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ABSTRACT 

Photographs of the more common galls and abnormal plant growths 

of the Canadian Prairies caused by insects and mites are presented. Galls 

are grouped according to plant hosts; dichotomous keys and references are 

supplied to enable the reader to obtain additional biological information 

on the species treated. 

RESUME 

Le lecteur trouvera dans ce rapport des photographies des galles 

et des excroissances anormales les plus communes observees sur les plantes 

des Prairies canadiennes et causees par les insectes et les mites. Les 

galles sont groupees selon la plante hote; des cles dichotomiques et des 

references sont a 1a disposition du lecteur pour lui permettre d'obtenir 

plus de renseignements sur les especes traitees. 
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INTRODUCTION 

Unsightly plant galls are o f  common occurrence in the Canadian 

Prairies. Some , such as the poplar bud gall mite , woolly elm aphid , 

and boxelder twig borer , are of considerable economic importance. 

They not only impair growth and vigor of trees and shrubs , but also 

mar their aesthetic value. Galls may be found on buds , stems, flowers, 

leaves, petioles, and even roots . Although these deformities may be 

caused by insects, mites , bacteria, fungi,  and'nematcides, we deal here 

only with those caused by insects and mites in the Canadian Prairies . 

The insect or mite stimulates the host plant to abnormally increase 

the number or size of the cells and thus provide it with both nutritious 

food and shelter . The ability to alter plant growth for their own bene

fit is shared by several widely different groups of insects such as wasps , 

sawflies , midges, beetles , moths, aphids, and scales. The different 

species of these insects show a preference for a specific host and a 

certain part of the host. They stimulate the host to produce a type 

and shape of gall that is characteristic of the insect or mite species. 

There have been few attempts to identify the many galls and 

abnormal plant growths caused by insects and mites in the Canadian 

Prairies.  The major works (Darlington 1968 , Felt 1940, Hutchins 1969 ,  

Barnes 1948 and 1951) and minor works (Fisher 1964 , Jacobs 1964) deal 

mainly with galls outside of this area; pape!:s on p·ra ir i e  galls (Ko1ach 196 8 ,  

Shorthouse 1973 , and Harper 19 75) indicate only a very limited number. 

Studies of galls on some hosts such as poplar (Harper 1959, 1966; 
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Alleyne and Morrison 1977) and rose (Olson 1964 , Shorthouse 1973b) 

have been published , bQt these deal only with One group of insects and 

not others that also cause, deformities on the same hosts .  

This is a pictorial attelllpt to assist in identifying S01lle of >_ , 

the Illore common galls or abnormal plant growths in this area . It is 

based on laboratory ,rearings conducted during the last 10 ye,lJ;:s, The 

insect or mite causing the abnormal growth was reare,d in the- Winnipe,g, 

Edmonton , or Lethbridge laboratories , and the adults were sent to 

specialists for determination . The damage associated ,with each species, 

was photographed and grouped according to host. The host, if un�own , 

can be identified in the case of trees by consulting Hosie (1969) and 

for wild plants , Budd and Best (1964) . 

Dichotomous keys to galls of the different hosts are presente4 

to assist in their determination. These keys consist of couplets of 

opposing alternatives , one of which should lead to the identification 

of the gall. Each alternative gives either a number leading to the 

next couplet or the common and scientific name of the insect or mite 

causing the gall . The alternative leading to identification will also 

give a figure number of a photograph that shows the damage and list 

references to biological information on the species causing the gall. 

This is an expanded and revised version of an earlier study 

(Wong et aZ. 1970). As in the earlier report, the objective is to aid 

in the recognition of the more common gall-makers in the Canadian 

Prairies and to supply references that will enable the reader to obtain 
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additional information on each of the "pe"ies treated. Most of the 

galls cause negligible damage to the trees 'Ind if only few in number 

c'In be pruned and burned to prevent further i)1festation . Those g'lll" 

th'lt c'Iuse more serious damage to the host or are too numerous to 

prune can be controlled by a ,systemic. insectic'ide � 
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Ga1.1s of Alder , Alnus spp. 

1. Galls small subglobular , reddish brown in color on underside o f  

leaf, mite (Fig. 2) (Reference 20) . • • • • . . . •  Eriophyes sp . 

Galls patches of p:i.le (Figs . l� 3) . • • . . . . • • • . . . . • . . . . . • • . . . .  2 

, " , , 
2 .  Galls small irregular>:l't;l.tches of white to brownish pile on upper 

side of . leaf , mi.te.(J1:j.g. 1) . . . . • •  poss ibly Tarsonemus sp . 

Galls larger irregular· patches of yellowish to brownish pile on 

underside of l�a1';mite (Fig. 3) (Reference 33) 

. , . . • •• . . •  , • .  : . . . '. ' , . . ' " , . •. . . . . .  . • .  Phytoptus laevis (Nalepa) 

FIGS. 1-3 .  1, Gall.ofatriit�, possibly Tarsonemus sp . on alder leaf . 
2, GaU¢j;'. f m.ite , Eriophyes sp . on alder leaf . 3, Gall 
of th.e mit¢, Phytoptus laevis on alder leaf . 
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Galls of Ash , Fr=inus spp. 

1. Galls lobulate f lower masses , ash flower mite (Fig . 4) ( References 

20, 41, 43, 57) . . • • • • • . •• • . • . . • . •  Eriophyes fraxiniflora Felt 

Galls of leaves (Figs . 6, 7) ; ... . . . . . . . . . ..... . . . . . . . . . . . . . . . . .  2 

2 .  Galls swollen midrib, ash midrib gall, midge (Fig . 6) (References 

20, 57) . .. . . . . . . . ... . . .... ...... Contarinia canadensis Felt 

Galls small yellowish blisters on upper side of leaf , mite (Fig . 7) 

(Reference 20) . . . . . . . . . .. . . .. . . . . .. . . . . . . . . . . . .  Eriophyes sp . 

FIGS; 4-7; 4 , Gallo.f,the ash flower mite , Eriophyes fr=iniflor.a on 
"Ish flowers . 5 , Gall of a mite , Eriophyes sp . on elm leaves • 
6, Gall of t he ash midrib gall, Contarinia canadensis on 
midrib of ash leaves . 7, Gall of a mite, Erioph'yes. sp . on 
ash leaves . 
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Gall of Basswood, Tilia ame!'iaanq: L. 

Galls subglobular to elongate on upper surface. of leaf, mite (Figs . 10, 

11) (Reference 20) • •  PhytoaoptefZapo�sibly abnol'tnis (Garman) . 

Gall of Skeletonweed, Lygodesmia junaea (Pursh) D .  Don 

Galls oval on stem, gall wasp (Fig. 8) (Reference 20) • . . . . • • . • . • • . • . 

. • • • . • . • . • . • . .  , • • . • . . . . • . • • . . • • •  Antist!'ophus pisum Ashmead 

Gall of Fireweed, Epilobium angustifolium L. 

Galls spindle-shaped on stem, midge (Fig . 9) {lleference 20) • . • . •  , . •• .  

• •  • ; . • • • • • • . • • . . • • . • . • • • • • . . . . • • • • . • • • • • • • • • •  Last.optera.: sp, 

FIGS. 8-11. 8,  Gall of the gall wasp, Antistr'0phus pisum on stems df 
skeletonweed . 9 ,  Gall of a midge, Lasioptera sp . on stem of 
fireweed . 10, Gall of a mite, PhytocoptelZa possibly abnol'tnis 
on leaf of basswood . 11 , Another view of a gall caused by a 
mite Phytoaoptella possibly abnol'tnis on leaf of basswood . 
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G;i.Hs of Birch, Betula spp • 

. L G"lls fo�ed by "borted buds or leaves , mite (Fig . 15) (Re ference 

20) .. .. .. .. .. . ' . .. . -. ,. _ • •  '., .. .. .. .. .. .. .. .. .. ..  'o .. .. .. .. .. .. .. .. .. .. .. .. .. .. ..  -. Eriophyes sp, 

Galls on fully developed leaves ..•• . . .• . . . •• • • . • • • . . • • . . • .• . . . .  2 

2 • .  Galls small broWIlish bListers, mite (Fig . 12) .(Reference 33) • .•• 

... .. .. .. .. " .. .. .. .. ..  '* . ' . .. .. •  ," .. .. .. .. .. .. Tyrophagus putrescentiae (Schrank) 

Galls irregular patches of  pale yellowish pile on upper surface , 

mite (Fig. 14) (Reference 20) ................ Eriophyes sp . 

Gall of Hazel-nut , Cory Ius cornuta Marsh. 

1. Galls irregular patches of  pale yellowish pi�e . ()It upper surface 

of leaves, mite (Fig . 13) (Reference 20) • ... ; ....••. •  " ... ,' 

. . . . . . . . . .  • . . . . . . . . . • . . . . . . . . . . . . . • . . .. . .. .. Eriophyes sp. 

FIGS . 12-15. 12 , Gall of the mite, Tyrophagus putrescentiae on leaf of 
birch. 13 , Gall of a mite , Eriophyes sp. on leaf of hazel
nut . 14, Gall of  a mite, Eriophyes sp. on leaf of birch. 
15, Gall of a mite, Eriophyes sp. causing aborted buds on 
leaves of birch. 
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Galls of Chokecherry , Prunus virginiana L. 

1. Galls formed by swollen deformed fruit, chokecherry .midge (Fi1\, 1(;) 

(References 2, 11, 20 , 57) . • . . • . . • . . • .. . . • • • . . • • . • ..•. • • . . . . •  

.. .. .. .... ..  , . .... .. .. .. .. .. .. .. .. .. .. .. .... .. .... .. .. .. .. ..  .. Contarinia virginianiae (Felt) 

Galls of leaves and not fruit (Figs. 17 ,  18) .. . • • . . . . . . . . • • .. • . . . 2 

2. Galls spherical, jumping plant lice (Fig . 17) . . • • • . Pachypsy Ua sp . 

Galls spindle- or fingerlike , mite (Fig . 18) (References 33 ,  57) 

• . . . . . .  • • .  . •  . . . . . . . • . . . . . . . .•. . .  Phytoptus emarginatae (Keifer) 

Gall of Hawthorn, Crataegus sp . 

Galls thickened elongate areas . on leaf , midge (Fig . 19) , .• • • • • •  ; , • • • • • •  

. . . . • •  , . . . . . . . • .... . . . . . ... . . .... . • . • • . • ... , . . . . . • .  LestodipZosis sp. 

FIGS . 16-19. 16, Gall of the chokecherry midge , Contdrinia virginianiae 
causing deformed fruit of chokecherry. 17, Gall of a jump
ing plant lice, PachypsyUa sp. on leaf of chokecherry . 18 , 
Gall of  the mite, Phytoptus emarginatae on leaves of choke
cherry . 19, Gall of a midge, LestodipZosis sp . on leaf of 
hawthorn. 
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Galls of Goldenrod, Solidago spp . 

Galls spindle-shaped on stem, elliptical goldenrod gall caterpillar 

(Fig. 20) (Reference 20) • . • . . .  GnorimoschemagaZ:Zaesolidaginis 

Riley 

Galls globos� On st",m, goldenrod ball gall fly (ri�. 2.'L) (Reference 20) . .  
·"C, _,,\ 

• • • • •••• • : • • •• • • •  ;i • • • • • • • • • • • • • • • • • • • • • • •  EuPr);taioi-idaginis (Fitch) 

Gall of White Gillquefoil, PotentiZla arguta Pursh 

Galls long and sp;indle-shaped on stem, gall ",asp (Fig . 22) (Reference 

20) . . • . . . • • • . . • . • . . . . • . • • • • • . . . . • . . • • • • • " • . • . .  Diastrophus sp. 

Gall of Virginia Creeper, Parthenoci""us sp . 

Galls swollen midrib of leaf,  woodbine vein gall midge (Fig . 23) (References 

20, 56) . . . .. . . . . , .................. Da;sinfJura parthenocissi (Stebbins) 

FIGS. 20-;!3 . 20, Gall of the elliptical goldenrod caterpilla.r, Gnorimoschema 
gaZla;e solidaginis on stem of goldenr()d . 21, Gall of  the golden
rod ball gall fly, Eurosta solidaginis on stem of goldenrod. 22 , 
Gall of a gall wasp , Diastrophus sp . on stem of cinquefoil. 23,  
Gall of the woodbine vein gall midge , Dasin8ura parthenocissi 
on midrib of leaf of virginia creeper . 
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Galls. of Raspberry, RUbus spp •. 

1. GaDs not covered with spines, long stem .swellings, gall wasp (Fig. 

26) (Reference 20) • " .' ; '" ••• • • • •  ; ." , •• •. , .•• . Diaf;trophus sp . 

Galls covered with spines on stems (Figs. 24, 2.5) ' H ·'�" " " " '" 2 

2. Galls elongate , gall wasp (i:i.g. 24)(Reference20) . •  : . . .. . . . . . . . .  . 

. . • • • . • . . . . • . . . • . . .
.
• • . • . � " " :. ' , . ;  • •.• ' .' . . . . . • , Diastrophus sp. 

Galls globose, gall wasp (Fig. 25) (Refe,ence 20) • • • • • • . . • • . • . . . . .  

. . . . . . . . . • • . • • . . . . . • . . . • . • . • • •  • . • .  •.. . •  • . ... . '" Diqstrophus sp. 

Gall of Coneflower, Rudbeckia sp . 

Gall formed by foliage around stelIl, m:Ldge (Fig . 27) (Reference 46) • . . .  

• .  • • . •  '.' . . .•• . . .  Asphondylia rudbeckiaeconspicua Osten Sacken 

FIGS. 24-27. 24-26 , Galls of a gall wasp , Diastrophus sp. on stem of 
raspberry. 27 ,  Gall of the midge, AsphondyZia rudbeckiae
conspicua on foliage around stem of coneflower. 
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Galls of White Elm, UlmUs amerieana L. 

1. Galls. forme.d by the curling of  the edges of a single leaf , woolly 

elm aph:i.(i (Fig. 28) (References 2 ,  11, 28) • • • • • • • • • • • • • • . . .  

• • • • • ..•.•• • • • • • • • • • • • • • • • . • • . • •  " Eriosoma amerieanum (Riley) 

Galls nQt\ formedby the curling of the edges of a lea.f (Figs . 29-

31) • •• 
-

• • • • ••• • • • • • • • • . • • • • • • • . •  ,� • • • • • • • • • • • • • • • • • • . . • • • •  2 

, .',- <:, - - - . 
2 .  Galls forn;�Ilg: �A:os�tte on terminal leaves ,  woolly apple aphid 

(Fig.; 29) (References 2 ,  11, 28) • • ••• • • • • • • • • • • • • • • . • . . .  

• •.• • • • • ;.� •• • • • • • • • • • . . • • • •  Eriosoma Zanigerum (Hausmann) 

Galls notformirtg a rosette on terminal leaves (Figs . 30-31) • •  

• • • • • • • • • • • • • • • • • • • •  . • • • . . . • • • • • . . . • • • • . • • . • • • • • • . • • . . .  3 

3 .  Galls spiridle"shaped 011 upper side. of leaf , elm leaf gall mite 

(Fig. 30) (Reference 57) . .. . . . , . -_ . ..  Aeeria ulmieoZa (Nalepa) 

Galls roughly globose on upper side of leaf, mite (Fig. 31) . .  

• • • • • • • • • • • • . . • •  • • • • • . . • . .  • . . . . . . • • • • • • . • • .  Eriophyes sp. 

Gall of an Elm, UZrrrus sp.  

Galls pouchl:ike on upper surface of leaf , mite (Fig.  5) {References 20 , 

33) • • • • • • • . . • • ••.. . • • . • • • • • • • • • • • • . . . • . . • • • . • • •  Eriophyes sp. 

FIGS . 28-31. 28 , Gall of the_ woolly elm aphid, Eriosoma amerieanum on 
leaf of elm. 29 _ ,  Gall of the woolly apple aphid, Eriosoma 
Zanigerum on leaves of elm. 30, Gall of the elm leaf gall 
mite, Aeeria uZmieola on leaf of elm. 31,  Gall of a mite, 
Eriophyes sp . on leaves of elm. 
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Gall of Balsam Fir, Abies balsamea (L. )  Mill. 

Galls elongate swelling near base of needle,  balsam gall midge 

(Fig. 34) (References 2 ,  11 , 20 , 22, 58) • . . . . . • . . . .  

. . . . . . . . . . . . . . . . . . . . .  Dasineura balsamicola (Lintner) 

FIGS . 32-3 5 .  32, Gall of the midge, Rhabdophaga swainei on terminal 
bud of white spruce. 3 3 ,  Gall of the spruce bud midge , 
Mayetiola piceae on new growth of white spruce. 34 , 
Gall of the balsam gall midge, Dasineura balsamicola 
on needles of  balsam fir .  35 , Gall of a mite,  Eriophyes 
sp.  causing aborted buds or leaf growth on jack pine. 
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Galls of  Bur Oak, Quercus macrocarpa Michx. 

1. Galls on branches and twigs • • • • • • • •• • • • . . . • • • • . • . •  ; • • • • •  ,; '; . . . . 2 

Galls on leaf • • • • • • • • • • •• •  , • • . • • . • • • • • • • • • . • •• . • ••••••• ,' . ; •• ; . 3 

2 .  Galls not compressed in clusters with apex slightly pointed, rough 

bullet gall wasp (Figs . 36, 38) (References 20, 62) . • •• . . • . •  

Disholcaspis mamma (Cresson) 

Galls compressed in clusters with apex not slightly pointed, 

woolly fig gall wasp (Figs .  37, 39) (References 20, 62) • • . • 

• . . . . • • . . . . . . . . . • . . . . • • . • • .  Disholcaspis spongiosa (I;:arsch) 

FIGS . 36-39 . 36" 38, Galls of the rough bullet gall wasp, Disholcaspis 
mamma on twigs and branches of bur oak. 37& 39" Galls of 
the woolly fig gall wasp, Disholcaspis spongiosa on twigs 
and branches of  bur oak. 
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3 • • Galls on leaf stem or petiole, gall wasp (Fig . 40) (ReierencesZO; 

62) . . • • • • • • . • • • • . • . . • . • • .  Andrieus petiolieola (Osten Sack�n) 

Galls .on leaf blade or lamina • • • . . . . • • . • . . . . • • • • • . • . . . • • • • • • •  .. 4 

4.  Galls on midrib of leaf • . • . • . . • . • . . • • • • • . . • . • • • . . . • . • • • • • . • • . • • 5 

.Galls not on midrib of leaf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 6 

5. Galls with rosette of leaf like rudiments on upper side of leaf, . 

gall wasp (Fig. 42) (References 20, 62) • • . . . . . • • • . . . • • • • • •  

Andrieus. foliosus W�ld 

Galls densely covered with long bristlelike hairs on underside of 

leaf,  hairy oak gall wasp (Fig . 43) (References 20 , 62) . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .. Ael'aspis vi Uosa Gi lIe t te 

6 .  Galls oval, blisterlike swellings on upper side of leaf with dense 

brownish pubescence on underside of gall, mites (Fig. 41) 

(Reference 20) . • . • . . . . . • • • . . . . . • • • • . . . . . • • • • • •  EJ:'iophyl3'1 ��. 
Galls not blisterlike but globose or oval in shape • • • • • . • • • • • • •

. 
7 

FIGS . 40-43. 40 , Gall of the gall wasp , Andrieus pe-tiolieoZca '.o';'1.e8.f 
stem of bur oak . 41 ,  Gall of a mite, El'iophyessp'.ot( 
leaf of bur oak. 42 , Gall of the gall wasp, Andricus 
foliosus on leaf of bur oak. 43, Gall of the hairy oak 
gall wasp, Ael'aspis viUosa on leaf of bur o",k. 
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7 .  Galls oval, flatten"d on top on upper side of l,,"f, gall wasp (Fig . 

47) (References 20,  62) • • • • • • • . • • • • • • • •  ;.; ';... . Neuroterus sp. 

Galls globose in shape on underside of leaf • ••• • •  ';' . . • . • .  • • • • • 8 

8 .  Galls smooth and covered with woolly fibers , i�11wasp (Fig . 45) 

(References 20 , 6 2) Neuroterus sp. 

Galls rough with surface faceted, gall wasp (Figs. 44, 46) (Ref-

erences 20 , 62) a .. . .. .. . .. .. .. .. .. .. .. .. . .. .. .. .. .. .. ..  e_ " .. ..  .. ' Neuroterus sp . 

FIGS . 44-47 . Galls of gall wasps , Neuroterus SPP' ,on leaves of bur oak. 
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Galls of Manitoba Maple, Ace1' negundoL .  

1. Galls swollen terminal buds, box. elder bud. ga:il"1l1idge, (Fig. 51) 

(Reference 20) • • • • • • • • . . • • • Cecidomyitl1U?{lUn,dini$ Gillette 
, , ,\ , " , : 

Galls of twig and leaves • • . . • . • • • • . . • • • • •• • •  � ••.. •  
,
'" . : • •  , ; . . •  2 

2 .  Galls spindle-shaped swelling o f  new twig, box elder tw:ig borer 

(Figs. 48, 49) (References 2, 11, 48) . . . . • • • • •••.• • • . • • • . . •  

. . . • ••. . . • . . . . . . • . . . . .  . •  Pl'Oteote1'as wiUingana(IZearfott) 

Galls of leaves • • • . . • • • • . . • • • • • . . • • . . . . • • • . . . • • • . . .  • • . . •  " 3 

3 .  Galls swollen long fleshy leaves, box elder leaf gall midge (F.ig . 50) 

(References 2, 11, 28 , 63) . • • • . . . .  Contarinia negun11ifoUa Felt 

Galls not swollen fleshy leaves • . • . • • . . . . • • • • • . • • • . . • • • • . • • • • . . • • •  4 

' .' 
FIGS. 48-51. 48 & 49,  Galls ofthe/t'"xeld",r.twig borer, Proteotems 

wi Uingana OIl{ nej>l tw*1? of Marlitoba maple. 50, Gall of the 
box elder 'leaf gal1mid!\e, Contal'inia negundij'oUa .. on 
Manitoba maple·leaf . 51, Ga11 of the box elder hu,d'gall 
midge, Cecidomyia negundinis on Manito.ba maple leaf .  
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4. Galls globular' or blist.erlike . • . . • . • • • •  . .  • .  . . •  . . • . •  . . . . •  . .  5 

. Galls formed bf:3irregular patch of whitisll.pile on the under-

side, mite (i�gs. 53, 54) (References 2Q, 33). .......... . 

• . • . • • •  . .. • • . •  • . . . . EPiophyes negundi Hodgkiss 

5 • .  Galls blisterl'tk;t:la;rigc;l'oughly ovoid,along midvein , midge (Fig. 

52) (R';fe���ce 2d) • • . . . . • • • • • . • • • ••••• . . •• •  Lasiopt;era sp . 

Galls globular along veins . • . . . . • . • . • • • • • . . . • . . . . . . • . • . . . . .  6 

6. Galls with . whitish le# pile, mi.te (Fig . 55) . . .  EPiophyes sp . 

Galls piriki;m.apl.�bladder.gall mite (Fig. 58) (References 28, 

33, 43) . • . • . . . . . • • . •• . • . . . .  " Va$at;e$quadripedes complex 

FIGS . 52-55. 52, Gall. of a midge , La$iopt;era sp . on Manitoba maple 
leaf, 53 & ·54, Galls of the mite, EPiophyes negundi 
on Manitoba maple leaf . 55, Gall of a mite , EPiophyes 
sp . on Manitoba maple leaf. 
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Galls of Other Maples, Aoer spp • 

. 1 .  Galls globula:l:", pink 0:1:" reddish in colol' on upper side o f  leaf and 

in irregular reddish patches of pile on underside of leaf , 

maple bladder gall mite (Figs . 56, 57) (Reference:s<28 , 33) 

• • • • • • . . . . . • • • • • • • • • • • • • . • . . • • . . •  Vasates quad:r!ipedes complex 

Galls not globular , reddish pile over most of the upper side of leaf 

and no . .  galls on the underside of leaf , mite (Fig. 59)  . . . • • • . • •  

. . .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. Eriophyes sp . 

.FIGS . 56 .... 59. 56 , . Ga1l6f1l.�p1;ebladder gall mite, Vasates quad:r!ipedes 
complex on upp�r side of maple leaf . 57, Gall of the maple 
bladderg;illmit", Vasates quad:r!ipedes Shimer on underside 
of l'ed maple l"af. 58, Gall of a maple b ladder gall mit e ,  
Vasates quad:r!ipedes complex on Manitoba maple leaf . 59, 
Gall of a mite, Eriophyes sp . on maple lea f .  
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Galls pf Jack Piue , Pinusbanksi.= Lamb. 

1. Gall$ formed by .aborted budsorleafgr6wth, mite (Fig . 35) (Refer� 

euce 20) • • ••. . • • • • • • . • • .• • • • ••• . •  , • •  , • • • • • • •• • • •  Eriophyes sp . 

Galls U()t formed by aborted buds or leaf growth . • . . . • • • • • • • • • • • •  2 

2. Galls fprmed by swolleunew sho()ts (F:t;,;s .  61 , 62) • • . • • • • • .  , . • •  , . 3 

Gitl.ls formed by pitch (Fig. 60,  63): • • • • • . . • . . . • . • • • • . ••• • • •  ; • • • •  4 

3 .  Galls. containiug several larvae , chalcid (Fig . 61) (References 59, 

66) . . . . • . . • • . . . • • • • . • . . • . • • • • • . . . . . . . Eurytoma ealyeis Bugbee 

Galls coutaiuing a single larva , sawfly (Fig. 62) (Reference 66) . .  

. . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  XyeZa sp . 

4 .  Galls· small on new shoots , pitch·midge (Fig . 60) (Reference 49) . . • 

.. ;,.-- . . .. -.,-,. , ............ ........ . ..... .... . . '", ., ' . .. . - ;',-. Ceeidomyia reeksi Vockeroth . 

6al{s n6t small, at j unction of brauches and stem, pitch uodllle lll'l,ker · 

moth (Fig . 63) (Reference 60) • • • .  Petrova albieapitana (Busck) 

FIGS . 60�63. 6 0 ,  Gall of the pitch midge, Ceeidomyia reeksi on new 
shoots of j ack pine . 6 1 ,  Gall of the chalcid , E111'ytoma 
eaZyeis on new shoot of jack pine . 6 2 ,  Gall of a sawfly , 
Xyela s p .  on new shoot of j ack pine. 6 3 ,  Gall of the 
pitch nodule maker moth, Petrova albieapitana at junction 
of branch and s tern of jack pine . 



36 



37 

Galls of Poplar, Populus spp . 

1.. Galls on stem ,or attached to stem or twig .. .. .. .. .. .. .. .. .. .. 
-
•

. 
" .. .. .. .. .  ' •• '" .. ,. 2 

Galls on twigs, petioles, or leaves • • • • •• • • • •  ; • . • . • • • • • • • • • • • . •  7 

2 .  Galls on stem • . • . . . . • . • • • . • • • . • . • • . • • • • • • • • • • •• . . • • • • • • • • • • • • . .  3 

Galls attached to stem or twig • • • • . . • . . • • • • • • • • • • ; " ',' . • • • • • • •  " 5 

3. Galls at junction of root and stem of regeneration poplars, poplar 

borer (Fig. 66) (References 17, 67) . , . Saperda calcarata Say 

Galls not, at juncti.on of root and stem of regeneration poplar . . 4 

4. Galls slightly flattened and spi.ndle-shaped, longhorned beetle (Fig . 

65) (References 18, 68, 70) • • •  Saperda populn,:a moesta Le Conte 

Galls not "l:i,ghtly flattened, oval in shape, fly (Fig . 67) (Reference 

20) • . . • •• . . • . • . •• . . . . . . . . • • . • . • . . . . . . •• . . . . . .  Me lanagromy za s p • 

FIGS. 64-67 . 64, Gall of a mite, AceY'ia sp . nr. dispar (Nalepa) at apex 
of trembling aspen twig. 65, Gall of the longhorned beetle, 
Saperda populnea moesta on balsam poplar stem. 66, Gall of 
the poplar borer, Saperda calcarata at junction of stem and 
root of trembling aspen. 67, Gall of a fly, Melanagromyza 
sp . on trembling aspen stem. 
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5. Galls with extensive convolutions and ridges at al'icesoJ;'"tellt, 

poplar vagabond aphid (Fig . 68) (References 24, 30,031, 

54) . , • • • • • • • • • • • • • •• • •  �: . •  MordJ,)iZkoja vagabwula (Walsh) 

Galls without extensive convolutions and ridges . . . . . . ''','' ,. 6 

6 Galls woody in appearance aloIlg stem, poplar bud gall mi1:e(li;i,g. 

71) (References 7, 33, 36) • . . • . . •  Aceoria parapopua i!:.eifer 

,Galls of deformed leaves with rolled edges forming. bal;l;"like 

clusters at apices of stem or tWigs, mite (Fig. 64) (Refer-

ence 39) Aceona sp. nr . dis par (Nalepa) 

7 • Galls on twigs . . • . . . . . . • • . • • • • • • • • • • • • • • • • . • . . . . . •• • • • • • • • • . .  8 

Galls on petioles and (or) leaves . . . . . . . • • • • • . • • • • • . . • . . . • • •  10 

8 .  Galls round or globular, poplar twig gall aphid (Fig . 69) (Refer-

ences 24, 47)  . . • • • • • • • • . • • •  Pemphigus pOpUlil'amU�orwnRiley 

Galls elongate or ,appear tapered • • ••• • • • • • . • • . . . . . . . . . . • • • • • . • •  9 

FIGS. 68-71. 68, Gall of the poplar vagabond aphid, MordJ,)iZ�oja 
vagabunda at apex of  easte,rn cottonwood stem. 69 , Gall 
of the poplar twig gall aphid, Peomphigus populiramu�orwn 
on plains cottonwood twig. 70, Gall of the aspen leaf
pocket aphid, Pachypappa saccu�i on trembling aspen 
leaves.  71, Gall of the poplar bud gall mite, Aceoria 
parapo puli on trembling aspen leaves. 
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9 .  Gall at basEl, midge (Fig. 

GaIl 'near ce)],ter of short 
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. . 
73) .. .. .. .. .. ' .. - . .. .  0 . .. .. .. .. .  -., . .. .. .. .. ..  

shoot, gall wasp (Fig. 75) 

Cecidomyiid sp • 

. . . Cynipid sp . 

10. Galls formed at junction of leaf blade and. petiole • • • • • • • •• • •• • •  11 

Gatls on' leaf or petiole ' . .. .. .. .. . , "  .. .  ,. '": ... _'. �-.... ' "  .. _- .. .. .. '. .. .. .. .. .. .. .. .. .. .. .. .. .... 14 

11. Galls formed by swelling and twisting of petiole and leaf blade 

(Figs. 72, 74, 83) .. . .. . ......... .. . ........... . ....... . .. . .  12 

Galls formed by swelling of base of leaf blade or apex of petiole 

(Figs. 16, 77) ........ . . . . ........... . ............ . . ....... 13 

12. Galls with a slit for exit hole, poplar bullet gall aphid, (Fig . 74) 

(References l, 24, 47) . . . . .. . . ... Pemphigus popuUgZobuU Fitch 

Galls with small round exit hole, poplar leaf-petiole gall aphid 

(Figs .• 72, 83) (References .1, 24 , 47) . . .. . . . . . . . . . . . . . . . . . . . . .. 

• • • • • • •• • . • • • . ; • • • • • • • • • •• • .. • .. . . . Pemphigus popuUeauUs Fitch 

FIGS . 72-75. 72, Gall of the poplar leaf-p etiole gall aphid, Pe mphigus 
popuZiaauZis on eastern cottonwood leaf. 73, Gall of a 
midge, Cecidomyiid sp . at base of trembling aspen twig . 
74, Gall of the poplar bullet gall aphid, Pe mphigus 
po puZiglobuZi at junction of leaf blade and petiole of 
balsam poplar. 75, Gall of a gall wasp, Cynipid sp. on 
balsam poplar short shoot .  
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13. Galls formed mostly by swelling on upper side of leaf base with 

petiole, exit hQle a slit', aphid (Fig. 76) (References 1, 

47) " • • •  • • • • • • • • • • • • • • •  • •  • • • •  Perrrphigus monophagus Maxson 

Galls formed mostly of swollen petiole twisted . on broadened leaf 

base, exit hole a long crevice, poplar petiole-leaf gall 

aphid (Fig. 77) (References 1, 23, 24, 47) • • • • • • • • • • • • . • • •  

• •  • • • • • • • • . , • • • • • • • • • • • • •  Pemphigus june1;isensoria1;us Maxson 

• • • • • • • • • • • • • • • • • • • • • •  " • • • • • • . . •  Pemphigus nor1;onii Maxson 

14 . Galls on petiole (Figs . 78, 79, 80, 82, 83) • • • • • . • • . . . • • • • . .  15 

Galls on leaves (Figs . 70, 81, 84, 85, 86, 87, 88, 89, 91) • •  18 

15 . Galls spherical (Figs . 78, 79, 83) • • • . • • • • • • • • • • • • . • • . . . • . • •  16 

Galls purse- or flasklike (Figs . 80, 82) . . • . . • • . . • • • . . • • • . . .  17 

16 .  Galls ribbed, ribbed petiole gall caterpillar (Fig . 79) (Refer-

ences 2, 11, 20) . • . . • • . . . . . •  Eetoedemia popuZeUa (Busck) 

Galls not ribbed with a transverse slit, poplar leaf-stem gall 

aphid· (Figs . 78, 83) (References 1, 24, 47) • • • • • . • • . • • . . .  

• • • • . • • • • . • • • • • • • • • •  • . . •  Pemphigus populi transversus Riley 

FIGS. 76-79 . 76, Gall of the aphid, PemphigusmonOphagus on eastern 
cottonwood leaf. 77, Gall of ·the poplar petiole-leaf 
gall aphid, Pemphigus junetisensoriatus on eastern 
cottonwood leaf . 78, Gall of the poplar leaf-stem gall 
aphid, Perrrphigus popuZitransversus on petiole of plains 
cottonwood leaf . 79, Gall of the ribbed petiole gall 
caterpillar, Eetoedemia popuZeZla on petiole of trembl
ing aspen. 
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17. Galls large and tapered., 1ii1:i.der :tf/an lqng, aph:i.d (Fig . 82) (References 

1, 23, 25, 47)  • • • • • • • • • • • • • • • • • •  • •  Pe mphigus bur'sanus Linnaeus 

Galls small and not tapered, longer than wide, midge (Fig. 80) • • . • • •  

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  . • • • • • . • • • • • • • • • • Cecidomyiid sp . 

18 . Pilelike growths on leaf surface , mite ( Fig . 81) . • . •  AcotyZedon sp . 

Pilelike growths not present on leaf surface • • • • • . . • . . . . • • • • . . • •  19 

FIGS. 80-83 . 80, Gall of a midge, Cecidomyiid sp. on petiole of trembl
ing aspen leaf. 81,  Gall of a mite , Acoty Zedon sp . on 
trembling aspen leaves . 82, Gall of the aphid , Pemphigus 
bursarius on petiole of Griffin poplar leaf . 83, Gall of 
the poplar leaf-stem gall aphid, Pemphigus populitransversus 
(lower gall) and the poplar leaf-petiole gall aphid , Pemphigus 
popuZiaauZis (upper gall) on leaf of plains cottonwood . 
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19 . Galls near . or at leaf margin (Figs . 84, 85., 86) • • • • • • • • • • • • • • • • •  20 

Galls not near or at leaf margin (Figs . 70, 88, 89, 91) . • • • • • • • •  22 

20 . Galls in al;ow, beadlike or pocketlike, beadlike cottonwood gall 

aphid (Fig. 84) (References 24, 47) • • • • • • • • • • • • • • • • • • • • • • • • • • •  

. • •• • • . • • • • • • • • . . • . • • • . Parathecabius popuUmoniUs (Riley) 

Galls not in a row, folded leaf margin (Figs. 85, 86) • . • • • . . • • • •  21 

21. Galls not swollen, folded leaf poplar aphid (Figs . 86, 87) (References 

24, 47) • • • • • • • • . • • • . • • • . . • • • • • • • •  Thecabius affinis (Kaltenbach) 

Galls swollen, midge (Fig. 85) • • • • • • • • . • • • • • • • • • • • • • •  Gecidomyiid sp.  

FIGS . 84-87.  84, Gall of the beadlike cottonwood gall, Parathecabius 
popuZi-moniUs on balsam poplar leaves . 85, Gall of a midge, 
Gec.idomyiid sp. on edge of trembling aspen leaf. 86 & 87, 
Gillls of the folded leaf poplar aphid, Thecabius affinis 
on balsam poplar leaves . 
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22 . (;"lls formed by turned-'in edges of leaf, aspen leaf-pocket aphid 

(Fig. 70) (References 25, 47) 

• • • • • . . . . . • . • • • . . . . • . . • • . . . • • . .  Pachypappa sacculi Gine t te 

Galls not formed by turned-in edge of leaf (Figs . 88-91) • • • •  ..23  

23 . Gall elongate, single gall beside midvein, aphid (Figs . 88, 89) 

(References 25, 47) • • • • • • . • . •  Pemphigus populivenae Fitch 

Galls globular, several galls generally near base of leaf (Figs . 

90, 91) • • • . • • . . • . . • . • . . . • . . . . • . . . . . . • . . . • .  Cecidomyiid sp . 

FIGS. 88,..91. 88 & 89, Galls of the aphid, Pemphigus populivenae on 
midyein of balsam poplar leaf . 90 & 91, Galls of midges, 
Cecidomyiid sp.  on trembling aspen leaf. 
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Galls of Spruce, Picea spp . 

1. Galls on terminal bud, midge (Fig. 32) (References 9, 10, 20) . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . .. .. • � . . . . .. . . . .  Rhcibdophaga swainei Felt 

Galls not on terminal bud . . . . .. .  ; . .. . . . . . . . .. . . .. . . . . . . . . . . . . . . . .  2 

2 . .  Galls swellings on new shoot, causing it to curl and twist, spruce .bud 

midge (Fig. 33) (References 20, 5 3) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . .  MayetioZa piceae (Felt) 

Galls not a swelling on a new shoot . . • . . • • • . . . • . • . . . . . . . . • . . • • • • • • •  3 

3 .  Galls shaped like a pineapple (Figs . 94, 96, 98) . • • . . • . . • . • . . . • • . . •  4 

Galls not shaped like a pineapple (Figs. 92, 93, 95, 97, 99) • . . • • . .  5 

FIGS. 92-95. 92, Galls of the pine leaf cherm id, Pineus pinifo,?iae on 
white spruce needles. 93 & 95, Galls of. the sllruce gall 
aphid, Pineus similis on white spruce ne(\dles. 94, Galls 
of the spruce gall aphid, Adelgess.tropilobius on black 
spruce needles. 
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4. Galls terminal, spruce gall aphid (Fig. 94) (R¢ferences 2, 11, 38) . • .  

. • . . • • . • . . . • • . . . . • • • • . . . • . • . .  • . . AdeZge.sstr'obiZobius (Kaltenbach) 

Galls rarely terminal, spruce gall aphid (Fig",. 96, 98) (References 2, 

11, 15, 38) •• • • • • . • •• • • • •••• • . • • • • •  , ; •• AdeZgesZariciatus Patch 

5. Galls conelike, needles of gall scalelike, pine leaf chermid (Fig. 92) 

(References 2, 3, 11, 38, 61) •• . . ..... . Pineus pinifoZiae (Fitch) 

Galls elongate, needles of gall no.t scale:\:ike • • ••••• • • . • • • • • • . • • • • .  6 

6 .  Galls with swollen base of the needles joined laterally by tissue, 

Cooley spruce gall aphid (Figs. 97, 99) (References 2, 11, 12, 

13, 20, 34, 38, SO) • . • • • • . • . . . • • • • • • AdeZges cooZeyi Gillette 

Galls with swollen base of the needles not joined laterally by tissue, 

spruce gall aphid (Figs. 93, 95) (References 2, 11, 14, 20, 38) • •  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . .  Pineus simiZis (Gillette) 

FIGS . 96-99. 96 & 98, Galls of the spruce gall aphid, AdeZgesZariciatus 
on white spruce needles. 97 & 99, Galls of the Cooley spruce 
gall aphid, AdeZges cooZeyi on w:hite spruce needles. 
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Galls ofitl.ose, Rosa. spp. 

1. Galls on buds, rosette in appearance, rosette mi.dge (Fig. 103) 

(Reference 20) • • • • • • • • • •  ; : • • • • •  RYui/)dppha.ga. ;ro�a.eea. Felt 

Galls not on buds • • • • • •  

2. Galls on leaves (Figs. 101, J06, 108-111) • • • • • • • • • • • • • • • • • •  3 

Galls not on leaves (Figs, iOO, 102, 104, 105, 107) • • • • • • • •  5 

3. Galls formed by thickened and folded leaf, midge (Fig. 101) • .  

. . . . . . . . . . . • • • . • • • • . • • • • • .  . . • . . • • • • • • • • . •  Cecidomyiid sp . 

Galls not formed by thickened and folded leaf (Figs. 106, 108-

Ill) • • . . . . • • • • • • • • • • •  , . • • • .  • . . . • • • •  • • •  • • . • • • . . • • • • • • • .  4 

FIGS . 100-103. 100, Gall of the gall wasp, DiploleRisradiaum on 
rose root . 101, Gall of a midge, Cecidomyiid sp. 
on rose leaves. 102, Gall of a gall wasp, Diplo
lepis sp. on ro se stem. 103, Gall of the rosette 
midge, Rhahdopha.ga. .rosace a. on rose buds. 
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4 .  Galls i];regulaHyrounded, with9tlt"l'in�s; soft and dry, mealy rose 

gall, wasp (Fi& ,).06) (RefereI\ce<20) • • • • • • • • • • • • • • • •  , " . •  " • . • •  

. . . . .  -- .. . .. .  , . .  -. .  " . .. . . .  � . .  , . • • 0IJipY;lepis i gnota (Osten Sacken) 

Galls glQbulal1with spines, �O.t soIt , g,,11,wllsp; (F.ig"" ·108-111) 

(RefereI\ce 20) • • • • • • • • • • •• • • • • •
.

. DiPtolepis nebuZosa (Bassett) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '. D i pZotepis.poZitaAshmead 

5 .  Galls on stem or twigs (Figs . 102;104,<105, 107) . . . . . . .. . .... . .  6 

Galls irregularly rounded on root s ,  gall wasp (Fig. 100) (Reference 

20) • . . • • • • • . • • • . . . . • . • • • • . •  DipZoZepis radiqum (Osten Sacken) 

6 .  Galls spindle-shaped swellings on stem, gall wasp (Fig . 102) . • • • . .  

• . . . .  • • . • • . • • • • . • • . , . .. " . . . . . . . . . . . . . . . . . . . . .  DipZoZepis sp . 

Galls nol: spindle-shaped swellings on stem or twig (Figs . 104 , 105 , 

107) . • • • • • • . • . • • . . . • . • • • • • . . . • • • • • . • . • • • • • • • . . . • . • • . . . . • • • •  7 

FIGS . 104-107 . 104 , Gall of the spiny rose gall was p ,  DipZoZepis biaolor 
on rose twigs . 105 , Gall of the mossy rose gall wasp, 
DipZoZepis rosae on rose twig. 106 ,  Gall oJ the .me"ly 
rose gall w"sp ,  DipZoZepis ignota on rose leaves . 107, 
Gall of the many-spined gall wasp, DipZoZepis muZti-
spinosa on rose twig. . 
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7. Galls irregtllarly rounded with dense filaments. (Fig!':. 105, 107) • • S 

Galls globular with scattered spines, splnyrose ga·ll wasp (Figs. 104) 

(Reference 20) . • • • • • . • • • • • • . • • • • • • • •  DipZolepis bicolor (Harris) 

S. Galls 5-10 em in diameter, mossy rose gall wasp (Fig . 105) (Reference 

20) • • •  � , • • . • • • • . • • • • • • . • • • • • • • • • •  " Dip 1.0 1.epis rosae (Linnaeus) 

Galls less than 5 em in diameter, many-spined twig gall wasp (Fig . 

107) (Reference 20) • • . • • • . • •  Diplolepis multispinosa (Gillette) 

FIGS. lOS-Ill. lOS to 111, Galls of a gall wasp , Diplolepis spp. on rose 
1eaves. 
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.
. GaLLs of Saskatoon-:ller�1� Amelo/tahier alnifoZia (Nutt . )  

1 .  GaLLs nipplelike, pink, and c<:>yered�with whitish hairs on upper side 

of leaf, mite CF:ig. 1:t2)(Reference 33), • . . • . . . . . . . . • . . • • . . . . .  

• .  . . . . . . . . . • . • . . • . • , •. , .• .
. 
, .  • • • • .  Eriophyes aerasi-arwnena Walsh 

Galls not nipplelike aud on underside of· leaf • . • . •• • •• . . • . • . . . . . .  2 

2 . Galls .on vein and ('.overed with pale hair� , midge (Fig .•• 113) . •• . . . . .  

• • . . . • . • . . . . . • . . • . . .  . • • • . • • . . .  • . . . . . • . • . • . . • . • .  Ce('idomyiid sp . 

Galls purselike and not covered with pale hairs, midge (Fig . 114) 

. (Reference 20) . . . •• • . . . . . . • . . . . • . . • . . .  possibly {)eaidomyia sp. 

Gall of Plum,P;/'unus sp . 

1 .  (;,,11s long, fingerlike, mite (Fig . 115) (Reference 33) . . . . •• • . . . . . •  

• • •  '; ' . . . .  , . . .
.
. . . . • . . . • . • . . . . . • • . • .  Phytoptus sp. nr. padi Nalepa 

FIGS ,,112-115. 112, Gall of the mite, Eriophyes aerasi-arwnena on 
Saskataon-berry leaf. 113, Gall of a midge , Cecidamyiid 
sp. on Saskatoon-berry. leaf . 114 , Gall af a midge, pos
sibly Ceaidomyia sp • .on Saskataon_berry leaf. 115 , Gall 
.of a mite, Phytoptus sp. nr. padion plum leaves. 
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Galls of Willow, SaZix spp . 

1. Galls shap",d . like a pine cone, willow cone gall midge (Fig. 116) 

(Reference. 65)  ••.• Rhabdophaga strobiZoides (Osten Sacken) 

Galls not shaped like a pine cone •••••••••• • • . ••.•• • •••...••• 2 

2. Galls like open rosettes in cluster, willow rosette gall midge 

(Fig . 118) ·(Reference 20) , .••••••••• • • • . • • • •  , • • . • . • • •. • •  

•.•. . •. •••. .•• . Rhabdophaga saZicisbrqssicoides (Packard) 

Galls not like open rosettes in clusters ••••.•••.••. • . . •.. • 3 

3. Galls formed by misshapen leaves, spongy in appearance, mite (Fig. 

119) •..••..•..•.• ••....•...••••. •. • ••••••... •• Eriophyes sp, 

Galls not formed by misshapen leaves • • • • •••. • • • ••••. • . . .•..•. • •  4 

4 .  Galls of buds (Figs. 117, 122, 123) •..••••... ••••..•..••••••••• 5 

Galls of stem or le.aves (Figs. 120, 121, 124-139) .••. ••••••••.• 7 

5. Galls with a beak (Figs. 122, 123) •..•••••••••• ••••.••.•..••.•• 6 

Galls without a beak, ovoid in appearance, midge (Fig. 117) (Refer-

ences 19, 20) ... • . •. •••....•. OZigotrophus saZicifoZius Felt 

FIGS . 116-119. 116, Gall of the willow cone gall midge, Rhabdopha,ga 
strobiZoides at apex of willow shoot. 117, Gall of the 
midge, OZigotrophus saZicifoZius on willow bud. 118, 
Gall of the willow rosette gall midge, Rhabdophaga 
saZicisbrassicoides on willow foliage. 119, Galls of a 
mite, Eriophyes sp. on willow leaves. 
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, - - ,  , ' . 

�lls spindle-shaped and elongate ' willOW b�;��: gah �id�e (Fig . . 

123) (References 55,  64) . . .  Mayetiola riYidtJ:e (O�ten Sacken) 

Galls mo�e ovoid than elongate, midge (Fig . lii) . � C�b�dbm!,iid sp . 

7. GaHs on stem (Figs . 120, 121, 124, 125, 127, l2g; 1��Y . .. . . . • •  8 

Galls on leaves (Figs. 126, 128, 130, 132-139) . • • . . , • . •  , . . .  14 

8 .  Galls shaped like a potato , willow potato gall midge .. (Fig . 121) 

(Reference 20) • .  Rhabdophaga salieisbatatas (Osten Sacken) 

Galls not shaped like a potato (Figs . 120, 124, 125, 127 ,  129, 

131) . . . . . . . . . • . . • . • . . . . . . . . . . • . • . . . . . . . • • . . . . . . . . . . . . . .  9 

9 .  Galls spindle-shaped (Figs . 120, 127) . . . . . . . . . . . • . . . . . • .  , • .  10 

Galls not spindle-shaped (Figs . 124, 12:; ,129, l�f) : .  " . . .. 11 

FIGS . 120-123 .  120, Gall o f  the willow twig gall sawfly; . .  Euura salicis'-" 
nodus on willow shoo t ,  121, Gall "f · the willow potato 
gall midge, RhLibdophaga salicisbatatas on willow shoot. 
122, Gall of a .midge , Cecidomyiid sp ; on willow bud. 
123 , Gall of the willow beaked gall midge, Mayetio la 
rigidae on willow bud . 
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10.  Galls relatively straight , willow twig gall sawfly (]fig . 120) 

(Reference 35) • • • • • . • Euura saUc.is-nod:us (Dalla Torre) 

Galls distinctly curved, sawfly (Fig. 127) . • • . • • • • EUUl'a sp . 

11.  Galls globose surrounding stem (Figs . 124, 125) • • • • • • • • • .  12 

Galls not globose on one side of stem (Figs . 129, 131) • . .  13 

12 .  Galls with bark not broken, tissues not exposed benea.th, flat-

headed borer (Fig . 124) (Reference 69)  • • • • • • . • • • . • • • • . • .  

.. .. .. .. . . .. .. . . .. .. . .. . .. .. .. . . . .. . .. .. .. . . . .. . .. . ..  AgriZ-us ariddZ-ei Fros.t 

Galls with bark broken, tissues exposed beneath, longhorned 

beetle (Fig. 125) (References 42, 44, 68) . • . . • • • . • • . . •  : . 

. • • • . . • . . . . . • . • . . . . . . . . . . . . . .  . . . . . .  Saperda inornata Say. 

FIGS . 124-127. 124, Gall of the flatheaded borer , AgriZ-us criddZ-ei 
on willow shoo t .  125, Gall o f  the longhorned beetle, 
Saperda inornata on willow shoot . 126, Galls of the 
willow redgall sawfly, Pontania proxima on willow 
leaves . 127, Gall of a sawfly, Euura s p .  on willow 
shoot .  
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13 . Galls subglobose, with groove s ,  scarred Willow gall (Fig. 131) 

(Reference 20) • • • • • • . • • • • • • • • • •  MayetioZa tumidosae Felt 

Galls irregularly oval without grooves , fly (Fig. 129) (Refer-

ence 20) . • • • • • . • • • • • • • • • • • • • • Hexomyza saUais (Malloch) 

14 . Galls on leaf covered with hair (Figs . 1�8 , . 130) • • • . . . . . • •  15 

Galls on leaf not covered with hair. (Figs . •  132-139) . • • • • • •  16 

15 . Galls at base of leaf , gall wasp (Fig •. 130) • • • • •  Andriaus sp . 

Galls over most of leaf , mite (Fig . 128) . . . . . . .  Eriophyes sp . 

16 . Galls protruding equally above and below leaf blade (Figs . 126 , 

133-135) . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .  17 

Galls not protruding equally above and below leaf blade (Figs . 

132 , l36�139) • • • • • . . • . • • • • • • • . . . . . • . • • • • • . . . • • • • . . . . .  20 

FIGS . 128-131. 128 , Gall of a mite , Eriophyes sp . on willow leaf . 
129, Gall of the fly, Hexomyza saZiais on willow 
shoot . 130 , Gall of a gall wasp, Andriaus sp . on 
willow leaf . 131, Gall of the scarred willow gall 
midge, MayetioZa tumidosae on willow shoot .  
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17 . Galls bean�shaped, willow redgall sawfly (Fig. 126) (Reference 8)  

• • • . • • • . • • . . . . . • • • . . • . . • . . • • . .  Pontania p!'oxima (Lepeletier) 

Galls not bean-shaped (Figs . 133-135) . . • • • • . . • • • • • • • • • • • • • . • •  18 

18 . Galls long and. conical, midge (Fig . 134) • • • • • • • .  Cecidomyiid sp.  

Galls globose (Figs. 133 , 135) • • • • . • • • . . . . • • • • • • • • • • • • • • . • • . .  19 

19 ; Galls with rough surface, more than one gall at base of leaf , saw-

fly (Fig . 133) (Reference 40) • • • • • • . . • • • . • . . . • •  Pontania sp . 

Galls with smooth surface , single gall on leaf , sawfly (Fig . 135) 

(Reference 40) • • • • • • • • • . • . . • • • • • • . . • • . • • • . • • • •  Pontania sp . 

20 . Galls along midvein (Figs . l36-l39) • . . . . • . . . . . • . • • . . . . . . . . . • • . .  21 

Galls not along midvein,. small , brownish and nutlike, midge (Fig. 

132) • • • • • • • • • • • . • • • •  ' .' • • • • . • . • . • • • • • • • • • • • •  Cecidomyiid sp . 

FIGS . 132-135 . 132 , Gall of a midge, Cecid'omyiid sp . on willow leaf . 
133., Galls of a sawfly, Pontania s p .  on willow lea f .  
134 , Gall of a midge, Cecidomyiid s p .  on willow leaf . 
135 , Gall of a sawfly , Pontania s p .  on willow leaves . 
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21. Galls on both side of midvein (Figs . 137 , 139) . • • • • • • • • • . • • . . • . .  ?2 

Galls on one side of midvein (Figs . 136 , 138) . . • • . . . . . . . . • • • • • • •  23 

22. Galls liplike, willow-lipped gall midge (Fig . 139) (Reference 20) . •  

. . . . . . . • • . • . . . . . . . . .  Trishonnomya salicisverruca (Osten Sacken) 

Galls not liplike, midge (Fig . 137) • • . . . • . • • . • • • . • •  Cecidomyiid sp . 

23 . Galls palisadelike , midge (Fig . 138) • . . . . . . . . . . . . . . Cecidomyiid sp. 

Galls rounded , sawfly (Fig . 136) (Reference 20) . . • . . . • . . • . • . . • . • . . •  

. . . . . . . . • . . • . . • . . . . . . . . . . " . . . . . . . . . . . .  Pontania hospes (Walsh) 

FIGS . 136-13 9 .  136 , Gall o f  the sawfly , Pontania hospes on willow leaf . 
137 , Gall of a midge, Cecidomyiid sp . on willow leaf . 
138 , Gall of a midge , Cecidomyiid sp . on willow leaf . 
139 , Gall of the willow-lipped gall midge, Trishonnomya 
saZicisverruea on willow leaf . 
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