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TYPES OF INSECT GALLS.

The attsntive ohserver of vsystative srowths

must often have noticed on the trunks and branches of

‘trees, on the stems of wesds and flowers, on leavss and
I
'their petioles, on roots, and even on the mors lowly

!

t

forus of plant life, such as our mosses and algae,
‘certain curious detormities which he rightly suspscts
Eas baing anomalous. (1)

; Inese ne finds to vary in size, from the sinple
nyvertrophy of a singls cell, e.g., Pilobolus kleinii
gwith Pleotrachselus (2), which is a type of iycocecidia
%or Tungus Gall, to the production of malformations
imeasurable in feet (3), where whole tissues nave hscome
iyvsrtrophied and modified to such an extent, in both
!form and function, as to b2 at first auite unrecogniz-

able.
| As to color, the obssrver remarks that they

‘may follow tne natural seasonal changes of thsir nost,

jor imiediately assume a grotesque Lypertroohisd and

hlackened condition, as to shape, that thsey are varyving
iand fantastic, sometiuss taking on the form of a pea,

ga chierry or otner familiar natural object; and following
fthe more sinzular shapes sug.ssting a pine cone, a

‘toy trumpst or a cocks-coumb.
(1) "By an anomaly we mean any extraordinary modifi-
cation in the formation or tine development of orsyans,
;1rraspectﬁva of any influence uvon health", lMoquin-
Ta?%on 1841. Rleumsnts de teratolozie vsegstale. Paris,

'-Oo . . o

-}2 Tubsuf % Swith,1897. "Uiseases of Plants",p.25,par.2
| "By a monstrosity or wmalformation I orasume 18 hsant
'g0uz considsrable dsviation of structure,gensrally
injurious,or not ussful to the spscies". Darwin Orig.of

lSpecies, ch.II, par.I.



EARLY WRITERS.

The insect origin of ‘a vast number of galls
‘lappears to have heen entirely unsuspeotéd until
comparatively recent times. Piiny, in his Natural
‘History (Vol.XVI,9,10, XIX,5) remarks, that a kind of
gnat is produced in certain excrescences on oak lsaves,
but he concluded that they arose spontansously.

The first refersnce to galls in the ®nglish
literature is found in "Trevisa", (Barth.De P.R.XVII)
where, in fefaranoe to Mandregora the following appears

"Apples groweth on the leus, as galles groweth on
oaken leues" (Connold, 1908). To Halphigi, however,
|belongs ths distinction of being the firat syétematic
writer on this subject, and his valuable tresatise
"De@allis" (Discorides I.146, Paris 1549), with his
later works appearing in the Anat.Plantarum (part 2,
De Gallis, pp.22-50, London, 1679), are recognised
to-day as~aut£ority, containing as they do careful
and accurate description of thes malforinations found
by‘the writer at thisrearly aate in Italy and Southern
Europe.

Although ialphigi realized that insects,
which he observed to emargé from galls, were intimately
associated wifh their de¥elopment he ssems to have been
unable to account satisfactorily for the initial

stimulus to hqpertrophy, nor did hs associate oval and




larval activities with tinsir dsvelopument, for he
coricluded that galls wers thse direct result of the
piercing of tesnder plant tissues by insects; a theory
which is now discredited#.

In 1711 the first records of tihns investiszations
of Dr. Derham (Physico-Thsology,III. c.6.) wsre
published. They contain a careful comparative study
of the galls of England and thoss dasoribe&?Malphigi
in Italy, together with observations. that wnereas
many spacies of galls are common to hotn countries the
more southsrn climate of Italy is vastly more prolific.
| J. C. Pabricus and Linnasus(1775, Systema
E?ntomologie, Tleusburg), also collected, incubated and
described many types of galls, the majority of which
they placed in the Gsnus Cynips. Their wor: howsver,
occasioned soiie confusion to succsediiiy investigators,
owing to their including under this nauwe Cynips not only
the true Gall insscts, but also the nuwsrous Gall
inquilines and parasites which are now recognized as
belonging to greatly varying, orders and families of
insects and mites. The work of Malphigi appsars
to hmve besen unknown to Linneaus ahd Fabricus.

At a somew:iat latsr date, we havse the names
of A. G. Olivier, 1811, St. Hilaire and P. A. Latreille
figuring prominently in the investigation of the mal-

formation of continental Furope. HRaci of these men
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seem to have appreciated the ohjsctions to foliowing

the nomenclature of Linneaus and Fabricus, for we find
them limiting tne names Cynips to certain Chalcibibae
and employing-the generic name of Dipololepis for the
original Gall wmakers. iost of the latter were collascted
from species of Quercus, Whichjeven in this northern
climate}harbours-a very large number c¢f galls.

Mocdern writers, following thre precsdent
sstablished by Theodor von Hartig, 1842, (Usber die
Familien der Gallwespen, 1840 - U43), have limited the
application uv¥ the nanme Cynips to the Gall .iaksrs alone
and placsd thie ingquilines and parasites in their
respective families, althougn the malas ¢t many species
still refain the old nomenclature. This task of
Hartig's, in endeavourin., to rsvise tnhs noiisnclaturs
of this fawily (the Cynipidae),was indesd an arduous one
but was made the less diTficult br the valuable
contribution of Rsaumer, 1738 . (liemoirs pour ssrvier
a 1'Histoire des Insectec), and those of ialphizi
ana Derhan already referrsd to.

Other continental writsrs of note were
Ratzeburg of Vienna, 1844, and a little later G.Mayer
also of Vienna. Both these men added sxtensively to
the alreédy large list of describsd galls.
Particularly is tnis true of Ratzeburg who, in the

capacity of State FWorester, was enabled to observe ami
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record many phenomena relating to tiis true life
‘rslations of Gall ma.esrs and inquilines hitharto
unsuspected.

In 185% Lacaze-Duthier, an eminent Frsnch
Zooloyzist, presented in an admitable sarics of mone-
graphs, a resumé of the investigations of comtinental
writers (Récherchss pour servigr a l'Histoire des
Galles), while in “ngland, J. 0. Westwood, 13h5,

m, A. Pitch, 1874, Halliday and Peter Camercn, 13585,
added much to our knowlzdge of galls and Gall insects,
particularly those of the Rritisli oaks. Professor
estwood, 1869 (Gardenefs Chronicle) iy addition to his
invsstigation of call galls, described for the first time
a Gall upon the black currant which he Tound to be
caused by "a psculiar speciss of Acarus". This,

so far as I have heen able to find, is the first
reference in "nglish hooks to the now famous "black
currant Bud Galli which to-day required ths combined
sfforts of British horticulturists to control, and
which we nov recognize as due to ths attacks of
Friophyes ribes, Nalepa*.

M. . Beysrinck ("Beobachtungen uber die
ersten Fntwicklungsphasen einiger Cynipidengallen"
Natuurk. Verh. der Kon.Akad.Deel XXII 1-198) in Holland
has from'his wide botanical kncwledge made wmany

—— ——— — — — T— — — — N T2t o — G i —— —— T T —— — — f—— T - ——— ————— ——— ———- ——— —t—— o—— —— — o ————

‘*Cla331flcat10n and rev1310n of the nomsenclature
of the famil urloph§1da has bheen recently defined by
Br. Alfred Nalepa, 1898,Visnna -Das Tierreich,L.li-g.
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Valuanhls suzsestions as tu the intsr-relationship

%of plant and insect in hringing about these =nomalcus
%growths.

| In Amsrica ths student of plant nalforuations
-seeis to nave bs3n quite as ensvgstic as his Turupean
confréres, and tas naass of C. K. von Ostsn-Sacksn,
H.P.Bassett, B.D.Walsh#,0.V.Riley, T.W.Hains and A.T.
Bruce are intimately associated with the discovery and
detailed description of many distinctly American species
of Gall insects.

The work of Bassett (Can. Entom. v.V.,p.9I-9L
I&7%) on seasonal dimorphism is the result of particula
ly keen observation and study. During this same year,
Bassett's work was corroborated by Prof.Riley who
presented definite proof of the existence of an alter-
'nation of generations between Cynips operator and
Cynips operatola.

Among other Canadian and American investigators
of note may be mentioned:- W.H.Ashmead, J.M.Aldrich,
Nathan Banks, Wm. Bsutenmuller, W,B.Barrows, F.T.
Biolleti, W.A.Cameron, G.H.Chadwick, T.D.Cockerell,
J.H.Comstock, M.T.Cook, E.Porter Felt, Harrison Garman ,
C.P.Gillette, H.A.Hagen, T.D. Jarvis, etc.,

The greatest of modern works, however dealing
with the various aspects of the question is undoubtedly

Dr. Hermann Adler's "Alternation of Generations",

translated from the German, with many valuable



suggestions relative to British species, by
Dr. Charles R. Stratton, 1894,

# Dimorphism in Cynips, Proc.Ent.Soc.Phil. II., UU3,
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HYPWRTRODHY The result of a snock to ths plant's tonic
equilibrium.

o all these extraordinary modifications in the
formation and development of plant organs mentioned
the term "gall" may bs applied, they are striking
examplas of the vary zreat reactionary possihilities
of the healthy plant to any abnormal or unusual
|
‘condition. Any factor that threatsns to nodify or
destréy the conditions which have hrought ahout a plant
equilibrium or "tone" tends to induce an hypertrophied

condition resulting in a malformation or monstrosity.

Now these sxciting factors may owe their stimulative
character to various causes such as, for example, the
occurrence (ahove or below the optimum for growth)

of unusual conditions of

(1) Illumination, thereby destroying the
| phototone of ths plant, |
(2) Tempsrature, mcoifying the thermoctonic
eguilibhriunm, or
(3) Water, causing some unbalance to the
hydrotonic conditions of tonic tension of the cells.
Or azain, the factors may owe their stiwulative
cnaracter to a combination of these conditions, brought

about throuzn the mechanical and chemical influsnces

of parasitic plants, fungi, mites or insscts.



The Appraciative Irritability of FPlants.

| This ability to resceive and respond to
external and intsrnal stimulative influsnces is
desi-nated [RRITABILITY, and it is this appreciative
sensitiveness of ths plant to any wmodification of its
tonic conditions that enables it to perform and maintain
thne many vital functions sssential to hesalth and zrowth.

A shnéle instance of how this irritability
induces nypertrophy is ssen in the courss of procsdure
adopted by a nealthy tree in rsacting azainst the
mecnanical stimulativs influsnce of a knife wound.

hen, for sxaumple, a bhranch is rsesmoved from a
healthy xrowing tres, the souilibrium of the part is

destroyed and its irritability sreatly aususnted.

fnis is shown -
| First, in ths rapid turgescence and hypertrophy
of the meristematic Pnsllogen, fascicular cauwbiom and
adjacent parenchymatous tissuess sxposed by the rsuoval
of so intimats a part of tns plant's body;

Second, in ths rapid subdivision of the cells
of thess tissues, and frequsntly, it would seem, by a
resumption of the weristematic condition by adjacent
woody cells.
The result is ties fawmiliar cortaceous ring, which,

however, from a morpnoloszical point of view may be

jconsidered as an "extraordinary structure", rasulting,
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from the abnormal functioning of the part, and dsvsloped
'by the plant in its endeavour to re-sstablish thns
normal tonic ccnditions.

In tris sxample tre extreme intimacy which
ex1sts bstwsen tns structure of an organ and ths
functions it performs is clearly shown. :orsover,
it snould mmdneutly aid our imagination in the analysis
of tis very intricate and ahstruse relationships wnich
arise through ths action and ¢ountaraotion of plant and
parasite.

derbsrt Spencer, (1) in discussing this relation
ship of structure and function says:- "Tverywasrs
structure 1in a greétmeasure detérminas functions, and
averywihsre functions ars incessantly wodifying
structures. In nasture the two are inseparanle
co-opserators, and scisincs can Zive no true intsrpre-
tation ¢f nature without kesping their co-opsration
constantly in view. An account ofvdrganio svolution
in its more special aspects must be essentially an
account of the intsractions of structures and functions™

In the exauple of pruning whlcn has neen cited,

ithe stimulus of primary importance, resultine in the
|
ravid subdivision and modification of the structure,

|
is undoubtedly that of reduced tsnsion on the part,

consaquent upon the deprivation of its normal proteotive

_—.—_.—._—-—_—_——————_—._—_‘_——--—-_.——...—_—___..._—-._-____.__

(1) Herbert Spencer. Principles of Blology,Vol.II,p.M.



ars snoved outwards nsfore the rapidly sundividing
nsristems - phellogen and faseicular caumbium,~as a
result oF ths efforts of thisse to repair the nsstoine

land stereome tissues. In this way tns potentialities

of the part are exhibited and scon result in the
re-establisnment of ihe normal vrocesses. Similiarly

in the development of ralls, whatsver the stimulii

may be it is only the potsntialities of the part to
‘thess influences tiat are svidenced in the rasultant
'malformation, and tnese ars always arranged advantagsous-

ly to the developing gall inssct.

| This may be attributed tc tns vrocsssss of
Hatural Selection, for it is only thnese insects, wmites
or parasitic plants wanich, through thsir anargetic |
feedings, secrstions and excrsetions, nave axcited the
host plant to prepare tness abnormal tissus combinations
or galls, that have bhsen ahle to survive ; thoss less
fortunate having been long ago sxterminated Hy the
Birds, rodents and other natural ensmies.

Similarly also is tais force of latural
Selection shiown in the waturing ot tns s.ys of the gall
'insect,lin the instinctive depositioﬁ?a nuibar pro-
portionate to ths space occupied by mature galls, and
in the food requiraeisnts.
| Tha fact that the under surface of the lsaf

lamina is the more frequéntly attacked is explained

'
|
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by the conduplicate vernation of this organ in the bud
and by tne somewhat more delicate texture of the lower

epidermis and spongy mesophyll.



THE ZXTENT 10 WHICH MECHANICAL STIMULII ART THOUGHT TO
INFLUENCE GALL FORMATION.

By early writers such as Malphigi and his
contemporaries this mechanical form of stimulus to
hypsrtrophy was considered to be fundamental and primary
to all zalls. Modern investigators, on the othsr hand,
are satisfied that mechanical irritation alons has com-
paratively no stimulative effect except wheh brought
to bear on some exceedingly sensitive and rapidly
developing part such as, for example, the dermatogenic
'tissua, the periblem or the plerome of the apices of a
growing point. In these cases the slightest pin-prick
if continued for any time would make its influence felt
upon the subsequent uniformity of the part; (by inducing
the development of primary psermanent tissues) moreover,
’as I have already pointed out, in ths severing of a
limb from an actively growing tree, the Phsllogen and
fascicular cambium are exposed and required, in the
genaral economy of nature, to act in an extraordinary
manner in order that the re-sstablishment of the normal
requisites to hsalth and growth may be accomplished,
thus furnishing another illustration of mechanical
stimulation.

Goebel, 1900, (Organography p.201) in dis-
cussing the movement of substances in the vegstative
cone remarks that if some molecules "of such substances

as are required for the formation of anthers deviate only



the 1-1000 mm. to the rizht or fo the left frow their

nerual path, or in their passage into the vszstative|
point of the flower are delaysd or nastened, thsy may
enter into and induce a partial anther character
in a carpsllary leaf or a pstal.”

Accordingly, wien ws consider the possible
‘affects of insects, mites or other parasites, no matter
‘how minute, upon so tsnder a plant-part as the vsyge-
tative cone, it is auite conceivable how aycomplete
change in both tne appearance and function of the sub-
sequent growth is rendsrsd pussib%e. At the saus time
it douss not ngpessarily follow théﬁ this altsration
in the normal structure is due tv the formation of a

completely new orzan, but rather, as Peyritsch* nas

shown to bhe the case in the formation of double flowers,

the resultant monstrosity is merely a derangement or

re—arrangeuent of tre natural organs and not usually

the formation of any distinctly new orsans, notwith-

lstanding that the result of tns intarmingling of these

at first appear to bs more than a readjustuent of the
former normal forms. T[he sxact naturs of the modified
structure depsnds upon the time and nature of the
parasitic attack. A common example of this modifi-
cation ona msets in hsrhaceous plants, awd-which way de
induced uscranically is the very .reat rsduction of ths

—— . — — — A ——— — A — S ———— A ————— — — —— — — — —— — — — — ——— ————— —— —— —— ————— —— —

[ J,Pe¥ritsch,(1888),Uber Kiinstliche Erzenzung von
wefiillten Biitten,wrd in Situngsher,der Wisner Akad.
der ifissensch,XCVIL.




1stem, owing to tnat or-an having heen injured waile
yet in its primordium. Trsausntly,also,lz2avss, wvadicles
and floral or:ans appsar in a much reduced phyllotaxy.

or show a decided enlargement of tns vagina and at the

4s s time a rsduction of the lamina. 21l such changes
imay hs accountsd for by .uechanical stiaulii affecting
orzans while in tnsir primordium.

It is also essential, if w3 wish to consider
scisntifically ths effects of .schanical stimulii
upon zall-formation,-although no doubt the excrstions

lor salivary secretions also play an important r0ls -

to hear in mind tnat atavistic peculiarities of the

individual frequsntly prssent themselves; such as the
conversion of a primordium of a foliags lsaf in a
similar manner to what is obssrved in the normal umsta-
morphosis of a catopayll or hypsophyll.

Goshel (Organography p.197) admirably sums up
the situation, "¥rat is new is only the comhination of
the possibilities of the plant, the ~ucu11ar1tles that
are cémbined remain the same, like the piscss which

furnish the cransing picturss in the Kalsidoscope'.
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The extent to which CHTMICAL STIMULII ars thought to

influence Gall formation.

Lacaze-Duthier, 1353, tozstisr with Hoffineister
and Charles Darwih, seem to have azrsed that the
“initial and main stimulantg to Gall foruation in
plants was an irritatinz fluid or virus secrstsed by the
ifemale insect and deposited witn hisr egg in the puncture
made by n3r ovipositor in ths foliacsous parts of a
plant, causing, as a result, extraordinary combinations

in the dsvelopuent of affected orsans.

[ The w3izht of modarn investixation, howsvsr,
éwould seem, as it has alreaay hesn partially shown,

ito prove this hypothssis of Lacaze-Duthiér's untsnable
as a General Theory of the wmain stimulus in Gall forwa-
tion. TWor example, we have on ths ons nand types of
insects such as the Midges (Cecidomyiidae), the bastles
(Saperda sp.) and :oths (Gelechiidae, Tortricidas,
|Tineidae), which producs galls without possessing any
possinle means of inoculating the tissuss in the mannsr
stated. Again, there ars those numerous animal forms,
not,strictly speaking insects, but whnich cause by their
concaerted effort in puncturing a fsw spidsrmal cells
and partaking of ths succulsnt juices within, ané
hypettrophy ranzing from a simple trichomatous outgrowth,

similar to what a plant dsvselops under xsrophytic

conditions to avoid excsss of transoiration or
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or svaporation, to vsculiar bladder-1ik: outgrowths
;rasembling tha invarﬁed fingsr of a »love. |
iI nave here refersnce to species of Iriophyss,
iPhyllocopt‘es, Uecidobia and certain Apnids.
; On thse othsr hand, tasre ars wmsubsrs o7 tas
family of Saw-flies (Tentiredinidas), waicn would
833 to nave this trait of pisrcing aia dspositing
a poisoncus sscretion suhstantiatsd.#* At tns saus tims
'tz exact sxtent to which this ssacrstion or virus is
instrumantal in predisposiug a plant to hypartrophy
nas not hsen conclusivaly proven.

A sascap+ibiljty of tue plat tissues tu the

t

isflmulus of insscts must »s acinowlsdzad to exist,
in
inasmuch as, ths majority of cases of Gall forzation

sach spscies of Gall Insect or uite, limits itssl?f

?to svild ong vexgestable structure wisreon alone it 1is
icapable of .inducing an anciualie**, This susceptibility
fis the saule for any equal stimulus wastisr it bhe
wscnanical or cnemical. |

i Adler (Adler and Straton, Alter.Gan.p,98,13594),
in aiscussing the formative affects of the pisrcing |

and secretion of insects during ovi-position states,

that "hithsrto it has constantly bsen stated tnat the

prick of the Gall Fly ana tne simultansous introduection

of a glandular secretion sxcited a Sp@ClTlC cell growth

whlch led to the formation of a Gall.

*S e writer's expsriment with Pontania hylania.
Tianla Bomuﬂ groduces typical redd%sh zalls d% the

ow, bl ese never occur upon the lesavas of maple

ur any other host save willow,
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This supposition derived a cartain awmount of probability
from the frsquant occurrence in plants of increased
cell formationaround wounds, as ssen in those swellings
of the hark that follow a.saw-cut. Judzinzy fron
analazous phenomena occurring in animal tissues, 1t 1s
thought the cslls rsacted to ths stimulus of traumatic
firritation, so that incrsased matabolism and the
production of nsw csells took placs.

This was uade the fuundation of%most imisleading
nypothssis. [t is assumed that Gall flies, by .isans
of a poisonocus slandular secretion which they poured

linto tna wound at ths time of ovipositing instituted

a specific form of csll activity, and in this way sach
ﬁspsoies producsd its own psculiarly formed and aquippsed
Gall; hence it was only required to ascribe to each
individual spscies tns posssssion of a spscific

secrsation". The present writsr's investigations

indicate that the differsntiation of the Gall tissuss
comimence only wnsn ths larva has smergsd frou the egg,
although hypertrophy of sxisting tissuss usually
precedes this. Dr. Adler was also of this opinion,
hut limited, application to oak galls, the majority

of which belong to the family Oynipidae?fannounoed
that in the family of Saw-flies (Tenthredinidae)

ne nas observed leaves a fsw hours after having bsen
pilerced hy a Saw Fly to zradually assums am hypsr-

tropaied condition, which hes explains »y saying that



g"In this case the wound caussd by tne fly is tie

immsdiate exciting cause of cell activity. and lsads
to gall formation."

Beyérinck, 1885, as a result of his investi-
gations of a Turopean species of Saw Tly (Nsu:tus
capreaes), which hs found inducing galls upon Salix
amydelina, concludsd that in +this particular case the

1 Gall is evoked through tie wounding of the plant

'tissues and ths injsction into thsm ofavirus by the
Efemale Saw Fly even "thou.h no s+g bs deposited" and
further, that "tQa destruction of the egg" after
deposition does not arrsst the Gall formation hut

merely affects its size. Beyerincks' conclusions

coincide with the hypothesis of Lacaze-Duthier, namely,

' that the VIRUS was the sole stimulus to hypsrtrophy.

- They may also »e said to partially agres with the

%obsarvations of Dr. Adler alrsady alludsd to.

- Wfith a view to substantiating thess results, tiie

writsr undertuok an experiment with a speciss of
' Pontania . , N

Saw Fly (Mesebss hyalina, Norton) producing =<alls

abundantly on the leavss of swpscies of Salix in the

!

ivicinity of Ste. Anne's, but was compellsd to conclude
‘that in this Gall also hhe hypertrophy and subseguent

diftsrentiation are governsd by the activitiass of the

ezz and larva. So that as far as the writser's

“experience with Canadian galls is concerned, all are



%composed of relatively simple hypsrtrophied tissue
until the larva susrges.

i
1
1
e T T T S S S

An expsriment with PONTANTA HYALINA, NUORTON.

This spascies of Saw Tly evokss tender gzrsen
fleshy swellings on tne lwaves of willow, occurring
sithsr in two parallel rows, ons sacn side of the

wid rib, or confinsd to a sin-.le row on one side of the

'leaf and again, thouzh less frequently,occurring singly
; These anonaliss ars slongate—ovate. in shape,
;projeot from hoth surfaces of the leaf and are slightly
flattish on top. 1In colour{:theyaara gresn wWnsn young
and follow the normal seasonal colour changes of the
leaf, although greatly precipitating thess changes

and assuming autumnal tints as early as the middle of
June. |

| On June the third, 1908 a numbsr of leaves,
bearing these galls in a very immature state (not more
than twelve hours old), were sslected by the writer

and covered with fins linen wssh hags, to prevent +ths
invasion of any inquilines unobssrved. Ten days later,
June tie thirteenth, twenty-five of the zalls, which
!had increased rapidly in size, were punctured with a
fine dissecting nsedle witn a view to dsstroying the

eggs and developing larva. The incision, in each case,

wes made parallel to the plane of the gall's sreatest
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'axis, which was also parallel to the plane of the
lamina. The galls wsre then coversd to await devalop-
ments. On June ths saVenteenth digsorganisation of the
Gall tissue was guite noticeable, in the courss of

another wsek it resultsed in the wroduction and accunu-

‘lation of a dark brown mass of disorsanised cslls.

‘Further, tihis uselsss mass of cells was found to he

|

distinctly separated from adjacent healthy tissus and
'vesssls of the leaf hy ths formation of a shsath of
gollenchyma, which completely invested the formsr
Gall. This partitioning sheath, which latesr becane
'sclersanchymatized, was obssrved in <reatsr or less
desree of coupletsness invtwsnty—one of the twenty-five
zalls punctursd. Dissection of the remaining four
galls showsd the egss to nave hsen uninjured in the
puncturing opsration and tne larvae only vsry rscsntly -
a fsw hours 1‘emarged. Ths rsaction of ths vlant to the
simple mechanical irritation o7 tne nesdle was apprec-
iable only by tis slight thickening of the cell walls
throughout its course.

The results of this experiment suz:est two
qusstions of importance -

First.- Whethsr ths dsvelopasnt of the Gall -
the zreater part of which occurs before the larva
femerges - cannot be accounted for in other ways than
by the stinulative influsnce of the virus injected by

the feuale.
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Second.- . Whetner this "virus" is not after
all squal to tns simple lubricatory secretions of
othier insects, and produced by the female imago to
insure an sasy working of her terebra in piercing and
preparing a suitable place for tns incubation of her
eggs .

7ith rezard to the first ouestion it 1is
intsresting to ohserve that the 2:2s of Tenthredinids
are particularly noted for ths unusual manner in which
they increase in hulk, even thoush thsy hs devosited
upon tns exterior of tns leaves. The exact cause of
this enlar-sement is not understood. Comstock, 1904,
(Manual p.612) reumarks. "that in soms strange way,
perhaps by absorption of woisture, tiis ey.s increase
in size befofe they are natcnsd".

This increase 1in size causes and explains the
increased prissure, tension and consequent hypertrophy
of adjacent cells.

The hypertrophy at this stage is simply one
of the leaf paranchyma accompanisd by an increase in
the number of cells. Ho differentiation of tissue
occurs. ilorsover, tnese newly formed cells in our
experiment rapidly developed chloreplasts and bscame
actively photosynthetic; a fact which I attributed
to the respiratory exhalation and secretion of the

developing larva. This occurred even while the larba

was still enclosed within the chorion.
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% These products of ths egg, whatever th=air
‘exact cheuwical nature may be, prsvent tihe normal
translocation of nutrisnt suhstances produced in ‘the
Gall area; therefure, tasy cannot bs said to nave had
‘any very great irritatinsg -ropsnsities such as for
rexample wmechanical maraudings of tns larva. Tor tihs
1atter stimulus invariably induced an ensr.stic
reactioﬁ of the host plant in investins tissues of

thick wall cells in its effort to isolats the csntre

|of the alsturoance.

fith re~ard to ths secono suestion, the

xperimsnt [ nave cited would sz3m to prove tnat in

S—

this spscies,(hyalina) at least, tiue "inoculatsd-virus"
;hypothesis cannot hold inasmuch as the des*ruction
of tha egg soon causad the disorgzganisation oi~a Gall,
and thsrefore must hs essential to its being.

T3 Sclerenchymatous invastment which later

arose, was develop=d hy tis plant so that the

!disurganised Gall - beyocnd repair - should in the
economy of nature be set aside.

The sugysstion of Bsysrincks therefors, that
the cestruction of the egg had no affect on tne Gall
formation ssems inaccurate, at least in so far as this
speciss 18 cuncsrned.

It also sasus reasonahls to suppose, that
this virus can have under any conditions hut a

temporary affect upon tns functions of the plant,



espscially when we consider the very diminutive quantity
of such seoretioniTenthredinid might be sxpscted to
deposit, and also when ws consider the movsuents and
metabollic proceséfof protoplasm,

Sofpotent are thesse agencies that any symptoms
which thes virus mizht induce would bs expscted to
becoms -sneralized, and moreover, the zalls are concsentric
to the ezg and not to ths plané taken by thes female
terebra*.

Althouzh I made carsful ssarch for Pontania
~alls which had developed without an ezg and b the
stimulative virus alone, As Beysrinck belisves to be
the case in Nematus Capreae, nons were found.

A1l showed indications of haviny borne an egg. It is
true, one occasionally finds, immature :alls in mid-
summer among their more hizhly coloured neighbours which
appear, ad{thouzh developed, without the stimutative
influence of the egg, but further examination shows
ithat the exg or larva has been destroyed by a
spermophagous or phytophagous inssct.

A curculio (Anthonomus sycophanta) was
frequsntly found prohing into thnese galls and destroying
their occupants*#*.

— — A W — — —— ———— ——— — —— — ——— —— — ———— — — — — —— ————— — — —— —— o —— — —— ——— ——— — —

* T note tnat W. Magnus, 1908, was also unable to
corroborate Beyerinck's ressults.

** 0. L. Martlett, 1396, revision of Nematinae of
N.A. states: "Ihe sz:3 and larvae are subject to the
attacks of certain mites and turips, also a curculionid
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(Anthonomus Sycophanta), and a Lspidopterous larva
which eats out tne entire intsrior of the Gall,
Tenthredinid and all." ,

Tilliam G. Distz, M.D., "revision of Gen.
and sp., of Anthonomini c¢f N.A.", Transact. of Am.En.
SOC.,XVIII,p.uz,,says "As is well known,all membars
of the present tribe as phytophagous, and the sreater
numbser no doubt Spermophagous. A few, like A.syncho-
phanta, R.crataegi,Coccotorus, etc., are said to brss
in galls, I regret that I have nothing new to oifer
in the lifs-history of the insects".

T T T o S RS S Tt i S e e et e e S . —— — — — — — — — —— —— — . —— o — — — — — —— —— — —— ———— G "0 o



)
&P

Transformation of Floral Organs into

“oliazs l,eaves.

As an illustration of this let us cunsider
for a moment the GULDTN ROD RUNCH GALL, occurring
on the apex of a stem of Solidago canadensis.
Tne several hundred leaves wiich uirke uo this vwl-
formation on rolden Rod ars induced hy a dslicate
midge—-like fly or Gall Gnat - Cecidemyila sclidago -
tnis Gall Gnat arrests the gvbwth‘of the stalk by
depesiting 1*s egg upon the very apex of the terminal
eiibryonic hud. In the course of a few days thie ssg
hatches - ti: exact time depending upon Tnsrmotropic
and Hydrotropic conditions - into an extreuely small
mag:ot-like larva, havin. nine pairs of spiracles
and a horny hreast-plate, situated hsetwsen the sscond
ana tihird ssgments of the ventral aspect of the abdouen.
The larva, althoush gquite small, is a voracious
feeder, and by eating into the primordial tissues
of the vegetative ecne, cestroys many, ana soustiues
all the primordia of ths flowers and also that of the
stem, conseq&htly, instead of the usual compound raceme
or cormb of flowers so characteristic of Solidago
influorescence, we have an extraordinary coffection
of impertect flowers and foliags leaves arising
almost sessile from a stunted stem. Such an anom:1ig

is an excellent example of Phyllody or the metamorphosis
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of ths floral orsans into leaves. The lesaves, in this
case, which have rsplaced thse floral lsaves hsing
idsntical to normal foliage lsaves of the vlant
in every respect save that of size, hs3in:g souswhat
smaller as we miznt expsct.

Transformation of Foliaxys Lsavas into Scale-like

Lgaves.

Othsr msumbers of tns family Cecidomyiidae or
Gall-znats ars known to cause curious transformations
in organs. A vsry common exauple in ths vicinity of
iiacdonald College, and ons that is also juite zsneral
tnroughout tne sastern provinces of Canada and the
United States, 1is the Pins-cone #Willow-gall.

This zall whicn is inducsd by the attack of a
sall-snat, Cecidomyia strobiloides, Osten Saeken,
occurs on ths terminal twigs of many kinds of low willow.
As in the former cass, the attack of ths Gall-znat is
centered around the primordia& tissue of ths vegetativse
cone, the cells of which are excited to ahnormal hypsr-
trophy and subdivision as a result of ths prassnce
of tns ioreign body or sgg. Howsver, the influencs
exsrted upon the plant hy the ssy must not »s considsred
to be dus entirely to mecnanical irritation, for, as
we snall see, trnere are othsr factors that must be
accountasd for. ifhe sffect of the szg resting on the
cell-walls may be aither mschanical or chemical, and

enlargsasat of thz host-eslls is .ne of ths most
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frequant pnsnomena accompanying sucn conditions,

this snlargs.asnt, however, may bs due to purely mschnan-
ical stiwulation. Apart from this, ws nots the
excretion of certain vapourous ahd gaseous products
tnat must undaubtsdly be siven off by the egg during its
psriod of incubation. It seems fair to supposs that
tnesa chemical products or their combinations with the
contents of tas host c=211ls, exsrcise an influsnce over
t13 subsejquent behaviour of thsse cells adjacent to the
egg, and also the contents of the cell which may hecome
changed throush thess material influences - mscnanical
or cnemical - of the insect during any stage of its
metamorphosis, all such influsnces, howsver, heing
controlled »hy tne peculiarities of the plant.

Sachs, 18&(, in discussing the "flower-forming
material” in certain malformations says: "what I under-
stand is that extremsly small quantities of one or of
different substances - chemical combinations - arise
in ths lsaves, and thess thsm so influsnce the plastic
matsrials wnicn as wa know flow into the vszetative
points thét they assume ths Torm of flowers" and
further, that "these flowersforming matsrials may act
like farusnts upon a largs mass of plastic sudstance,
whilet their own amount is extremely small". An squi-
valent relationsnip may bhe said to exist in this
Pine-cons "iilow-gall. Beysrinck's (1558) investi-

gztions of tns nature of the stimulus causing
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malformation, resultec in his arriving at a scuwewnat
similar conclusion to that expressed hy Sachs, and to
‘these excretory substances of the insect he has given
‘the name "growth-enzymes"; hoth agreeing in a distinc-
tion »H3iny nsecessary hatwesn AITRIAL and TURM,and that
‘all organic cnanges in fora ars zovarned hy the changes
1n the proucssses of tne nutritive materials.

I found that in this Pine-cone #illow-zall the
primordium of the stem was complstely dsstroyed and the
foliage leaves transformed (Goebel,1897) into rslatively
ilarge scala-lsaves; howsvser, these still retain the
normal spiral phyllotaxy, but are sessile and clossly
compact as a result of the destruction of tns stem
primordiun.

The scale leaves continue tneir zrowth until the
larva is surrcunded by a concial, top-shaped zrowth
bearin: a sinzgular reseublance to the unopsnsd pistillate
flower of Pinus sylvestris, hence the comnon name,
Pins-cone Gall.

Many interesting and peculiar malformations have
begen ohssrved in Valerianeae and Orucifsrae as a result
of the introduction of a parasite - a mite bslon-ing
t0 tns ssnus Eriophyes and formerly known as the genus
Phytoptus - which was the direct cause of the plant
reacting 1in an anomalous manner. Abnormal typss of

leaves having fringe-like projections from tha leaf-edge
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‘are recorded (Goebel, 190v), also such psculiar pro-
lifications of the flower as the production of sinsle
stamens and carpels; the doubling and tripling of these
orsans, or an unaccountable uultiplicity in the lobes
of the corolla. The greatest divsrgences are ip.the
‘parts which ws mi;ht sxpect to bz most seﬂsitiVé; i.8.,
the vezetative parts orf the plant whare the movaiisnts
of food matsrial 2nd c¢s1l division ars so concise.
Further, and in conclusion, it will bs obssarved
that this study of a plant's henaviour to forsign
stiaulation - as a result of tnat fundauwsntal property
of protoplasm - irritability, resovlves itself into a
most sexacting knowladge of the aslicate intsr-relation-
ship of plant and environment. The plant's action
is analoxzous to ths rudimentary nervous system of

lower animal forms, owing to ths delicate protoplasmic

strands that connsct ths livins cslls, and @Eﬁs snableg
it to aympatnstically rsact to affscted areas.

As an example of ths highest specialization of this
characteristic we have the instantaneous r23action of the
Sensitive plant (Acacia) to any sudden movsient in the

surrounding atmosphere.



The Problem of Initial Stimulus.

Summary of .lechanical and Cnemical Avfscts on Gall
Formation.
From the forezoinz examples we mizht conclude
that the question as to whether the initial and dster—
mining stimulus of galls is mechanical or chewical, or
whether tne subsecuent and combined mechanical
excitation of the larva are of greatest account in
determining the nature of tna'Gall, can only be accorded
specific importance. ‘“netner it is the one or hoth .f
these influencing factors, we must exvect - an have
ample reason for supposing - tuat they vary zresatly in
dsisree of virulence, as tha gail increases in sigze
and the various metamorphic stazes of its occupant
arc realized*. |
In endeavouring to worf out tre cause and sffect
of the commoner species-in the vicinity of Sts. Anne de
Rellevue ohe ocbservation seeumed t¢ be applicable to
pvery casd, viz., that whereas ths relative variations
in form and size are »reat they can all hs traced back

to the primordiab meristem or to ftrat investing layer

of formative cells, tne cambium ring, from which all
|

sscondary vezctable tissues develop, and which so

losely invests ths plant from root to leaf.

If the_initial stiwulus he chemical it must be derived
rom oval secretions and not from any inoculative
uhstances deposited by the imago (See Pontania expt.).
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Thase undifferentiated thou:h highly meri-
stematic cells always react in the same way a-ainst
‘e seme or equal stimulus, and it is tais fact which
has enabled students ot plant malformation to give
spectific significance to insect galls even before

the insect primarily responsihls for their development
is known=.

In gensral, therefore, it may be said that all
organic changes in form, such as are observed in z=lB,
are governed by changes in thse process of nutrition,
due to a single or composite processes which individually
would establish normal tissues, but which when
unbalanced by the introduction of a foreign factor,
neglsct the old relationship simi.arly to wnat is
observed‘when the individual peculiarities of two
species are combined in a hybrid.

Tne character of the malformation depends
upon these latsnt powers of the plant to react against
disturbances, wiethser the stimulus be the wecnanical
{wound of a knife, this gnawinz or piercing of eumbryonal
varts by insects, or thne chemical stimulation of wnat
Reyerinck (1888 Rotan.Zsitung) has termed"wrowth enzymeg"
and secreted by fungl, and aisc as he maintains by

certain Tenthredinidae.

*5Some confusion has besn caused by over zealous
entomolosists of the past, wiving svecific iuportance
to Cynipid zalls before their true habitwas undsrstood.




Thesepresentg ¢ ths investizator uerpioiv.ical
Iroblems/so satai,ied with extraorcinary structural
modirications arising tnrousn tne dsvelopment o7 latent
soociTic peculiarities tuat attempts to solve tliem

have hesn hut artially successful.
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MORPHOLUICAL CHARACTERISTICS.

In degres of complexity of tnsir internal structure
salls differ considerably. Dissection reveals snlarse-
msnt of the c:11s composing the paranchy:atous tissue,
togather with an incrsass in thsir number. iMorsovar,
in the majority of cases the protoplasts also appear
greatly enlarzed and their photosynthetic activities
1s evidsnced by tne presence of an abundance of
starch and proteids.

Modifications such as these are decidedly favourabls
to developing larva and indicate that the normal trans-
locatory sesnzymes have bsen wholly or partially destroyed
It is also found that accompanyiny this increase in
the paranchymatous tissue ther: is usually a raduction
of the thicker collenchymatous and sclersnchymatous
tissues.

Some gallgfhonothalamous (single chambasred) and
contain nut one larva of tns Gall maker, while othsrs
are polythalamous (many chambsred) and numsrously
inhahited. The lar-sst class is composed of the
unilocular or sin:ly inhahited galls, althoush those
which contain mors than ons larva are numerous and
somswhat more complicatad in structure. nsn the
salivary enzymatic sacretions or excretions of the sgg
and larva arisz froi a sinzls point tans resultant Gall

is unilocular, but when th:re ars ssveral eggs, and
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consequently several points of equal stimulus the Gall
results in a polythalamous excrescencs.

Althouzh the mchanical movemsnts of the larva are
important in accounting for the dsposition of csartain
tissaes, they cannot along explain all ta:s tissuss
composing ths Gall, for as nas alrsady »sen pointed out
the hypertrophy of existing tissues usually commsnces
while the larva is still enclosed within its ezg.

Certain chemical suostances possessin. the nature
of snzymes- emanante from the sgg and so affect tie
surrounding tissues as to rssult in the formation of a
mass of cells containing starch and proteid substances
relatively out of all :roportion to that of any squal
mass of normal tissus. Lhe larva, upon natcning,
ravenously attacks this nutritive tissue, but by this
very act introducss an additional stimulative influsnce
that materially controls subsequsnt growth, viz.,
msecnanical mandibular irritation.

1t%at this period of development that trne :reatest
siffersntiation of tissues is recognised. The chemical
and aschanical influsncss vis with each other for
control, the rssult however always hsins the sams for
1 glven species of insect upon simiiar plaants, which
indicates that the rslative influsnces upon zrowth
>f tnese two stimulative factors is quite definite.

It would appear as thoush much food during its

courss of translocation from nei:hbouring or more
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tsrminal photosynthetic parts was directed to and
stored within ths tissuss of the Fall, as though

in compliance with an intsllizsnt dppraissment on the
}part of ths plant, ofthesubsequent requirements of the
insect. The amylolytic and invsrsive ferments ssan
iﬂdéfinitely impsded in their conversive and trans-
locatory actions, if not indesd cmmplstely destroyed.

Later, in tnz united efiscts of wmandibular sscretion
and action - the latter predouinating — ws nave the
appsarance of an investuent of sclerenchyma. This is
an effort on the part of ths plant to arrest tie
marauding escapades of thes insect.

In souis species the larva ssems to obtain sufficient
nourishment within this isolated chamber to snabls it
to pass on to ths next stazs of its metamorphosis.

The suhbseguent stimulii rasultkin many and fantastic
means of protection, such as ths dsposition of tannin,
gallic acid, cork, false cavities, trichomatous out-
growths or unsavory glanaular sscretions - all these
tending to protect the Gall-insect from the attacks
of the-outer animal world.

In othsr species (@ynipidae) theilarva, by attacking
ana dsstroying part of this investiient, induces the
plant to deposit a secondary nutritive and thick-walled
investument. Contrivances such as I nave mnsntioned and
their structural value have secured the evolution of so

riany various typss of zalls.



It is thsrefors obvious that tne diffsersntiation of the
tissues and the formation of nutritive cells abour the
larva must depend on substances other than those wiaich
induce thick sclerstic cells, and it is ths writsr's
opinion that in the galls of the Cynipidas, @and it would
appear also in at least one species of Tenthredinidas
(Pontania hyalina))the nutritive layer is induced by
the rsspiratory and salivary secretions of the larva
while yst enclosed within its chorion; ana that the
thick-walled sclerenchyma is developed by the plant in
its sndsavour to chsck ths further mechanical irritation
of the constant and increasingly activse larva.
From obsarvations such as these it sssms impossible

to suxzest any categorical reply to the old question
as to "what the stimulus to hypertrophy in galls may
be". As I have sndeavoursd to point out ths causes are
many and variable and no hypothesis othsr than that

it 1s the gquality of the irritant and neristematic
condition of thes tissue at the time of its application,
that controls ths preliminary deposition by ths plant
can bs seriously uaintained.

CBRACREAY .

A sin:ular characteristic of GALLS is the great

diversity in formation and structurs which is found in
those forimed by insects so closely related as to be
included in the same zenus and whh&might perhaps be

expascted to produce uniform typss.
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In iliustration of this div:rsity we have tnose
peculiar littls red zalls so common upon tns lsaves of
the maple, and more rarely upon the elm, forasd by
sxtremely swall and curiously shaped mites bsloizing
to the ssnus Triophyes. On the Hard iMaple thsse galls
assume a slender and somewiat cylindrical form, tapsring
to hoth extremtitiss. On ths 8oft Maple, however, tuney
are rounder and havs a short petiole, prassnting a top-
like appsarance. Again, on the .ianitoha .laple thiess
zalls are sessile, while on the Birch tnsy form
adventitious buds. On the Elu they are similar to
to those of the Soft waple but smaller, wnils upon
the Psar leaves thsy appsar as reddish blisters which
often coalzsce, forming large blotches owing to the
a;z8 haviny hsen laid close tozsthsr on tns lsaf.#

It is therafore not only the insects of ditferat
orders or fawiliss that produce characteristically
constructed :alls, but even spscies belongin: to a
sinzle genus have distincy variations that are trace-
able (Eriophyideas).

In the idsntification of zalls in summsr, perhans
one of the first oharacter}s&ﬁféh it is well to observe
is, whether or not thsrs is any natural opsning into

tnas zall. It is hy means of this distinguishing feature

—— e —— —— ——— T t— - —— —— —— — — ——— —— — — — ——— — — i —— i — . thty e e it s . S ot S ik i (s A o . Sl e .

* Thess galls wsrs but a few years since erroneously.
considered by soume bvtanists to ne funzus growths and
wers so described in tne genus Cephaleuros.



that galls formed by msmbers of the families
Eriophyidae, the Aphididae and Psyllidae (the plant

lice and jumping lice) may be differentiated. All other
galls, so far as it is at present known, which have no
natural opening belong o the gall-making insects

of ths orders Hymenoptera or Diptera. Although this
distinguishing point is quite reliable in summer it

does not hold strictly true in the autumn, for many
insects emerge at this time to pupate over winter in
the zround.

The openings of the galls of the Psyllidae and
Aphididae ars usually quite large and occasionally
aphids may be seen passing in or out on a fine summer's
day. The openings of the mite galls (Erioephyidae) are
generally to the under side of the leaves and are in
proportion to their size much smaller than those of the
aphids. They have also peculiar trichomatous growths
through which the mites when emerging from their Gall
must crawl, Wut which are sufficiently fins to keep
out tramp insects. (Fig.).

A singular feature of these three faumilies,; viz.,
aphididae, psyllidae and Eriophyidae, is a reproduction

of insects within the galls.
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GALLS COLLECTED BY THE WRITER.

Having thus indicated soms of tns geneeal
aspects of my subject, I now propose to describe
the galls which I lLiave psrsonally discovsred during
the past few yesars. I have repressentatives of the

following ordsrs.-—

(1) Hymenoptsra, (2)Diptera,
(3) Hemiptera, (4) Acaridae,
(5) Lepidoptera, (6) Coleoptera.

I have personally photographed the specimens
obtained, emdeavouring as far as possible to bring out
characteristic features and mstamorphoses. I now
submit tne photographs, indicating in sach case
ths order, Tamily, ssnus,and where possible,species,

together with dsscriptive notes.
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Suosrfamily COynipoidae.

The Superfamily Oynipoidae is divided into
the families Cynipidas and #Tigitidas. To ths former
belon+ the true Gall-fliass and to the latter the Gall-
fly zuests and the majority of parasitic ferums.

Cynipoid Galls are found upon the oak, the
rosa, the Hlackbsrry, the roots of rasphsrry, wild
lettucs, cinguefoil and many other plants. Ths
majority however, are found on the oak.

The adult gnat is four winged, dark in color
and wasp—iike. [hs venation of the forewings pressnts
savaral closed cells, but no stigma. Thse abdomen is
distinctly comprssssd and joined to ths thorax‘by a
snort peduncle, considered by entomologists to bs a
modification of tnz first ahdomindl ssgment. Of the
remainihg seven segments, ths last five are short and
overlap ons another.

The antennas are characterizsd by having
thirtesn to sixtesn joints and ars not elbowed. The
Galls of the Cynipoids ar3 the most complex of all
inssct galls and may be either single-chambsred
(ﬁonothalamous) and contain but one larva,; or many
cslled (polythalamous) and numsrously inhabited,s.z.,
Lzttuce Tumor Gall Plate VII.

Krasimar, accordinz to Hpward#, while in-

vestigating the orizin of tannin ia galls found, that

*  Heword , 1904, “The Tueeek Besk"” b-55.
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gallic acid is first formed at ths expsnss of ths
%tarcn during ths chrysalis stage of the inssct, hut
ihat in the maturing of the wingsd insect, tne gallic
acid was changed to tannic acid and tannin tesulted
from condensation. According to the same authority,
it is said .that as each species of one gsneration
blways produces a gall of exactly the same charactar,
éeneric and specific names wers given the galls before
the insects were described, the nams subsequently

beinz applisd to the inssct itsslf.

| Thse galls of all cynipoids ara clossd and
?onsequently a hole must be burrowed through the gall
%y the insect befors emerging. See Plats I.

? No reproductioh occurs within the galls.

Some species emergs from ths gall in the larval form
.ind pupate in the ground, but with the major&ty
Fupation occurs within the gall. Ths larvae are
maggot—like and have no caudal opening to the alimen-
iary canal. In many species there is an alternation
éof generations; in fact so entirely different do

some succeeding generations appear that they have not
Fnly been described as distinct species, but have been
placed in different genera.

| There are some species where the parthen-—
ogenetic form exists alone. In those species whers an

alternation of generations occurs the eggs are

deposited on plants which are often quite different
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from those upon wnich the parent gall grew. Ths new

gall, and gall-fly that finally issues thesrefrom, ars
quite distinct from ths first gall and gall-fly, but

exactly resemble their grand parents.

RKellogz states#*,- that ons of thsse generat-
ions appears exclusively in the female ssx and that th
the other gensration is composed of both male and
female and produced uniformly from unfertilized eggs.
Howsever, this dimorpaic form occurs only in certain
species where this alternation of gensrations is
known and is not characteristic of ali gall-fliss,
some appear habitually in but ons form and produce but
one kine of géll.

The guest gall-fliss or inquilines resemhle
the true gall-flies, but lay their eggzs in galls
already formed by the true gall-flies. Their larvae
live upon the hypertrpphy caused by the true gall-fly
larvas. Several hundrsd gallmaking cynipoids and

inguilinss are known.



ORDFR HYMENOPTER A
Superfamily Cynipoidas.

Tamily Cynipidas.

} PLATE 1.
O0AK BULLET GALL, Holcaspis globulus, Fitch
| Callaspidia globulus, Fitch

On the twigs of White Oak (Quercus alba),
and Burr Oak (Q. macrocarpa). A smooth, round, corky,
monothalamous gali somewhat resembling shot. Interior
is corky, with a small lighter coloured oval cavity
in the centre which contains the larva.

Found singly or in clusters of two or thrss.

COL.—Collenchymatous tissue of the external investment
LC. -The larval cnamber (sclerenchymatous), showing

the ppening through which the maturs larva

escaped.

P. —Passage to the outside burrowed by ths larva.

t
}

EA. -External opsning of larval passage.

Inlarged five times.
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Flate I.

e T

Oak Bullet Gall, Holcaspis globulus,Fitch.




PLATE II.
OAK PEA GALL, Cynips pisum, Fitch.

On the uppsr and sometimes lower surfaces of
the leaves of 7Thite Oak (Q. aiba), and Burr Oak
(Q. macrocarpa). A spherical dithalamous gall,
resembling a small pea with its surfacs fissured and
netted with depressions between which ars small

elevations.
Follows the seasonal colour changes of the

leaf, beihg grsenish in summer and turniing brownish

in the autumn.
Enlarged twics.

PLATE III.
Oak Pea Gall, showing on the left, the
immature Gall-fly and one of the two large intericr
chambers; on the right, three galls clustersed together

This photograph was taken on the 20th. of October I907

Enlarged three times.

PLATE 1IV.
Oak Pea Gall, showing the same three galls as
in the previous plate, but bringing out more clearly

the peculiar fissured nature of ths surface of these

galls.

Enlarged eight times.
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Plate IV.
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- PLATE V.

O0AK BUTTON GALL, Neureterus umbilicatus, Bass.?
On the upper and lowsr surfaces of the leaves
of Burr Oak (Q. macrocarpa). Small round button—like

galls.
Enlarged twice.
N.B., To the right of the plate, in the torn portion,

may be seen a single specimen of the Oak/Paa
Gall (Cynips pisum,Fitch.



Plate V.

0ak Rutton Gall, (Neuroterus umbilicatus,Bass.)
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PLATE VI.

LETTUCE TUMOR GALL, Aulax tumides, Bass.
On the stem of Wild Lettuce (Lactuca canadensua,
Irregular, oval, knotty, polythalamous enlargements

of the stem, varying greatly in size.

About natural size.

| PLATE VIE.

Lettuce Tumor Gall, showing the soft, pithy
interior, with its numerous brown 1arVa1 chambers.
The larvae are straw coloured, taper at both»oephalic
and caudal extremities and have dark coloured mouth-
parts, The average measurement of the larvas in this
Gall was 4 x Iimm.

The pupae cdses are transparent, brittle,

chitinousy chambers and are brownish in colour.

Enlarged'seven\times.




Plate VI.

Lettuce Tuwmor Gall, (Aulax tumides,Bass.)
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FALUILILY TR"NTHRTLINILDAGE.

It would be inaccurate to characteriz: t:s

members of this family as gall producers for it is

~only certain speciss belonging to the genera lJematus,

~Pontania and Ruura which induce malformations, usually

upon the Willow,that are at all common. The ramain-
ing species and genera ars ferocious plant feeders.
Sawfly larvae resemble somewhat ths larvas
of moths and butterfliss, but the majority differ
from these latter in having a characteristic habit,
not noticed in Lepidoptsrous larvae, of curling or
turning the caudal end of the abdomen. The Sawfly
larvae also have from twelve to sixteen proleyzys where-—
as, ths true caterpillars have only ten.#*
'he adult Sawfly lays her ezzs on the food

plant, the aperture Hsing made by her terebra set side

by side in a groove on the under side of the abdomen.

These tersbra or saws arse thrust back and forth out

of a socket and a slit cut in the leaf. Into this

- slit the Sawfly slips an egy and then flies away and

repeats the pperation two or thres hundred times.

Raefors hatching, the ezys ars ssen to increase

considerably in sizs,which according to Comstock#** is

—— et e At e o — wwmen e ammtn ot ot e mew  wmtme  amem e e e s ommmn o ommn vt omewe  cmmm com——

. * Except in the family Megalopygidae which have ten

pairs of lsgs, thre: thoracic pairs and seven
abdominal.

#* Ses (omstock, Manuel, p. 6I2.



| 39

brought about by the gradual absorption of ncistuee
from the surrounding foliaceous tissue.

Thellarvaa of the Gall-vroducin; speciss, 80
far as I have bean able to observe, pupate over winter
in the ground, which they reach by msans of a fins
silken tnread or when the leaves fall in the autumn.

The cocoons are usually dark-brown in colour and have

a parchment-like texture.

PLATE VIII.

WILLOY CHERRY GALL, Pontania hyalina, Norton.
| On the leaves of White Willow (Salix alba),

@ppearing as tender zirean swellings in the spring.

As summer advances, the Galls become larger, reddish

in colour and protrude from both upper and lower
Esurfaces of the leaf. The larvae are of a bluish
colour. These Galls reach their maximum size towards
&he latter part of June, or earlier if the seascn is

Pavourable, whsn they are said to resemble cherries.

Natural size.



Willow Cherry

Plate VIII.

3all, (Pontania hyalina, Norton)




PLAT® IX.
Willow Cherry Gall Same as in previous plate.

Enlarged three times.

PLATHE X.

g =

Vlllow Cherry Gall,Showing Galls which havs been

g

ttacxad by a parasitic species of sawfly eithsr hartore

or very shortdy aftsr ths ordginal larva has emarzed.

J These Galls will bs sean to bs almost round,
%i.e., concentric to ths 222 from which the stimulus
io hypsrtrophy comes; whsrsas, in plate IX. where the
larval stimulii have been reacted against by the plant

the conformation is quite different.

;Slightly reduced.

I
|
i



Plate IX.

Willow Cherry Gall, (Pontania hyalina, Norton)
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PLATE XI.
WILLOW APPLE GALL, Pontania pomum, Walsh.

On the leaves of Willow (Salix discolor).
Round, fleshy galls of a yellowish-green colour, some-
what ressmbling a very small immature apple.

The eggs of this Sawfly are laid in April.
In about a week, the larva hatches. It pupatses over
winter in the ground which it reaches by a fine silken
thread. The cocoons are brownish in colour.

During September'(1907), several of thesse
Galls were found which contained small silken cocoons
of a parasite albng with the dead host larva;however,
efforts to breed out the parasitic form have so far

been unsuccessful.

Enlarged slightly.



Plate XI.

Willow Apple Gall, (Pontania pomum, Walsh)




Blate X1L.

Willow Apple Gall, (Pontania pomum,Walsh)

Club Gall, (Cecidomyia rigidaas, Osten Sacken)




PLATE XIII.

On the branches of Pinus sylvestris. The Gall
is caused by a.spscies of Sawfly belonging to the
- genus Lyda. The eggs are deposited on the terminal
twigs of the bfanohes in June. The larvas eat the
neadlas'and also use,them, together with-a dark, stick
secretion to form the gall.

This Gall sometimes measures two or more fest
in length. I[he larvae pupate within the gall, the
adults emerging the-following spring.

- Somewhat reduced.
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ORDER DIPTERA.
Family Cecidomyiidae.

This family Cecidomyiidae or Gall-gnats,
comprises many insects of great economic importance
owing to the tremendous losses suffered by farmers
as a result of the ravages of certain of its members
upon wheatfields, cloverfields and the pines of our
forests.

About a hundred species are known to attack
our herbs, shrubs ahd trees. These minute flies are
midge—-like and also resemble somewhat the mosquitos,
but are not known to bite.

Their antennas ars many jointed and have
whorls of large hairs arising from them. Their wings
are simple®y veined, sometimss having but a single
cross—-vein and the longitudinal veins few in number.

Th e larvae are brightly coloursd, small and
maggot—-like and ‘destituts of head and fest. They
probably receive nourishment through the thin abdominal
wall by osmosis. The colour varies according to the
species; red, pink, yellow and orange being comaon
examples. Some build cocoons within their galls, while
others descend to the groundand still again, with
others the pupae are naked.

In Capada and the Northern United States,

during the month of May, "legions of these delicate



il
minute flies fill ths air at twilight, hovering over
wheat—fields and shrubbery. A strong North-Test wind,
at such times, is of incalculable value to the farmer" =

Probably the most familiar Gall formed by a
Gall~Gnat is the Pine—cone Willow-gall ((Cecidomyia
strobiloides, Osten-Sacken) Plate XVIII, although
other familiar forms appear on the Goldenrod, Sunflower
and Astor.

A particularly striking featurs of the larvae
of this family is the presence of a horny piecs of
chitin situated on the lowsr side of ths ahdomen,
betwesn the second and third segments. The homology
and use of this breastbone have not as yet besn |
determined, perhaps it helps in locomotion, or it may
be for the lacerating of soft tissues to increase the
flow of nutrient substances.

These Gall-gnats are among the smallest, most
inconspicuous and frailest flies known, but owing to
their greafvnumbers and the vegetable fesding and Gall-
making habits the§f§e11nbahcbm3idabeﬁ formidable

enemies.

#+ A. S. Packard, 1873, Our Common Insects p.20%.
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PLATE XIV.
GOLDENROD BUNCH GALL, Cecidomyia solidaginis,Loew.

An apical gall on the main stalk of Goldenrod,
consisting of=the unnatural accumulation of several
hundred?leaves into a globular'mass as a result of
injury to the stem while in its primordium.

Many of the fldwers and flower pedicles are
also affected and appear as simple fpliags leaves,

from the base of which arise the uninjured stalks.

Reduced.



Plate XIV.

Goldenrod Bunch Gall,(Cecidomyia solidazinis,Loew)




FAMILY TRYPRTIDATE.

These Gall-making Dipterous flies often
disfigure the seed-heads of plants. They are small
flies with beautifully banded and marked wings. Their
colour varies from yellowish to almost black and the &
body is often spotted.

The la;vae are cylindrical, footless maggots
which burrow in fruits and plant stems, often producing

Galls.

The family is represented by Irypeta
solidaginis, Fitch, which produces a hard globular
Gall on the Goldenrod.



PLATW XV.
.GOLDENROD SPINDLE GALL, Fucosma scudderiana,(lemens.

On the stems of Goldenrod (Solidago canadensis
A large elongated monothalamous gall ﬁsually three-
guarters way up the stem among ths flower pedicles.

Reducsed.

(Two specimens on right)
GOLDENROD BALL GALL, Trypeta solidaginis,Fitch.

On the main axis of Goldenrod. A solid
globular, monothalamous gall measuring about three
centimeters in diameter. Occuring singly or in twos or
threses. Most conspicuous in the winter when the leaves
have fallen. The larva hibernates over winter in the

gall and emsrges in the spring.



Plate XV.

Goldenrod Spindle Gall, (Zucosua Scuddseriana,(lsm.)

Goldenrod Ball Gall, ( Irypeta solidaginis, Fitch )




Plate XVI.

Goldenrod Ball Gall, (Trypeta solidaginis,Fitcl)




PLATE XVII.

GOLDENROD BALL GALL, Trypeta golidaginis,Fitch.
Showing the solid pithy structure of the
interior and the fat maggot-like larva working its

way towards the exterior.

Enlarged five times.



Plate XVII.

Goldenrod Ball Gall, (Irypeta solidaginis,Fitch)




PLATE XVIII.

PINE-CONE WILLOW-GALL, Cecidomyia strobiloides,0.S.

On the terminal buds of Willow shoots. It is
a bud Gall formed of closely imbricated leaves,
resembling a Pine cone; appears in May and is usually
full grown by the latter part of June.

The larva remains in the Gall over winter and
pupates in spring, the imago emerging soon after.

Several species of inquilines are usually
found among the scaly leaves, the most common one being
Cecidomyia albovittata.

Plate XIX, shows the gall in section.

Natural sizs.
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Plate XIX.

Pins-cone Willow-Gall,(Cecidomyia strobiloides,0-S.,)

:
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PLATE XX.

WILLOW CLUB GALL, Cecidomyia rigidae, Osten-Sacken.

| On the latsral shboots of Rush Yillow, an
%enlargement of the whols stem, tapering froaz the centre
%to hoth ends. Occasionally zalls are found having
éterminal shoots growing from them.

| Tne longitudinal section of the Gall to the
right shows tne hypertrophy to be general, the

deposition of the =z3s by the Gall-gnat causing an

‘adventitious zrowth of all the surrounding tissuses.
;Larvae are white in summer, hscoming brownish in autumn.

6 m.m.in length.

1

iReduced ones-half.

i
i
!

| PLATE XXI.
WILLOW =GG GALL, Zuura ovum, Walsh.

| On branches of Willow (Salix discolor).

Hypertrophy is oval in snape and is an snlargsment

of only the supsrficial tissues.

§ Galls ars soft and spongy in summer, but
gbacome harder in autumn. Larvae are recoznized by a
Ehorny breasthone on the vantral surface batween 2nd and
EBrd segments.

| Larvae puvate ovsr winter in Gall, imago
‘emerging in the spring.

L = Longitudinal radial section showing larva in its
| elongated cavity.

Nvatural size.
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Plate XX.

i Willow Zzz Gall, (Euura ovum, Walsh)




Plate XII.

n

Willow Egg Gall,(Zuura ovuu, Walsh)
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ORDER HUTMIPIZRA

Family Aphididas.

| Aphids or plant lice are found infesting all kinds
iof vazetation. Some ars black, others green and still
%others are covered with a white woolly secretion.

jThere ars winged and wingless forms amongst our most
‘common species. Their size is small, seldom h2ing

over a quarter of an inch in length. Their life history
‘is ratier surprising and tney show a symbiotic rslation
;to ants. Thsir rate of increase is so snormous taat
‘vegetation would bes practically wiped out, wers it not

for tnsir legions of natural senemises. The rapid in-

‘crease is owing tu
(1) Early ageof reproduction.
(2) Parthsnogznsric forus.

(3) ifost spscies jm"od.uc’-l %1V1ng young durins the
sumier.

After several generationsof aphids have besen produced
during ths summer, asexually, there somes a sexual
|

generation in the autumn. The males and females pair,

egzs are laid and hatch out the following spring.

Durinz the summer the females are nsarly all wingless,

‘

winzsd forms appsaring only once or twice during the
%yéar, or where mixration is nscegsary on account of
scarcity of food.

Tne aphids secrete a honey-dew which is fsd upon

hy ants, bees and wasps. Several spscies form Fleshy
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galls on the lsaves and soft tissues of plants.

‘ Species of the genus Schizonsura and Laciinus,
found commonly on the branches of trees, excrete larze
Equantities of honeydew, upon which fungus srowths
gdevelop, forming large spongy galls; 3.g., Scorias
éspongiosum (Comstock p.161).

| Schizoneura Canigera, Hansen attacks the applse,
fproducing galls on the rocts and sometimes warsings
?on the branches, but has not hsen collected in this
locality.

f Grape Phylloxera, (Phylloxera vastatrix,Planchon)

sometimes proves a serious pest. It has four well-

| .
'defined stages:

§ (1) The sexual form, consisting of a singzle
}generatlon;

(2) fThe leaf gall stage, consisting of from one
to five generations,

| (3) The root gall form, consisting of sevsral
gganerations;

(H%.The winzsd form, which is a single summsr
zeneration. *

# i4el., T. Cook. "Galls of Indiana".
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| PLATE XXII.

'SPRUCE 3ALL LOUSE, Chermes abietis.

é Showin:; the charactsristic bsnding and
iswelllng of the young spruce twigs.

T Adult emerges from the galls about August 1lst,
%and after a day's rest is capable of flying long
%distances. Female lays from 30 to 40 eggs, then dies
éwhile resting on the sggs. The sg2s hatch in about
?two weeks and the larvas burrow into tne immature huds
iand reiain thers overwinter. The following spring

!their presence in tins bud causses ths hypsrtrophy.

| Pound on Blacz Spruce (Picea nigra),
fnite Spruce (Picea canadensis),
Ralsam (Abies halsamea),
and Hsulock (Tauga canadsnsis).
iNatural size.
, PLATE XXIII.
fSPRUCE GALL LOUSE, enlarged thres times

PLATE XXIV.

These peculiar galls ars upon the trunk of an
Eold Ralsam Poplar (P. balsamifera).
‘ Probably caused by one of the plant-lice -
kchlzoneura. Photozraph was taken in the Grassn Moun-
&ains, Eastern Qusebec, and this particular trse was
@ractically covered with these galls; unfortunately,
however, the tree was so located that specimens could

hot be collectsd. Ths photograph was taxzen through the



trees with a tele-photo lens.

About natural size.

6" ‘;:



Spruce




Plate XXIII.

Spruce Gall lousa,(Chermss abietis)
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FPamily Eriophyidae.

: A family which until recently was known as the
EPhytoptidae, possessing members of curious cylindrical
fonm and minute sizs.

They are strictly plant feeders and many species

form galls. These galls or acarocecidia, are abnormal

growths of the leaves and buds of plants, and consist

' of variously thickened portions which, in the cass of
éleaves, are usually umost hypsertrophied on the upper
;surface. Ths lowsr or under part of tins Gall is drawn
"up to the intsrior, whichis filled - as is also the
~opening - with tufts of hair or trichomatous outgrowths
amon=z which the minute insects live. Galls occur on the
mapls, =lm, birch, hasswood, pear, plum, ash, aldsr and
many others.

Thess minute cylindrical Gall-mites rar:ly exceed
1/200 of an inch in tength, and a quarter of this measurm
at the grsatest width. The family includes the more
familiar forms known popularly as Red Spiders, True
Spiders, Scorpions, Chsese :dites and numsrous parasitic
forms.

Banks, (1907) states tnat there are at present
four hundred and fifty species, grouped in one hundred
and thirty-thrse gensra, known in America, many of which

play an important part in the economy of the country.
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| The very simplest and slementary type of Gall is
éfound in the excrescsncses induced by memhsrs of this
iGall—mite family Hriophyidae. This fawily has hazen
_the careful study and investization of _r. lalepa,
§1898, of Vienna, accordin: to whose revision of the
classi-ication and nomsnclature we havs the family
Qdivided into two sub-families: Eriophyinae and Phyllo-
écoptineaa. 0f the Triophyineae we have two gensra:
iEriophyes and Monochetus, the formsr containing 146
species, 31 of which are known to occur in Great Britain
(0ollinge,1904) and 40 Gall#forming speci:s collscted
éby the writer in Canada.

EDescription of Gall-mites:

4

‘ Gall-mitss ars as a family of a hyaline or pinkish
jcolour, cylindro-slongate in shape, tapering gradually
gtouards the caudal extremity and mors suddenly towards
‘the cephalic direction, where there are two pairs of
éshort stubby legs, distinctly five jointed and
terminating in two tarsal-claws. The lower of these
tarsal-claws usually bears hair-like spines, but the
uppsr ohe is spineless, blunt and somswhat longer.
Betwsen the two pairs of legs,and somewhat antsrior
to them,is tue head which is drawn out into a snout.
The mouthparts consist of a pair of nsedle-like
sandihles and a thrée—jointed maxillary palpi. The head

ig united with the tnorax, forming a cephalothorax,



‘covered dorsally by a shield-like covsring with
glongitudinal furrows. [he ahdomen is divided into .any
‘delicate seguments, on sach of which rows of small,
stubby protu»nerances arise. Hxtending latsrally from
2the abdomen are hair-like hristlss or setae, usually
ifive pairs; 1.e., seta latsralis, seta vantralis I,
zseta ventralis II, seta ventralis III, and the seta
“caudalis.

At thes posterior end of the body, immediately caudad

to the seta caudalis, are two disk-like appendages

which may bs opsned or closad at will, fon:ing a sucker-
Elike organ by ..cans ¢f which the mits can srect its

ébody and »y curious spring-like motions jump sevsral
fmillimeters.

| Collinge, 1904, says in rssard to the functionings
of this caudal orzan "tney ohtain a firm hold with the
.itail—disc and se=si to wait tnrss or four minutes in this
‘position hoving to attach themsslves to soms insect or
§arachnid". This remarkable method adopted by the mites
fas a means to migration was veriFied by ths writer,

by causing specimens of HMusca damestica, rendersd mors
ior less listless as a rssult of ths attack of a fungus,
gEmpusa muscae, to paraﬁe over a leaf of Tilia americana
;which was padly affected with Eriophyes abnormis.
iicroscopical sxamination of ths legs and ahdomen of

ithe fly later, rsvealed many wites adhsring.
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;' Newstead, 1901y refsrring to this psculiarity

of the mites standing erect says "I have sesn an
individual whil: in sucnh a position support elsven of
its compa ions, all of wanicn nas anchorsd themsslves
toits boedy by their anal claspers", indicating the
snormous strength these mitses have in nsinsg able to
raise their bodiss in this manner on so snort a levar-
aze. The epidermis of the mites is of a cnitinous
nature wnich makss stainin: and clarifying for micros-
?copical egamination difficult.

; As to size, the mites vary accomding to ths swvacies.
A sinzle adult female of Eriopnyes parvulus measuring

100 microns 1/250 of an inch, whils the female of

Eriophyes mentharius, one of tns largest species known,

measurss 310 microns 1/80 of an inch.

THE FROST MITE GALLS.

These foliaesous excrescences or Erinsum (uarshall

ftard, 1901), are coumonly umet with in the.vicinity of
EMacaonald College, upon the leaves of Acer Saccharum,
fAcer saccharinum, Acer spicatum, Ulmus amsricana,
éBetula alba, Betula papyrifera, Betula lsnta, Faszus
Esylvatica, Fraxinus americana and Rhus radicans, and
gare the simplest form of Gall known, consisting msrely
Vin the simple hypsrtrophy of epidermal cells, attacked
while still embryonal, into trichomatous outgrowths,

fas a result of the nibblings of the mites. Ihe -
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5trichomes ariss in clusters and ars apparsntly a factor
'in the plant's endeavour to prevent the loss of cell
'sap winich would otherwise bs more pronounced and
ganalogous to the reaction of many plants when grown
;under xerophytic conditions; i.e., ths production of

éhair-like outgrowths frouw ths epidermis to modify heat

Land evaporation.

| These patches upon the leaves ars whitish at first
;and resemble isolated arsas of hoar-frost. iany,
fhowaver, soon assume a reddish or brownish colouration
?possibly as a result of the secretion of oxidative
genzymes by mites.

f According to Marshall Ward, 1901, Perscon has
gdesd}ibed these Frost Mits-galls as being a rssult

iof fungus activitiss and ziven them the generic
fsignificance of ERINEUM.

f Many specises producing these Frost .ite-galls

gon our Canadian flora have not as yet besn worked out.
fSpecific differences in the size, number of abdominal

!

' 8triae and sstae, etc., have been noted by the writer.

Fusiform and Pouch Mite-Galls.

Other Eriophyid Galis are found, varying from the
’?rost Mits-gall in having more pronounced hypsrtrophy,
:followed by the intussusception of the lesaf tissues.

This gives rise to galls popularly known as Dimple Galis
Capsule Galls, Pocket or Pouch Galls, according to the

extent and nature of the tissus inversion.
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‘ PLATE XXV.
'MAPLE.POCKET GALL, Phyllocoptes quadripes, Shiumsr.
| Eriophyes quadripes, Shimer

Phytoptus " "
| On the leaves of soft maple (acer dasycarpum).
gThe galls are small and variable, usually somewhat con-
Evex on upper surface and connected to tihe leaf by a
gslender neck.
; These galls appsar on ths maple, with the
Eunfolding of ths leaves, as slight swellings of the
gparenchyma, and usually expand into little galls as the
lsaf matures, rising from the upper sides of the leaf.
'The Gall follows the seasonal changes of the leaf,

| greenish.in summer turning reddish, finally hrownish

gin autumn. The outer surface is smooth, but tis walls
jare broadly and irrsgularly impressed, making an uneven
!outline.

g Position of the Gall on thes under side of the
!leaf is indicated by a depression with a tuft of white
;hairs or trichomes in the centfe which covers the
’opening into the Gall and Kkseeps out tramp insects.

Siizhtly reduced.



Plats XXV.

Soft Maple Pockat Gall,(Phyllocoptes guadripes,
Shimar)




PLATE XXVI.

Photograph of an adult mite taken from Gall

on soft maple, showing the gensral contour of the mite
‘and the four sucksr-lsgs, all rising frow the antarior
end of the body.

Enlarssd three hundred times.

1
| PLATE XXVII.
MAPLE POUCH GALL, Phyllocoptes acseris-cruumena, Riley.

Eriophyes acericola, Garman.

| Phytoptus acericola, Garman.
| This mite produced galls on the leaves of
|

'hard maple (Acer Saccharum).

: The Gall is very slsnder and tapsrs to both
extremitiss; about 1/10 to 1/5 of an inch in length
and is attacned to the upper surface of the leaf by

one end.

| idites wers found in large numbsers in thess galls
Eduring September and October (1905) and the striae
on the body averagsd about 28 in number.

| S1ightly reduced.

| PLAT® XXVIII.

'ELM POCKET GALL, Eriophyes ulmi, Garman.
(Phytoptus ulmi)

A small mors or less spherical Gall, with

sligzhtly constricted neck, occurring upon the surface

' of the wihite elm (Ulmus americana). In gensral form,
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thls Gall resembles the P. quadripes; but is smaller,
mnore slender and not constricted so abruptl- at the
neck. The walls are thick, with numerous folds
projecting into the innsr cavity. Ins younz and adults
were found in the galls in July and Sspteubsr.

The outer surface of ths Gall has unicellular
:hairs or trichomes projecting from it.
Size of =alls in plate 17 m.m.
Adult mite is very slender having from 67 to 70 striase.
Hatural size.

PLATE XXIX.

MANILOBA MAPLE WART-LIKE DIMPLE GALL, %riophyes sp.
1 Roughened, wart-like, sessile galls upon the
hppar surfaces of the leaves of Manitoba iaple (Acer
%egundo). The galls vary in size and somstimes grow
together, forming irregular roughsensd areas.
The position of the Gall from the under

surface of the leaf is recognized by a cavity or

depression, fillsd by trichomes as in previous
bescribad species.

Natural size.






Plate XXVII.

Sugar Maple Pouch Gall,(Phyllocoptes acariSHGT%mgnaj
Rilsy




Plate XXVIII.

Elm Pocket-Gall,(Eriophyas ulmi, Garman)




Plate XXIX,

Wart-iike Dimple Gall, (Eriophyses

sp. )
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PLATE XXX.

ADVENTITIOUS BUD GALL, ZIriophyes sp.

H

|
i
|
|
|
|

Causes an adventitious development of huds
upon the small lateral branches of Birch (B.entsa).
The mites, whicn are sxtremely small not excseding
1/200 of an inch, wers found in large numbers in the
interior of the buds last autumn (1709). Reproduction
evidently occurs within thess galls as in the species
lon the maples. ilew buds are added to ths clusters
each spring; but ths most profuss developmsnt occurs
on the younger branches. It is probabls that the old
wites attack the nswly formed buds each spring ano

deposit tasir =zgs in them.

PLATE XXXI.

ADVTNTITIOUS BUD GALL OF BIRCH, enlarged twice.



Plate XXX.

Adventitious Bud-Gall, (Eriopayes sp.?)

rallk
; Lk
.
.



Plate XXXI.

Adventitious Bud-Gall, (Zriophyes sp.?)




PLATE XXXII.

Showing the under surface of a leaf of
Basswood (Tilia americana), with some interesting galls
lupon it. The white tufts of hairs ars the trichomes
which cover the entrance to mite galls (Eriophyes sp.).
| ‘The little tufts of hairs in the axils of the
leaves are called Dermatia (Barnes Plant Life);
they roof over the angles made by the viens and form a
shelter for mites Which-are supposed to be beneficial
to the plant; howevef, very little is at present known
regarding the function of the Dermatia and theif
residents.

Another Gall that is shown is the BASSWOOD
WART GALL (Cecidomyia verrueicola, Osten Sacken).
These are small rounded wart-shaped galls and occur
in large numbers on the lsaves.
Common locally.
‘ PLATE XXXIII.
COCKSCOMB ELM GALL, Colopha ulmicola, Pitch
Brysoérypta ulmicola, Fitch

Thelaxes ulmicola, Walsh
Colopha ulmicola, ionell
Glyphina ulmicola, Thomas
Colopha ulmicola, Riley.
On the uppsr side of the leaf of Elm (ulmus
Americana). Gall is narrow, ersect and ireegularlji

toothed. Varies greatly in size, from an insignificant
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of thaSerrated



Plate XXXI[II.

m Gall, (Colopha ulnicola
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Gall to one an inch or more in length and a quarter
lof this in hsight. Opening of Gall is on the under
side of leaf.

Slightly enlarged.

PLATE XXXIV.

POPLAR STEM GALL, Pemphigus populicantis, Fitch.
| At junction of petiole and leaf of Carolina
Poplar (P. ionilifera). Irrezular and Spherical @all,
having the petiole apparently tucked under an extension
of the leaf, leaving a long narrow mouth-like opening
which is clearly shown in the upver left-hand specimen.

Interior of the Zall is hollow, making a

suitable home for the plant lice.

PLATE XXXV.
POISON IVY DIMPLE GALL, Eriophyes sp.
Galls are many, convex on upper surface
of leaf, green to bright reddish in colour and usually

converging into one another by midsummer, forming large

granular masses.



Plate XXXIV.

Poplar Stem Gall, (Psuphigzus populicaulis,Titch)




Plats XXXV.

Poison Ivy Dimple-Gall, Eriophyes sp.?)

4\‘;



PLATE XXXVI.

HAWTHORN LEAFP-FOLD GALL, Acarus crataegi verniculus,
Hagen.

An irregular folding of.portions of the leaf

between the veins on the upper surface of leaves.

PLATE XXXVII.

PLUM BUD GALL, Eriophyes phleocoptes, Nalepa.
A small knotty growth surrounding the

‘buds and shoots of Prunus domestica.



Hawthorn

Leaf-fold Gall, (Acarus crataagi varmiéulus
Hagan)

o



{
Plate XXXVII.

Plum Bud-Gall,

Eriophyes phloscoptss,Nal
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~ORDER COLEOPTZERA.

— — —— w— o ——  om— ottt oy opm—

0f other insects which have been rscognized
as Gall-makers there are certain curculionids
(Gall-weevils) and a species of Csrambycidae (Saperda
imbruata) which according to F. H. Butler* forms the
pseudo-galls of salix longifolia and Populus angulata
{or cottonwood.

Melville T. Cook states in his report on the
"Galls of Indiana" that a species of the family
Buprestidae, Agrilus inficollis Fabr., (The Red-necked
Agrilus) is very destructive to raspberries and black-
berries in parts of the United States. The eggs are
deposited in the canes in July or August and soon hatch,
the larvae immediately bore into the sap wood and cause
irrezular elongated galls known as the raspberry gouty
gall. The winter is passed in the gall and the adult

emserges in June or July.

#Encyp. Brit. Vol.X., p.43.
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PLATE XXXVIII.

WILLOW RRANCH GALL, Saperda concolour.

| Found on the branches of Willow (Salix
discolor). The eggs ars deposited in the tendér plant
tissues; but whethef the hypertrophy is due to the
irritating fluid or virus secreted by the female insect
and depoSited with her egg, or to the simple oval or
larval irritation of itself, is still an unsettled

question.

Natural sigze.



Plate XXXVIII.

Willow Branch-Gall, (Saperda concolor)
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Among the Lepidoptera arse Gall-rorming
1nsects b@lon21n~ to the following families:-
Ageriidae
Tortricidase,

Pterophoridae and the Tineina,

The Family Gelechiidae is reprewented by

the Guerimoschema Gallaasolidaginis, Riley, (Gelechia
Gallassolidaginis) which produces an elongated Gall

on the golden rod (Solidago canadensis).

The Tineids are the smallest Lepidoptera
known, many of them live until full grown within the
tissues of leaves forming various shaped mines and

galls.



Blate TIX1X,

¥

Elliptical Goldsnrod Gall, (Gnotimoschema
gallassolidaginis, R
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PLATE XL.
ELLIPTICAL GOLDENROD GALL, Gnorimoschema gallaesolida-
Ge%égﬁfa ggliaesolldaglnls.

On stems of ‘golden rod (Solidago canadensis).
In the left stem may be seen two larvae, each having
i1ts own apartment.

Photograph was taken in October when the
larvae had ceased feeding and become comparatively
inactive preparatory to pupation.

Stem on the right shows the moth in its pupa
stage. It remains over winter in this condition and
imag emerges the following spring.

Woolly material surrounding pupa consists of
cotton used to bring out detail in the photograph.

PLATE XLI.
FUNGUS GALL, Gymnospofangium macropus.

Found on branches of Red Cedar (Juniperus
virziniana) and sometimes mistaken for an insect Gall.
1It is the telentospore stage, and is probably the same

species that attacks the apple - apple rust.-

Not common.

Natural sigzs.



Plates XXXX.

*

Biliptical Goldenrod Gall, (Gnorimoschema gallas-c .

solidaginis,Rilay

m}
- B
’ - .
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