

Digitized ¢ GOt-SE(ﬁ‘

As ageneral rule, each gall-maker confines it-
gelf to its special part of the infested plant; but
we have noticed several remarkable specimens
where a certain gall-maker which habitually
nttacks the twigz, forming thereon a closely-
compacted seriez of galls, each of them about

** slopped over,” so to speak, when it arrived at
the terminal bud of the twig, so as to cause
several galls to develop next yvear, not from the
twig itself, but from one of the leaves at the
tip of the twiz. And yet, strange to say, these
abnormal gall¢, generated by mistake upon a
part of the plant where they had no husciness (o
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be, namely upon the leaf instead of upon the
twig, differed in no respect from those that
occurred npon theadjoining twig! So definitely
are the form, size, color and texture of these sin-
gular productions determined by the insect that
cause the abnormal growth on the infested plant,
g0 little does it matter from what particular part
of the plant the abnormal growth is developed!
Neither does it make any difference, as a general
rule, if the same species of gall-mukivg insect
operates upon distinct species of plants belong-
ing to the same botanical genus. We have col-
lected, for example, numerous instauces where
the rame Gall-fly ( Cynips) attacks distinet but
allied species of onk, and yet produces palls
that are entirely undistinguishable, no matter
upon what species of oak they occur.*

We are all of us o familiarized with one or
more of the wonderful processes by which ani-
mal and vegetable organisms reproduce them-
selves, that it reems in no wise astonishing that
a sheep, for example, should generate a sheep,
a honey-bee a honey-bee, an oak an oak, and a
cabbage a cabbage. In all such cases, however,
an animal reproduces an animal, or a vegetable
reproduces a vegetable, and the same species,
whether animal or vegetable, reproduces an
almost exact image of itself either In the next or
in some subsequent generation. But in the case
of galls, we have the very astonishing and
otherwise unparalleled fact of two organisms,
the one animal the other vegetable, cooperating
together to generate o third organiam, entirely
different in all its characters from any thing that
either of the two parent organisms is capable
by itself of producing, and just as definite and
invariable in shape, size, texture and color, as
animal and vegetable productions that belong
to the same species usually are, Take, for in-
stance, a thousand * oak-apples" (Fig. T4)
off black oak, and a thousand apples from
an apple-tree. You will find that the former
resemble each other, both externally and iunter-
nally, quite as closely as do the latter. Yet to
produce an apple all that is required is a living
and growing apple-tree of sufficient age; while

*Bee Proc. Enf. Soc. Phila. LI, p. 630, wvote, The gall
resembling the oak-bullet gall [Q.lftnbu.!m, Fltch) which Is
there mentioned ws oecurring on Hurr oak, bus been since
ascertained by us to be produced by a distinct specles of
Gall-By from thet which produces the ouk-hullet gull, The
ﬁlll irsalf has the'same very remarkable interna] struerure,

ot differs externally in being somewhat rougher and io
n=ually having a little nipple at its tip, wheoee we may call
it the uk—nip{:nlf gall (Q. mamma) . Yhe iy, ke that of the
nak-bullet gall, oérurs only in the female sex, but is distin-
guishable ot once from that species by having antennay that
areshorter, stouter, and 13-joivted lostend of l4-jointed. It
is Blso, on the aversage, sbout one-third larger, snd has the tip
of the ventral valve in 8 somewhat obtuse, instead of in &
somewhat scute angle, but in other respects agrecs very
closely. Thirty-eight specimens, all females, came out from
E:II& of the sarne year's growth Oct, 2210 Nov. 7. 1t may

called Cymipt q. mamma, a4 it i3 an undescribed speeies.

Google

to produce an *‘ cak-apple™ there is necessarily
required the joint co-operation of a gall-fly and
an oak, the first an animal, the second a veget-
able organism; and if either the gall-fiy or the
oak were swept ont of existence to-morrow, the
ouk-apple that they nnite to produce would at
the very same time cease to exist in this world.

The insects which are known to be the archi-
tects of galls are by no means an isolated gronp,
but belong to keveral different Families in no
less than five different Orders. They may he
enumerated as follows: The Snout-beetles and
the Long-horned Beetles (Coleoptera), the Saw-
flies and the Gall-flies (Hymenoptera), the
Tinen and Tortrix Fumilies (Lepidoptera), the
Flea-lice ( Psylia), Ilant-lice and Bark-lice- (Ho-
moptera), and the Gall-gnats and certain gronps
belonging to the great Musca Family { Diptera).
In none of these Families is the gall-making
foculty universal, and in not muny of them is it
general, but i3 on the contrary confined to par-
ticular species, the very same genus often con-
taining certain species that make galls and cer-
tain others that do not.* DBesides the above
gall-making Families, all of which are true
Insccts, many of the Mitesa (Acarus family),
which are not true Insects, construct npon vari-
ous trees galls of ne very conspicuous size,
shape or structure. (See AMER. ExTOM., P. 57).

Galls originate in two distinet modes, either
first, by the mother insect depositing one or
more eggs in or on the part of the plant which
she attacks, or second, by a yvoung larva station-
ing itself upon a leaf or other part of a plant,
and irritating ite surface with the organs of its
mouth, until a hollow is gradually formed which
eventnally becomes a more or less tightly closed
sack, inside whieh the larva develops to matur-
ity and propagates its species. In this latter
cuse, Which is peculiar to the Plant-lice, the
Bark-lice and the Mites, young larve born
within the gall frequently stray away through
the partially open mouth of the enclosing sack,
and found mew galls the same season either
upon the same or upon adjoining leaves. This is
the rule with gall-making Bark-lice and Mites.
But in galls made by Plant-lice, the entire brood
of larvee reared within the gall remain therein
till they have most of them reached maturity
and acquired wings. The gall then, by a bean-
tiful provision of nature, gapes open to allow of
their escape, usually at the mouth of the sack
formed by the mother insect, but in certain
cases in some other part of the sack.

It will thus be seen that this second mode of

;.-u, for oxample, the genis Nemafus among the Saw-Aes
and the genus Cecidomyia among the Gall-gnats.,
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the formation of galls is the exception, and that |
the first mode, namely that when the mother
insect deposits one or more eggs on or in the
infested plant, i= the role. In the latter case,
when but a single egg is deposited in one plice,
the larva that develops from that egg forms but
a single cell, inside which it resides, as in Fig.
T8 a. The gall is then technically said to be
“ monothalamons,” i. e. one-celled. But when- |
ever several eggs are deposited in one place, the
larva: developing therefrom inhabit several cells |
encloszed in a common envelope, asin Fig, 85, &, |
The gall is then said to be * polyvthalamous,” |
i. . many-eelled. In the =econd group of galls,
pnamely those made by Plant-lice, Mites, ete., |
the inhabitants of the gall, however numerons
they may be, alwayvs reside promizenously in
the same large cell or hollow,

The number of galls formed by distinet spe-
cies of insects or mites upon various plants in
Awmerica is very great, and a large proportion

science. Of those that occar upon trees and
shrubs, exclusively of herbaccous plants, we are
ourselves aequainted with nearly two hundred
different species, about a third part of which are
undeseribed, In the following paragraphs, we
propose to give a brief accoumt, illustrated by
figures, of some of the more conspicuous ones
ont of the whole nwmnber, made by three dif-
ferent Families of insects, namely the Gall-tlies,
the Gall-gnats, and the Plant-lice.

Galls made by Gall-flies, (Cynips.)

Tue Terve “ Osk Avere,” as it is popularly
termed, (Quercus spoagifica, Osten Sacken,
Fig. 78) ocenrs exclusively upon the Black oak
(Quercns tinctoria). It commences its growih |

|

1

in May, or as soon as the voung leaves put forth, II
[Fig. 78.] -

Colors—Dirab inside; yvellowish-brown outside,
and reaches its fall size in a few weeks, The
central cell (Fig. 78 a) in which the larva re-
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| pearance, though perhaps only

| male among thems: aul weh

#ides becomes eventually hard and woody, but
the space between that cell and the external
skin or rind of the gall is alwavs completely
filledl by soft, deab, spongy matter. By the fore-
part or middle of June both male and female
gall-ilies (Cynips §. spongifica O, 8.) eat their
way out of a certain number—say aboat a fourth
part—of these galls, having developed into the
winged state from the larva in the central cell.
The hole by which the fly makes its exit is
shown at Fig. 78 5. The remaining larve lie
dormant for more than two months, when they
change into the pupa state, and subsequently
about October eat their way out in the form of
Gall-flies (Cynips q. acicwlala, O, 8.) closely
allied to and vet quite distinet from those pro-
duced in June, Out of thousands of these

| autumnal flies examined by us, all were females

with not a single male among them; and we
have experimentally ascertained, by colonizing
a number of these females upon isolated black
onks known to be not previously infested with
oak-apples, that they cause oak-apples to be gen-
erated in the following spring npon such isolated
Black Oaks. From Oak-apples produced in this
manner we have bred two specimens of the
spring form of Gall-fly (g. spoagifica) which
exists in both sexes, and five specimens of the
autnmnal form (q. aciculate) which exists ex-
clusively in the female sex. Finally, treating
these five autumnal gpecimens in the same man-
per, i. e, placing them upon another isolated
Black Oak, we obtained galls in the following
spring which produced two specimens of the
gpring form (spongifica), thus showing that the
antumnal form seoncr or later reverts to the
spring form. Hence, as well as from other con-
siderations, we may infer that the former is not
a distinet species but a mere * dimorphous”
female form of the latter; for otherwise, one
form could not generate the other form. As to

' the supposed impossibility of females generating

without any sexual intercourse with males,

| there are many species of insects where no males

at all are known to exist.?

o That even with those species of insects where males are
entirelv unknown males may occasionally _nmlu- their ap-
! after the expiration of many
vears, we may infer, becanse there is a regular Ermdation
from one extremity of the scale to another, 1st. In most
Insects the sexes are about equal in number. 24. In other
groups, as for example in many Cynips, the l‘--mul:-a are 4 or
5 tlines a3 numerous ss the males, 34, In the ¢ yoipidaus
penis Rhadites the males are generally of extreme rarity .
in the lepidopterous Psyche helir, us we nre assnred
r. Hagen, ont of thousands of speclinens bred within
the lnst ten vears by Prof. Sicbold, all were females; bt in
1RAT the muale was diseovered to oceur, but in very sriall
numbers, hy Prof. Clauss, Oth. Dr., Hartig long ago sl
from the gall thousands of ﬁ]:l!l{;illi"_l ol .I_' R _fuliim ."-7-.:11 1::::[;:1

g il fernaled o nipe diviea, withou =
o o g E\'eﬁnuraulrc-'\ bired abwiut two
ihousand females of Cynips ¢ punclata, Dassett (- _(. gy
agra, Walsh) from the gall without being wble to diseover

on the elosest examination a single male in the number.

Original from
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Tue Bastarp OAK-APPLE (Q. tnanis, Oslen [
Sacken, Fig. 79), matures like the preceding in |
June, but is found exclusively upon the Red

Oak (quercus rubra). 1t differs from the pre-

ceding in never reaching so large u size, in the

central cell not being woody, but consisting of |
a mere shell which can be readily broken with |
the thumb-nail, and in its being only conuected |
with the external rind by slender radiating fila- |
mente, Males and females (Cynips g, inanis, |
0. 8.) absolutely undistinguishable from the |
[Fig. 79.] .

.

<%

Color—Drul,
spring form of the preceding are attainable from
this gall in June; but after repeated trials we
have never succeeded in breeding from it a single
autnmnal female, and we do not believe that
any such form exists in this species, 1ence,
and also in consequence of the very great dis-
similarity of the galls, and their always grow-
ing upon distinet species of oak, we are com-
pelled to consider these two gall-flies as distinet
species, althongh when placed side by side the
forms generated in the spring are exactly like

cach other.

Tue Oak-rrey Gane® (Fig. 80a) is remark-

[Fig =0.)

b -
Color—Muottled with yellow and erimesen.

* First deseribed by the senior Editor under the name of |
Quercns prunus in Proc, Eal. Soc. Phil, 111 p. 639, note, |
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able for being the only American gall that is
known to grow out of the acorn. It occars in-
discriminately upon Black and Red Oak, reach-
ing maturity in Aungust and September. At
that period it is solid but fleshy, and when cut
into is of a pink color inside shading into yellow
towards the middle. Subsequently, as it dries,
it becomes so hard as to be ent with difficulty,

(Fig. 81.]

Cilor—Ilack,

its color inside changing, first to blood-red and
afterwards to brown. The inscet that produces
this gall (Cynips ¢. prunus, new species, Fig.
81), makes its appenrance in April, and i
remarkable for lving two years in the gall
before it eats its way out, remaining in the larva
state for over a vear: indeed some of them re-
main in the larva state for over two vears, and
do not eat their way out until the end of the
third vear.* Figure 80, b, shows this same gall
when cut open, and figure 80, ¢, the central cell
inhabited by the larva,

« These galls were founsl fully matured aod in large pum-
bers in August and September, 184,  In December, 1364,
and in April, May, June and July, 1865, the insect was still
in the larva state, In October, 1863, out of 28 galls that were
eut open, 15 contained the larva, and 13 the perfect gall-Ay .
Of these larve 12 were re-enclosed in their gulls, In April
wnid September, 1884, they were still in the larva state, and it
was not till April 12, 185, that a single-winged fly ate its
wav out of a gall. On cutting into the gall from which it
bl emerged, the eell was fouml half full of excrement,
showing that the larva had ** fed np ** sinee 1865, We annex
ade=eription of the pertect fiy need from this gall,ns the
apecies ls new to sciene:s

CYNIPE @, PRUNUS, W sp. Q@ Black. Head rather enarsely
rugnso-punctate; face pubescent; antenne rather more than
hulf us long as the hody, 13-juinted, joint 13 equal in length
to joints amd 12 pul together.  Thorar opaquely and
coarsely Tugnso-punciate, not so coarsely as in C. g. spongi-
Jica, but very much miore s than in €. g. globulus; dor=al
groove only extending one-thind of the way to the scutel, and
the parallel carinae on vach side of it only one-half way to the
acutel. Scutellar fovew very Inrge and deep, highly polished
and separated only by an acute and lofty carina.  Abdomen
with 1E:hrgeormnml Joint polished, and with some sparze,
rather large, shallow Eu.ncmn-u upon its basal three-fourths;
its terminal one-fourth, except the extreme edge, so densely
eoversd with small conflient punctures ns to appear like
virgin silver. The whole of jeints 3-7 seulptured like
the terminal one-fourth of joint 2. g rufous, the
eavie, trochanters and tarsal tips black. Wings subhyaline,
with & dark brown elowl extending from the

rst (ransverse
veln over the areolet and the radial aren to the tip of the
wing. Veins all brown and distinet, but neither the subeos-
tal, radial, eubital, nor anal veins attaining the exterior
margin. Length @ 0,20—0.30inch. Expansc(.47—0.65 inch.

Deseribed from 11 @ specimens; ,{ unknown. Differs
from all deserilbed X, A, species by the beantifully opagne
panctustion, entirely unsccompanied by any pubescence,
of the tip of the atslomen.
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Galls made by Gall-gnats ( Ceeidomyia).
[Fig. 82.]

Tue Pixg-cox WILLOW-GALL
(Strobiloides, Osten Sacken),
Fig. #2,—Thi= gall grows, often
in the most profuse abundance,
on the tip of the twig of the
Heart-leaved Willow (Salix cor-
o data), single bushes sometimes
bearing over a hundred galls,
but never more than one gall be-
ing found upon one twig. The
gall-gnat that produces it (Fig.
H1) appears in April or early in
Color—Glaucous whote. May, and the gall commences its
growth shortly afterwards, and is full sized by

[Fig. &1.] the middle of Ju-
lv. When yvoung
and immature it
is= spherical and
enveloped in a
dense mass of
foliage, which
gradoally  falls
off towards the
autumn, and by
November the
twig on which
it grows, if small, is already killed for an inch
or two downwards, At this date the larva may

Colors—RBlackish.

ENTOMOLOGIST.

be found embedded in the very heart of the gall, |

and enclosed in a delicate membranons cocoon,
somewhat of the texture of gold-beaters’ skin,
and thrice as Jong as the larva itself. In this
cocoon it reposes without eating anything until
the following spring, when it changes into the
pupa, and shortly afterwards bursts the pupa-
shell and escapes in the perfect or winged state,
The gall itself is manifestly nothing but a de-
formed and enlarged bud; for leaf after leaf may
be peeled away from it any time in the winter,
as you would strip the leaves from a cabbage
one after the other, antil finally the larva that is
quietly reposing in the very heart of the bud
becomes exposed to view. It is remarkable
that, although the leaves of the Heart-leaved
Willow are always sharply toothed on their
edges, those of the gall that grows upon it are
never toothed at all.

There is a species of green Catydid inhabiting
Willows, which is peculiarly addicted to depos-
iting its elongate eylindrical eges, for safe keep-
ing through the winter, under the scales of this
gall, as many as seventy-one of its eggs having
heen counted in a single gall. In the spring
these eggs hateh out, and the young larve leave
the dry galls, and disperse themselves in various
directions for the purpose of obtaining green

oarz=sny (GOOGle
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food. There is also a very minnte Guest Gall-
gnat (Cecidomyia albovittata, Walsh), scarcely
one-third as large as the species (Fig. %3) that
makes the gall, but otherwise very much of the
same appearance, which deposits its eggs in the
same situation. The larve, however, that hatch
out from these eggs, instead of leaving the gall,
as do those of the Catydid just now referred to,
remain in it till they have reached maturity, de-
riving their eniire subsistenee from the sap that
they manage to extract from its leavesz, In two
galls, each containing of course but a single gall-
making larva, we have counted as many as
forty-one of these guest larve full fed and ma-
ture; and what is singular, numerous as the
guests often are, they never seem to interfere in
any degree with the health and prosperity of
their host, by entting off his due supply of sap or
otherwise interfering with his domestic srrange-
ments. With such exuberant profusion has
Nature provided for the multiplication of life
awd happiness, and so carefully has she man-
aged that, whether in the animal or in the vege-
table kingdom, nothing shall go to waste, nothing
be lost, nothing be created in vain!

Thne Cappace-serovt WiLLow-Gary (Salicis
brassicofdes, Walsh). Fig. 84. Unlike the pre-
ceding, this gall is social in its loeation, as many
as u dozen of them some-
times growing from a
single (wig, like the
A sprouts on o cabbage-

“ stalk. It differs from
that speeies also in not
being confined to the ex-
" treme tip ol a twig, but
b more usoally taking its
¢ origin fromn the side of a
twiz or sma'l branch.
Furthermore, it is always
found exclusively upon
the Long-leaved Willow
(Salie longifolia), and
we have several times
noticed bushes of this and
of the Heart-leaved Wil-
low that is inhabited by
the Pine-cone Gall, promiscuounsly intermingled
and each bearing itz peenliar gall alone, and
never that which is appropriate to its neighbor,

Fundamentally, the structure of the Cabbage-
sprout (Gall is the same as that of the Pine-cone
Ciall, but, as will be seen at once from the figure,
it differs from that species in the leaves being
more open and less deformed from their normal
shape, and alco in their retaining their natural
green eolor instead of being covered with glan-

[Fig. =4 ]

Codore=d irven
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cous-white pubescence. The larva resides in
the very heart of the gall, as with the other spe-
cies, but instead of the cocoon being thrice as
long as the bedy of the larva, it is searcely at all
longer, and fits so closely that it is not a very easy
matter to remove it. In these two species, the
larva and pupa of one are absolutely undistin-
guishable from those of the other, and the perfect
flies resemble one another so closely that the
same figure answers equally well for both.
Their transformations also take place in the same
manner and very nearly at the same time; and
the galls attain their full growth in the same
month of July.

Tue Grare-VINE ApPPLE-GALL, (Fitis po-
mum, new species,) Fig. 85 a.—In No. 2, page |
28, and No. 3, page 54, of the AMERICAN ENTO-
MoLoGIST, we referred to a “vegetable phenom-
enon’ said to be found in Virginia, in the form
of an applee-like growth from a grape-vine. The
prevailing opinion in that State seemed to be,
that it was a kind of hybrid fruoit formed by the |
union of a grape Dblossom with an apple |
blossom. Bunt we intimated onr opinion at
the time, that it was no fruit at all, but
simply a gall produced by gome unknown
species of gall gnat., We have since received
specimens of what is nndoubtedly the same
thing, from two ditfferent sources, first from Mer.
B. L. Kingsbury of Alton, Illinois, and second
through the Kindness of My, Staufler, of Penn-
svlvania, from Thos., Meehan, the well known
editor of the Gardeners’ Moafhly, Mr. Stanfler
has alsa favored us with a good colored figure of
one that he eut from the wild Frost Grape ( Filis
cordifolia), August Oth, 1850, which agrees per-
feetly well with the two specimens in our pos-
session.  Henee, after carefully examining these
specimens, we can now annonnece with eertainty
that this *vegetable phenomenon™ is really what
we originally inferred it to be—namely, a gall
made by a gnll goat. Fig, 85 «, will give the reader

(Tig. 83.]

Caolore—(a) green, (b) vellow,

a very good idea of this gall, and Fig. 83, b, of |
its internal structure, showing the larve that in- |
habit its numerons cells, a single larva in a sin-
gle cell. All the galls that we have hitherto

Digitized by GOL 'SIC

been treating of, have been what are technically
termed “monathalamouns™ or ““one-celled” galls,
inhabited by a single gall-making larva. Bat
this, as will be seen at once, is a “polvthala-
mous” or many-celled gall, inhabited by a great
number of gall-making larvee,

Acr the fly that generates this gall will, in all
probability, not make its appearance until next
spring or summer, and as we have consequently
had, as yet, no opportunity to breed il: it may
be very reasonably asked, how we know for cer-
tain that it will turn out to be some kind of Gall-
guat (Ceeidomyia)? We answer that the larve of
all Gall-gnats are distinguishable at once from
other larvee by a peculiar process known as
the “*breast-bone,” and located on thelower sur-
face of the first joint of the breast. (See Fig. 86,
¢.) Usually this “breast-bone” is of so dark a
color that it can be readily seen, even in a very
small larva, and its use apparently is to abrade
the surface upon which the larva lives and there-
by cause an abnormal flow of sap, which forms
the food of the little insect that is thus working
foritsliving. InFigure 86, e, the head of the lar-
va is shown protruded ; but all this group of larve
have the power of retracting the head within the
body, so as to bring the “breast-bone” well into
play. In shape, this organ differs greatly, being
sometimes what we have called “clove-shaped,”
as in Fig. 86, ¢, sometimes Y-shaped, as with
the larvae of the two Willow-galls fizured above,
and sometimes of other allied shapes,  Buat in
every case there are several sharp prongsin front
of it, adapted for wounding and piereing. As
a general rule, allied gall-gnats inhabiting the
same genus of plants have larve with “breast-
bones” of the same, or a very similar shape.
For example, that of the larva to be next des-
cribed is absolntely nndistingnishable from that
of our larva; and so is that of the larva of the
Pine-cone gall from that of the lnrva of the Cab-
bage-spront gall.*

Tur. Grare-visg FiLpext-carn ( Fitia cory-
loides, new species).—We have met with one or

*For the satisfaction of the seientifle reader, we annex des.

| eriptioms of the alwwe gall and of its lurva, drawo up Frovm
| the Altan speecimen.

Gatl ViTis Postes —A smooth, globular, fleshy, grass-
green gall, & @ ineh in dismeter, attached by a rough base of
alent L0 ineh in dismeter, like the base of 8 hazeloat, to
the cane of the grape-vine,  Its external sarface with about
eizht or nine longitudinal strize, divisding it into eight or nine
segments, ke these of & watermelon.  Internally fAeshy aned
ol the consistence of the holl of o walout for one-cighth of ir=
dinmeter: then s =erie= of elongated eclls, divided each into
two eells by & pegular serfes ol transverse partitions, the lnwer
ticr about 0.2 inch, the upper tier about 0.3 inch long.  From
eenter of one coll to that of the !lil_i"illhlf eell is nearty @,1
fuch, aml there are seven or cight eclls side by =ide,

Larva, —Dright vellow, of the normal shape, Breast-hone
ehestnut-brown, elove-shaped, the stem of the clove about
24 tines as long as one ol the anterior prongs; tip of the anal
Joint ventrally with two transversely arranged slender brown

| spines, directed npwards and backwards, sbove which on

the dorsal tip is a tuberele, Probably jumps by taking its tall
In its mouth, and if =0 belongs to the subgenns Diplosis.
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two small specimens of this gall growing upon
the cane of the wild Frost Grape in [linois; and
we were presented with two very large speci-
mens by Mr. Mills of Rock Islund, Tll., which
had grown upon a Frost Grape planted in his
dooryvard, from one of which the annexed draw-
ing is copied (Fig. 86). The whole mass of
gulls springs from a common centre at the point
[Fig. #6.]

Color—Green.

where a bud would normally be, and is evi-
dently a mere deformation of a bud. Owveasion-
ally an undetormed leaf with its peduncle still
entire puts forth from the common eentre, some-
times bearing a couple of galls at the junction
of the peduncle with the leaf. Each gall iz one-
celled, the cell being about a gquarter of an inch
long and one-fourth as wide us long, and con-
taining a single larva. (See Fig. 86, 6). The
larva closely resembles that of the Grape-vine
Apple-gall, and is therefuore no doubt that of
some Gall-gnat. - Large sized specimens of this
gall bear a general resemblance to a bunch of
filbert or hazel nuts, as they grow on the bush:
hence the name that we have given it. Fuller
details will be found in the fost-note.*

'G,\LL .\'rng CoryLotpEs, N_8p. On the cape of Vitis
cordifolia —A roundish mass, 13 to 24 inches in dismeter,
of fram 10 (o 50 opaque, woolv-pubescent, fusiform, or

somet imes ﬂlt!i;hannlﬂn |'f|.'|'lu1 esch from 0 30 100,75 |
nging I

inch long, the whole sp ym the podnt where normal-
Iy & bud would be located . Generally it i= only the terminal
t of each gall that is pubescent, the basal § hieing smooth
The interior of each gall is fleshy, juicy snd subaeid, with o
single longitudinslly central cell 025 inch long and 0.08 inch
in diameter.

Lamy a.—Orange-vellow, with the disk of the dorsum

aler. Hﬂﬂt-mne 48 in the preceding.  Length 0.11-

.14 Inch.
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Galls made by Plant-lice (Aphidir).

The galls hitherto referred to have been those
w hich are formed by the mother insect depositing
oue or more eggs in or on the tissues of the plant
which she infests. Those to be now treated of
belong to the second or execeptional group,
which are formed by a voung larva stationing
itself externally upon some particular part of the
infested plant, usually the leaf, and cansing that
part to bulge out into a sack, which finnally closes
at its mouth and shuts up the larva in a kind of
prison of its own making. We see the abortive
beginnings of this process in the case of many
species of Plant-lice and of Mites; for example
the common Currant Plant-louse (Aphis ribis),
and sundry Mites that attack the leaves of oaks,
For here, although the leaf bulges out into a ca-
pacious hollow inhabited by the leaf-feeders, vet
the hollow never, under any circumsiances,
closes at its mouth into a true sack-like gall.

[Fig. #7.)

{olor—areen

Tae Vacanoxp Garnn (Populi vagabunda,
Walsh), Fig. 87.—This gall occurs in particular
vears in prodigious abundance on the tips of the
twigs of certain Cottonwoods, but in other
vears there is not one to be found in the same
district, The old blackened galls, however,
hang on to the twigs for several seasons, giving
the tree a singular appearance when the leaves
are off in the winter time, The flv was discov-
ered and deseribed before it was known to in-
habit any gall, and received its name from the
habit that it has of wandering to very great dis-
tances in its native forests.* It may be ealled
the Vagabond Plant-louse (Pemphigus vaga-
bundus, Walsh), and is represented in Fig. 88,

* Spp Proc. Ent. Soe,, Phil_, I, p. 3%, where the fly is de-
eeribed, snd 11, p. 453, where the gall is described, As to
the generic determination of this Plant-louse, see [bid VI.,
p. &0, note




Color—Black.

It makes its appearance in the winged state in
September, and early in the following sum-
mer the green and shining hollow gall, with its
skin as thin as that of a eapsicnm, may be dis-
covered almost full grown upon cottonwoods,
and occasionally upon balsam poplars. At this
period there is always found a single wingless
Plant-louse inside it, which has by her sole ex-
ertions eansed the growth of the gall, and which
will subsequently give birth inside it to s very
large and flowrishing family of young I’lant-
lice, all of which will eventually acquire wings
and leave the gall in the ensuing September.

Tue Susmac-GaLL ([Rhois, Fitch), Fig. 80.—
This tomato-like gall occurs on the leaves both of |
the Smooth Sumae ( Rhus glabra) and the Stag- |

horn Sumae ( Rhus typhing), and inthe States

hoth of Ilinois and New York. Like the preced- |
ing, its shell or skin is gquite thin, and the
winged flies are found inside it in prodigious |

[Fig. #0.]

Color—Ureenizh yvellow, with & rosy cheek,

numbers in September. Early in the spring, as
we have been informed by Dr. Wm. Manlius
Smith, of Manlins, N. Y., each gall contains but
a single wingless mother-louse in company
with numerous larvee, The winged fly has the
veins of its wings arranged in the same pattern

as those of the preceding species (Fig. 88), but

differs in having four-jointed instead of six-
jointed antennge, Tt s also a very much smaller
insect.

It iz remarkable that there are two Chinese,
one Japanese, and one Indian gall, growing

upon different species of exotic Sumacs, and ap- |
parently analogous in their structure to our |

American Sumac-gall. They are described as
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[Fig. 88.]

being, some of them like a radish-pod, some
like an ox-horn and over two inches long, and
some branched like a stag’s horn. One of these
Chinese Sumac-galls, which is nol uncommonly
to be met with in drug stores, is shaped much
like ours, but has a much tougher and thicker
rind. On breaking a specimen open, we found
it to be filled with infinite numbers of plant lice,
having wings exnctly like those of our insect,
being of the very same size, and apparently be-
longing to the very same genus. Thus we =ee,
that even on the opposite sides of the globe,
analogous galls are made on analogous plants by
analogous inscets,*

Tue Cockscosp ELs-GaLL ( nicela, Fitch),
Fig. M. —This species has a much thicker and
more fleshy rind than the two preceding.
Young White Elms often have their leaves so
densely covered by these galls that you can
scarcely see the leaf for the galls.  Afier trees

[Fig. 90.]

Uolor—Gireen, often with a med eheck

get to be about tweniy-five feet high the gall-
making insect ceases to trouble them; and the
vounger the trees the more apt they arve to be
infested. The Plant-louse that produces these
galls is exceedingly minute, and differs in the
veining of its wings from figure 70, ¢, (p. 82),in
the hind wing having but a single branch vein,
the front wings corresponding in every respect.
It iz, however, remarkable for holding its wings,
when in repose, horizontally on its back, instead
of carrying them steeply roofed, as is the ecase
with almost all the other geuera of Plant-lice.
Early in the spring but a single wingless mother-
louse is to be found in a single gall; but in a
short time she gives birth to hundreds of very
minute and wingless voung larvie. By the
emd of June or the beginning of July, the
gall becomes full of winged plant lice, when the
elit on the under side of the leaf, through which
the mother plant-louse built up the gall early in

* For further detnils on this subject see Proe Eaf, Soc.,
Phil., V1, pp. 2812, notes,
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the spring, gapes open and allows the inseets to |

escape into the open air. ' When White Elmsare
planted as shade trees in large numbers in the
neighborhood of honses, and becomne badly in-
fested by these gallz, the winged flies that are
generated in such myriads in the middle of smn-
mer often become n very <erious nuizanee, Tlenece
it is worth while for us to learn, that when such
trees become lnrge they will cease to be atinck-
cd in such manner.*

There may probably be seane of our readers who
may be desironz of breeding the gall-making in-
gects from the galls figured wbove, or from such
other gallsas they may have themszelves diseover-
ed upon other plant=. We woulid cantion all such
persons not to be deceived by a very common
phenomenon,  Besides the true gall-inaker, they
will obtain from almost every gall, one or two,
and sometimes one or two dozen perfectly dis-
tinet inzectz.  These will belong (o (wo differ-
ent groups, and it will =ometimes reguire <ome
considerable kuowledge of entomology to dis-
tinguish them from the veritable authors of the
aall that is being experimented npon.  The
aroups abyve referred to may e eatalogued as
follows:

i

i

Ist. Guest-inseets, sometimes very elosely al-

livd to the gall-maker, somcetimes n< different as
it is possible to coneeive.  We have nlready,
under the head of the Pine-cone Willow-gall,
referred to a small Guest Gall-gnat which dwells
under the leaves of the Gall, without interfering
in any way with the health or prosperity of the

much larger Gall-gnat, that makes the gall and

lives in the very centre of it.  So again inthe
case of the Oak-npple of the Black OUak (Fig. 78).

There iso minute Gall-tly ( Syaeryos levivealvis, |
Osten Backen) which is oceasionally found in |

considerable numbers in little cells loented im-
mediately under the external rind of this Ouak-
apple, where it lives in the larva state upon the
substance of the #all, withont tronbling, in any
’ "I:I;e !-hd-l Elm, or Slippery Elm, as we have a=seertained by

close amd long=contivned  odservation,
corksemnh-like gall-.

ever Dears these
Bur theve i< oevn=jonally Gomed upon

the upspeer fieee of it~ leaves in sl mombers, a0 =olitoes gall
with quite a thin vinnl, about an ineh loog, shapedd muaeh

like ames of tho=e dlepicted in tgwne A5 aml hitherto aw-
deseribed.  Ir s m:IJ

ter the sunwe genus (Pemphigus) ns Fig. = ln Euvepe s
well known elm-gall (Dl b= meede by another genas of
Flant=1ice {Ryrl‘ﬂl'f'_i”dﬂ1 Ilulir]_u_r = Teteaaevea, Hartig) . So
thst om the sarme genns of trees, the Elm, we have thiee ilis-
timet galls nowde by thires di=tinet genern of plant=Tive: the
meoee grenerid mle being thar the =i wenus of gall-mimkers
attucks the swpw genns of plants he nline dle=rribnsl
allom the Bed Ehn, whieh weomay eall the spinedlee=laguasd
El=gudl (i feeaes), was Hrs=t bronght foosnne pstiee by
e W M, o=peithod MY g bt we Jeive sined Tl severnl
spwecimens= in =anth Hlisei= e winssed inseet (e pligoes
whad=fusns, moo=p ) whieh only spersures 007 inel g the Tss
of the wing=, aml is of o unitrm do=ky coler, oeenrned ol
TIth,  dmak ol 25 specimmens, two hove DoHn winmes, aneld ome o
sitghe wingg veie | prve el ke tpese of Evivvoma (Fig 70,
oo p =0 —th= alding wogenetien] esemnpditieation of how
oot et o Plant-liee oy gemwbnally i the eoiese ol joedes
thunite apies vy indo sitvol e r
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wise, the mnuch larger tenant of the central cell
that is the rveal gall-maker. From these little
cells it escapes early in the snmmer through
zmall pin-holes, ench of which opens into one of
the external cell=; whezeas the large hole (Fig.
T, &), throngh which the gall-maker escapes,
may be always traced to the central cell, In
both the nbove two eases the Guest-fly does not
muolest the Gall-maker; and this is the move gon-
cral rule. DBuat in certain other cases the larva
of the Guest-fly, instead of living in a hous-e of
his own. makes his way to the house of the rall-
making larva, amd after having de<troyed him.
takes possession of his tenement,  Forexample.
there is a large undescribed Guest Gall-gnat*
which, ns we have elearly aseertained, treats the
author of the Oak-plum gall (Fig. 80, «), in this
seurvy manner; and an allied species (Sgaes-
goes oneratus) operates in the same way upon the
Gall-making larva of the Oak-hullet gall (¢).
globulus, Fiteh). Stilly, even in such extreme
cases as these, the Guest-fly does nol cea<e to he
u vegetable-feeder and o true Guest: for it s
ouly incidentally, and for the =ake ol monopoli-
zing the sapply of vegetable food, that he des-
trovs the gall-maker.  Whereas, parasitic larvie
feed exclusively upon the bodies of their victims,
and make no nse whatever of vegetable foud.
2ndd. Parnsitic insects,  These are usually
quite distinet from the insccts they infest, and
are much move numerou=, both in the number
of distinet species and in the number of individ-
uals belonging to each species, than the Guest-
insects. There are certain ~pecies that pecaliarly
attack the Guest inseets, and eertain others that
confine themselves to the Gall-makers, and it is
often ditficult to decide to which of thetwo groups
they should be properly veferred,  Parasites be-
long to a great vaviety of different Families ; but
those that infest galls made by Gall-tlies (€yadps)
and Gall-gnats (Creddomyio) mos=t of them ap-
pertain to the great Chaleds family.  For in-
stance, there are three very distinet Cheleis-flies,
the larvee of which prey indifferently upon the
gall-making larve of the two kinds of Oak-ap-
ples figured above (Figz. 78 and 79). and may
often be found in the central cell of the gall.
The first of these lives inside the body ofits vie-
tim, a& is the more usual practice with parasites,
and produces a black and vellow fly (Leenlunie)
with o large black patzh on its glassy wings.
The second attaches iteelf externally to the hody
of its vietim, and produces a beantiful bright
metallie green fly (Callinome) with uniformly

SLarger wewl ke
tingui=tabde at
warll = .:.* Truimg 1)

iz Nyaecgies gecsatas Fitel, gl oli=-
Tonm that speeeies by e anbenee
il insteemad o0 BE-joripteol
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g]asm wings, and the l‘uma]e mth a tail-like |

ovipositor almost as long as her body. The
third is much smaller than the other two, and in-
stead of a single parasite attacking a single vie-
tim, asis the rule with thoze two, eight or ten
of them may often be found inside the almost
empty skin of the poor gull-making latva. This
last parasitic larva produces a small uniformly
black fly with uniformly glassy wings (Pleroma-
Jus) ; and what is remarkable, they lic in alittle
bunch in the larva state inside the central cell of
the gall all through the winter, and do not
emerge in the winged form until the following
spring; whereas, the other two speeies make
their appearance in the winged state the very
same summer that the gall is generated.  DBe-
sides the above three Chaleis-flies, which veenr
in large numbers, we have also bred from the
Oak-apple of the Black Oak, » single small fek-
newmon-fly (Bracon), which is probably para-
sitic on the larva of a small moth ((Yelechiv yal-
legenitella, Clemens) oceasionally found as a
(Guest in that as well asin two other galls.

As to the other galls figured above, we have
only space to say that the Plant-lice of the Elm-
wall  are extensively preved upon by a
small six-legged larva, with while cottony fila-
ments growing out of his back, which produces
# brown Lady-bird with a red tail (Seymnus
hemorrhous, Lec.); and that the Plan#lice of
the Sumae gall are, in the State of New
York, infested by the larva of a Sviephus fly,
somewhat ximilar to that figured on page 83, of
which we have sueceeded in breeding two indi-
viduals to the perfect fly state. For specimens
of these larve we have been indebted to Dr, W,
M. Smith, of New York; and according to Dr.
Le Baron, the fly belongs to the same genus
(Pipiza) as that jnst now referred to, and is
also like that insect, a new and hitherto ande-
scribed =pecies.

el ————— -

THE BOGUS COLORADO POTATO-BUG.
{ Doryphora juncta, Germar.)

——

In a recent article we expressed our opinion
that this insect could not live upon the potato
vine, although it feeds naturally upon the close-
ly allied horse-nettle. Mr. W. Julich, of New
York, writes us word that at Newport News,
in the neighborhood of Fortress Monroe, Va.,
he hns seen thousands of this insect upon the
horse-nettle, but never scen a single larva upon
certain potato vines which grew in the imme-
diate neighborhood, though he had occasionally
observed the perfect bectle sitting upon. hut
not feeding on, these potato vines,

Google
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We often see it stated In the papers that there s o
species of insect called Aphdie, that produces u honey-
like substance, which is fed upon by ants.

Also, that another family of these Apkides are domes-
ticated by the ants, and live with them in the ground.

IT there is any truth in these stories will you please
inform me throigh your paper, and also whether this
honey-like substanee is 1I|~;+ exerement, or some peci-
liar provision of nature. Al whether the dphides arc
common among il specics of ants,  W. BATUHELOR.

Waverly, Pa.

The Plant-lice belonging (v certain gen-
era, almost invariably secrete a fluid resemb-
ling honey in sweetness, It izsucs in limpid
drops not only from the end of the abdomen,
but from two *“ honey tubes ™ which are placed.
one on enach side, just above it, The beaks of
these Plant-lice are continually cmploved to
pump up the juices of the plants which they
attack, and these jnices, after passing through
their svstems, are exuded as deseribed above,
and bear therefore some relation to excrement,
being in fact little elze but the feces of the lice.
Ants are very fond of this sweet lignid, and
way always be found amongst those aphides
which seerele it, though the latter are not neces-
sarily ** common among all species of ants.”
For cxample, it has been shown by Dr. Fiteh
that no ants ever haunt the Grain Plant-louse
(Aphis areewe, Fabr.), which in certnin yveurs
and certain districts does =0 mnech damage to
our crops of small grain. But although this
species of DPlant-louse has full-sized honey-
tubes, it does not appear that it ever exudes
any honeyv-dew; which fully accounts for the
ants not vieiting them. As to those species of
Plant-lice that, as vou correctly phrase it, * are
domesticated by the ants and live with them in
the ground,” they moktly belong to a genus
(Pemphigus) which vou will find figured on
puge 82 (Fig. 71), and which, unlike the genus
Aphis, has no honey-tubes at all. Why, then,
you will ask, thould the ants domesticate them,
seeing that these Plant-lice secrete no honey-
dew? They do it for the sake of the sugary
matter which is exuded from the bodies of these
Plant-lice in the form of a whitish cottony sub-
stance; and we have ascertained that they oflen
bring these sugar-producing lice home to their
nests from the roots of certain plants, and keep
the sugar-producers there till after a few hours
a sufficient crop of the coveted dainty has been
claborated and harvested. After which they
carry the Plant-lice back to the roots whence the
due supply of sapis derived, just as a dairyman,
after milking his cows, drives them back to
pasture to elaborate a fresh supply of milk from
the herhage that they find there.—Eps.]



