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S'TUDIES ON PARASITES OF T H E  SPRUCE BUDWORM, 
ARCHIPS FL'MZFERANA (Clem.) * 

2. Life History of Glypta fumiferanae 
(Viereck) (Hymenop tera, Ichneumonidae) 

BY TZ. R. BROWN, 
Forest Insects Laboratory, Sault Ste. Marie, Ont. 

ABSTRACT 
All stages of the spruce budworm parasite Glypta fumiferanae (Viereck) 

are described in this paper. Illustrations of all stages are presented. 

INTRODUCTION 
The  reasons Inr undertalring the study of this insect and the general ur- 

ctarnstanceq surrountling its develupnlent are the same as those dealt with in a 
previouc paper (I)  to r u n i c l ~  the reader is referred. A short account of the life 
hismry of r h e  host hac xl+o txen givcrl i n  the szme paper and the technique and 
rncthntls are crscntially the same in each. 

The  existence of ari unpubli~l~eil manuscript on Glypta fumzferanae by 
Dr. J .  D. Tothill (6) was made knrlrvn to the writer after the essential featurcs 
rclniaincrl herein 11atI been workecl out. Thi ,  nianuscript was in the Liles oi thc 
Fores~ lnsert La bnra torv. Fretlericton, N. R.. and was niatle available through 
the courtesy of  Mr. R. E. Ralch, Orliccr-in-chargc ol the laboratory. I'ile fol- 
lowinq account oL the lire h~storv i s  I:awd on work rarried out by the wirer,  and 
Tothill's rnan115cript is rcIert.crl to crilly when it i q  at variance wit11 the Cormer. 

From the disrectinn a r ~ d  rearing of winter-collected l a r ~ a e  it has been 
demongtrated that the paraGte nvenvinters in hibernatitlg budworm larvae, 
e i t l i~r  as an egg or a I erv young lama. As, in / ~ / J { I ? T ~ P ~ P S  J ~ ~ ? n i { ~ r n ? ~ n e  (1) the time 
nE enlergcnce ( t i  adult para5itej coincides wit11 the hatching clt the budworm eggs. 
I n  the spring the parasite tie~elops i n  the feetling bud~vorn~ larva and emerges 
a3 a full-led larra fmni fikth or \wth sLaEe hr~drvnrm?. A detailed de~cription nf 
the stage.; o r  Ghrf>tn Jzrm i f ~ r n n r r ~  is y i ~  en beIc>w Rlea5urement\ 01 each larval 
etage are prmented in the accompanying table (Table 1 ) .  The nomenclature of 
Vance and Smith (7) was adopteci in the description of the mouth parts. 

TABLE 1 
Measurements of Glypta fumiferanae (Viereck) (in mm.) 

Length of 
Larval Length Width Head Width caudal appendage No. of 
Stage Range Average Range Average Range Average Range Average individuals 

Early 1.034- 0.099- 0.1 10- 0.418- 
1st 1.397 1.272 0.176 0136 0.154 0.125 0.627 0.524 3 

Late 0.825- 0.088- 0.088- 0.066- 
1st 1.452 1.207 0.308 0.203 0.132 0.102 0.275 0.189. 10 

Combined 0.825- 0.088- 0.088- 0.066- 
1st 1.452 0.308 0.154 0.627 13 

2nd 0.880- 0.176- 0.154- 0.165- 
2.585 1.832 0.528 0.338 0.330 0.236 0.407 0.266 29 

3rd 1.738- 0.374- 0.212- 0.071- 
6.569 3.550 1.321 0.649 0.714 0.467 0.352 0.202 26 

4th 7.854- 0.714- 0.821 
11.067 8.979 2.956 1.544 1.000 0.946 4 

DESCRIPTION OF THE STAGES OF GLI'PTA FUMZFERANAE (Viereck) 

T h e  Adult 
The  adult of Glypta fumiferanae was described by Viereck (8) in 1912 

from material reared from the spruce budworm. A dorsal view of the female and 
details of characteristic head structures are illustrated in Plate X. 

As the original description of this species is very short and incomplete, i t  
has been found necessary to redescribe it as below. 

'Contribution No. 2374, Division of Entomology, Science Service, Department of . % g i -  
culture, Ottawa. 
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PLATE X 

Adult of Glyptu furniferanae (Viereck), showing female from dorsal view and details of 
characteristic head structures. 
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F ~ m a l ~ .  Leng~h  8 mnl., ovi~msitor sheath length about 4.5 mm. Temples 
flat or slightly concave, receding posteriorly at an angle of about 30°, rather 
abruptly rounder1 poster inrly, broadest above, narrowing strongly below, especially 
narrow where occiptal carina bendc outwards above genae to approach the eye, 
at this point te~nples di5tinclly narrower than width of malar space, beyond this 
point occipital carina evancsccnt. E!es strongly convex; width of head including 
eyea distinctiv greater than height. C-lypeus strongly convex, apical margin broad- 
ly rounrlcd and truncate at middle: nialar space one and one-half times as wide 
as basal width of mandible. Head densely punctate, with a very large prominent 
tuhercle Eorrnecl bv h e  convergence of the two irontal carinae above antennae, 
upper surfare of tubercle strongly concave. Temples punctate and shining, the 
ptrncturcs [en numerous venrrally. Face slightly broader than eye length. 
Mesoscutum, sctt tellu m and meyopleura densely punctate, shining; speculum 
highly polishetl, impunctatc: nlctapleura densely punctate; metapleural tooth 
prominent. Propotleuni punctate. shining, the median longitudinal carinae 
di\-el-ging and incomplete pocteriorly, very weak on some specimens; costulae 
absent; apical transverse carina rather strong and located at about apical three- 
fnurt1.r~ or propndeum. Basal se,pnents of abdomen very densely punctale and 
rather dull; slight median el~vation on first tergite; basal carinae of first tergitc 
weak and not rxlrending heynnd basal third; three apical tergites weakly punctale 
o111y at base. Sheath of nvipnuitor slightly longer than abdomen. 

Black; scape and peclicel black; flagellum black at base becoming brown 
apical1 y. Clypeus dull redclish except at base. Palpi stramineous. Tegulac 
white. All cosae, Crnnt and n~iddlc icmara testaceous; front and middle trochan- 
ters stramineous, hind trochanters brownish. Hind femora testaceous, narrowly 
blackish apically. Front tibiae and tarsi light testaceous; middle tibiae and tarsi 
testaceouq with a sligl~t I~l;~ckish tinge which becomes more prominent toward the 
apex of the lep, apical tarsal segment blackish; hind tibiae and tarsi blackish with 
narrow ba\al whitish bantls, whitish band ori metatarsus wider, no white basal 
band on apical tarsal segment. Apices of second and third tergites occasionally 
more or less dull brownish-red. 

Male.  Length 7.5 mm. Differs slightly from female in having front and 
middle trochanters light yellowish-white. Reddish coloration on abdomen, when 
present, inay be more extensive than in female, extending from first to fifth ter- 
gites; varies from light brown to dull brownish-red. 

This species traces to canadensis in Cresson's key (4). From canadensis it 
differs i r ~  having the apices of the posterior femora only narrowly blackish, not 
broadly black as in canadensis. Also, in fumiferanae the frontal cone is much 
more strongly developed than in canadensis. In  canadensis the propodeal carinae 
are much rriorc extensively developed, the median longitudinal carinae attaining 
the apical transverse carina. and the costulae are present; in fumiferanae the 
median longitudinal carinae are weak and incomplete posteriorly and the costulae 
are absent. 

The  Egg 
A newly-emerged female adult was dissected and unfertilized eggs (Plate 

XI, Fig. 1) were removed from the proximal end of the ovarioles. Eggs thus 
obtained were whitish in colour, more or less elliptical in shape and slightly 
pointed at one end. They measured 0.43 mm. in length and 0.18 mm. in width 
at the widest point. 

The  Larval Stages 
First Stage. This stage is characterized by a long, light brown, heavily 

sclerotized head projecting ventrally. The  larva at the end of the first stadium 
presents a very different appearance from that of the newly-hatched insect. For 
this reason the writer has divided this stage into early and late first-stage. 

The  early first-stage larva (Plate XI, Fig. 2A) has a body composed of a 
head and thirteen segments. The  last segment projects posteriorly in a long, 
narrow, cauda1,appendage which is almost as long as the remainder of the body. 
The  cuticle in this stage is very wrinkled. The  body is soft and cylindrical. 
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PLATE XI 

IMMATURE STAGES OF GLYPTA FUMIFERANAE (VIER.) 
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The lare Firsl-s~age larva (Plate XI, Fig. 2B) consists, as before, of a head 
and thirteen IjacIy segments. I n  111is p u  ticular stage, however, the caudal ap- 
penclage has shrunk rtritil it is only about one-sixth the total length of the body. 
t:o~li early arlrI late iil s.~-sia~t- la1 \ ac arc creamy white in colour, with the exceu- 
tion of the light brown head capaule. No spiracles are present in this stage. 

De'ipile t l ~ i s  great difference in appearance, the head measurements of the 
rlvo types cnves llle same rangc. I\lso, in both cases the head projects ventraliy 
and the niot11I1-t~art~ (Plate XI, Fig. 9) are the same. The  cuticle of the head, 
as has a1rcacIy been nr~tccl, is sclcroti~cd and light brown in colour. The man- 
clibles (md) are ]jointed and each has a heavy base articulating above with n 
hart superior pleLln,st I. mal rainus (5pr) and below with a broad, heavy inferior 
plcuror~omal ramus (ipr) . The inner, lower ends of the inferior pleurostomal 
rami ate 1,rojerrrtl metlially lo ulwr carh o~her. T h e  labiostipitcs ( I s )  lic abovc 
this central bar. :\ tllirl pleurostr~ua (]>I) y"115 t l~c brlpetior and itltcrior pleuro- 
stomal rami on either .iirle ancl conri~iucs dorsally tn lorm the epistomit (el>) 
abovc the clypcus. ( r j .  A clypeal arch (da)  is preserir ovcr  he uppcr border 01 
the clypeus. The sil~all labrum (Im) ir; !cry farntly n~arkrd off lrom h e  larger 
cl ypeus. ?'he maxillae (nlx) are thin lobes, dillicult to clistiriquir;h, lying over 
the base ol the manclibles. Neither the silk duct nor its opening wcre wet1 on any 
of the head capsules of this stage which wcic ~sa~l l ine t l .  

S ~ r g n d  S ~ I L ~ P .  Second stagc lanac  of Glypta fumzferanae (Plate X I ,  Fig. 4) 
are very different i n  appearance Iron1 1l1e first stage, particularly in the shape of 
the head and h e  ca~ttlal appendage. In this stage the head is hemispherical in 
shape and no longer projccir; \rentrally. However, the head and the first three 
body segmenrs are turnrd slightly vcnlrad, so that the anterior part is somewhat 
curved. T h e  trunk consist.; ol thirteen segments as before, but the caudal ap- 
pendage now projects somewhat ventrally and is smaller in proportion to the 
rest of the body, being about oneaeventh of the total length. The  dorsal part 
of the thirteenth segment is bent slightly upwards. The  larva, including the 
head, is creamy white in colour. Spiracles are absent. 

Tothill states that his second-stage larvae may be a composite of several 
instars and notes that there is a great range in size and width of the head in the 
specimens which he examined. However, he points to the fact that there is an 
"absence of strtrctural rliHcrcnccs in the head capsules other than those depending 
soleiy upon si~e", as srzppor~ 1r)r grouping all the specimens as second-stage larvae. 

As the rvrircr reroynircq [our larval stages in comparison with Tothill's 
three, it seems evident that tIlc second and third stage5 of the former are repre?- 
\ented hy  he secontl stage of the latter. 

T'he recognition of four larval stages, as well as the form of the cephalic 
skrletoi~ of h e  varinuq sragcs i 5  in agreement with conditions found by Cameroll 
(2) for Glypta h n c ~ i ! n t o ~  C;ratF. Crawford (3) also described four larval stages 

for Glypta rufiscutellaris Cress., but did not describe the mouth parts. 
The  cephalic skeleton of this stage (Plate XI, Fig. 5) is not well developed. 

A pleurostoma (pl) is present, bearing superior and inferior pleurostomal rami 
(spr, ipr) which articulate with the mandibles (md). The  inferior pleuro- 

stomal rami are produccd toward the mid line but are now much narrower and 
more inconspicuo~~s than in tlic first-stage larva. The  epistoma and the clypenl 
arch are not prenent. The silk duct (sd) is visible in cleared specimens and 
appears ar a ligh~ly jjigmented hrown tulle which divides into two branches a 
short distance po5teriot. to the edge oi the labiostipites (Is). Labrum (lm), 
maxi1 lae {rnx) slid labiostipi teq are inconsl~icuous fleshy lobes surrounding the 
mouth opening. 

Third Stnge. In  this q t a ~ c  the larvae increases greatly in size. Plate XI, 
Fig. 6A, represents the l ava  earlv i n  the stadium and Plate XI, Fig. 6B, a larva 
near the end of the third ptage. In the early part of this stage the head is bent 
slightly ventrallv; later i t  points anteriorlv as in the succeeding stage. The  colour 
of the larva is tlic same as that of the sccond stage. The  caudal appendage of 
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PLATE XI1 

IMMATURE STAGES OF G L Y P T A  FUMZFERANAE (VIER.) 
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this stage is again shorter in proportion to the body, being now about onc- 
eighteenth of the total length. As in the second stage it is a small ventral knob 
011 the thir~eenth body segment. No spiracles are present in this stage. 

Tothill notes the presence of leg, wing, and antenna1 buds toward the end 
of his second stage, which most probably corresponds to the writer's third stag?. 

The  cephalic skeleton of -the third-stage-larva (Plate XI, Fig. 7) is very 
similar to that of the second stage. A pleurostoma (pl),  with superior pleuro- 
stoma1 ramus (spr) articulating with thk top edge of the base of the mandible 
(md) and inferior pleurostomal ramus (ipr) which is again projected medially 
and bears a groove for the articulation of the knob-like mandibular condyle (co) , 
are the most conspicuous features. The  hypostoma is now faintly visible as a bar 
extending laterally and ventrally on either side from the point on the pleuro- 
stoma where the inferior pleurostomal ramus arises. In some cleared specimens 
part of the silk duct (sd) is visible. The  labium (lm), maxillae (mx) and 
labiostipites (1s) are, as in the second stage, merely inconspicuous fleshy lobes 
surrounding the mouth opening. 

Fourth Stage. The fourth s r q t  l a r ~ a  (Plate XII. Fig. HA) is grub-shaped 
and curved, the cylindrical body ta[~er ing  toward both etlrls. J I  is yellow-ochre in 
colour . The widest point is at the level ot [.he lilt11 or sixth Ilody segment. The  
body consists of thirteen segmen1.s as before; L I E  dorsal part of the thirteenth 
segment, which contains the anus is tilted slightly upward. In  this stage a pleural 
membrane separating the dorsal and ventrai surfaces is clearly distinguishable for 
the first time. Dorsal lobes are conspicuous on segments three to nine. The  
pleural regions are more or less wrinkled and furrowed. The  lobes noted by 
Cameron (2) on the sides of fourth-stage larvae of Glypta huesitator Grav. arc 
present in the fourth-stage fumiferanae larvae which have not yet emerged from 
the host budworm larva. Spiracles are visible for the first time. Nine pairs are 
present and are located near the anterior border of segments two and lour to 
eleven inclusive. Just dorsal to the pleural membrane of segments two and 
three and near. their posterior margins are located round areas, the rudiments 
of wing buds. Similar areas on the venter of the first three segments mark the 
position of the leg rudiments (Plate XII, Fig. 8B). The  remnant of the caudal 
appendage, which has been reduced to a very small insignificant knob, is found 
on the ventral part of the thirteenth segment, below the anus. 

The  cephalic skeleton of the fourth-tage larva (Plate XII, Fig. 9) is well- 
developed and sclerotized, the parts being readily seen in a cleared specimen. 
The  basic colour of the head capsule is light brown. The  superior and inferior 
pleurostomal rami (spr, ipr) on each side are joined by the pleurostoma (pl) . A 
short spur projects medially from each inferior pleurostomal ramus. From the 
pleurostoma the hypostoma (hy) projects laterally and slightly ventrally. 
Midway along the hypostoma the stipital sclerome (sts) extends ventrally sep- 
arating the basal maxillary cardo (ca) from the distal maxillary stipes (st). The  
epistoma (ep) is poorly developed and extends dorsally for a short distance 
above each pleurostoma but does not make a complete arch above the clypeus. 
The  labrum (lm) is not distinguishable from the clypeus. A narrow, sclerotized 
bar, not pigmented medially, extends across the edge of the labrum. The  heavy, 
sclerotized basal part of the mandible (md) articulates above and below with 
the superior and inferior pleurostornal rami respectively. The distal part of each 
mandible is slightly curved and pointed. The  labiostipital sclerome (las) forms 
a ring ventrallv around the labiostipites (1s). The  ventral part is not sclerotized 
as a bar but is pigmented. The  dorsal ends of the labiostipital sclerome are en- 
larged mediallv. From the IabiosripiraI sclerome on either side the maxillary 
sclerorne (mas) extends at  l i r s ~  laterally and ventrally, then bends laterally and 
dnrsally toward the hypostoma. Thc rnaxillary and labiostipital scleromes bound 
the labiobase (111) dorsally. .L\ LT-sllapecl, pigmented, ligular sclerome (lis) lies 
in the lahiostipi~al area. TAiithin 111e arca bounded by the ligular sclerome is the 
curved opening of the silk duct (sdo) . One pair of small round papillae is situated 
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on the labiostipites and also one papilla on c:~cIi siipes. These art: the labial (lpa) 
and maxillary (mpaj palpi r e s~ l c~ l  it:el!. Each palpus bears two sensillae, A 
number of setae are present r-rtl (hi= Iir;ltl cisl)\tilc, t11t izrgcst ol which are at,- 
ranged as follows on the head illustrated: io11r pairs on  L ~ L "  1;1l,1.mn (Im) ; tlGr- 
teen on each genal region; t t~rec or1 t.ac-11 n1axi1Iaz.y c~il>esai~cl  one on each 
maxillary cardo; one pair on the Izbiost ipites; livc pairs on tIlc labiubase. The  
antenna1 rudiments are large, prolniner~t tl;ak-hro~cn ;!reas. l)o~.sal and lareral 
to each of these is a large brown area. These areas are joined medially by a more 
lightly pigiriented line. 

The  Prepupa 
T h e  c31anges obscr\,ed in Glypta Iumiferanae during the prepupal stage 

follow closcl y tliosc described by Wlorris (5) for Exenterus abruptorius. The 
spinning ot  he cocooii i s  considered as the time of commencement of the pre- 
pupal stage. The  eonymphal stage appears the same as the fourth-stage larva ex- 
cept for the partial disappearance of the prominent lateral lobes. This stage is not 
as active as the fourlh stage larva. As  he eonlmph is very similar to the fourth- 
stage larva in appearance i t  has ilnt I.,een illustrated. 

The pronymphal stage bcgin5 rvhen r l~c  ini;tginaI c-yc? arc lircl laintly 
visible. After this the body of t l ~ c  ~~i - r ,~~ytnph (l'l;~lc U I .  Fig. 10) I>ccomc\ mole 
curved than previously and the regions 01 the ~,ul)al and in~aginal I>ntlj becomc 
differentialed. Constrictions appear between lar1~11 wgrncnls one ant1 two anti 
between segments four and five, the l a ~ ~ e r  briny I T I ~ I  r cIi\tinc~. 'l'liub tlic heall, 
thorax and abdomen are marked off. T h e  tllnracic rcgie ln I,eccnucl swollen ant1 
more cylindrical than formerly. The  l:~rcr:tl lol~cs alil~ost c o n ~ p I e ~ c l ~  clicappear 
and the imaginal eyes become more pr l~mincr~~.  Lntc in the pron! nlphal rlage 
the developing antennae, legs and ovipositor can be seen outlined. 

The  Cocoon 
The  cocoon of 1 his spccivs (Plate XII, Fig. 11) is very thin, transparent, and 

white. 7 he pupa may bc Fccn within it. I t  is spun on the balsam fir or spruce trer 
where thc hast larva war IvetEing and is usually attached to the needles. 

The  Pupa 
The pupa of Glyptn fuw?~ f ~ ~ n r r n r ,  01 1\'1i ich ~ h c  remnlr. ic illr~stratcd (Plate 

XII, Fig. 12) is oi 111c esarare 1 ~ 1 ~ .  .\I t i r l l  i~ i5 a1112r~~t wI~itc in colour and has 
conrpicuous brown q c s .  T h e  hcad, dorsal plates nf t l ~ c  abclomcn, and {lie ovipoci- 
tor turn brown d t c r  a Irw clays. At t hc qame t ime (he tlnrs~un of the rllorax. an- 
tennae, palpi, wing b~idc, tihiae, a~lrl ~arri  lurn rr, t a r i t~u5  s1i:irIeq of liglll  brow^^. 
Thrsc colotirs gradual1 y twcome intet~\iriccl rrnr i l  1I1e adult  coIour i\ attained. 
The  pupa nwa\iner al,ou t 8.t; 111111. i 11 Irtigth, but there is considerable variation 
in s i w ,  even in intlit-irluals or the utnic sex. 

DURATION OF STAGES SUBSEQUENT TO EMERGENCE FROM HOST LARVA 

The  length of time between issuance of the mature larva from the host 
and the emergence of the adult parasite may be convenie'ntly broken down into 
thrce shfir ter pcriorls: 

(1) Length of time between ir5riancc Fronz Ilost ant1 spiiining of cocoon. 
sVales or Gl?lf~!n fzr?xif~rnnne hair been olxerrctl io spend lcnglh ol tirr~e varying 
irorn l r r ~  than one dav to Eivc days in rhir stage: lunlales I m n ~  less than ont: 
clay to ~ h r e c  days. Lack of sufficient d a t a  prevcn 15 e~talllid~ment ol thc exact time 
115ually spent in this phnsc ol I he liIe I l i f ; t o ~ y .  

(2)  Length of time Z>erwccn \pinning [ I F  cocoon anc? ~~upa l ion  (=prepup21 
sta~e=eonvtnphal + pronynrphd l~ll~a$ef;) . Data arc available lor this stage from 
Se;u.climont, Ontario, in 1943 and Utack Sturgeon Lake. north ol Port Arthur, 
Ontario, in 1944. At Searchmont 15 male5 rllcltl an a\.cl-agc nC 5 rIatr in this stage 
and 25 females 4 days. At Black Sturgeon Lnkt. 28 rnalcs spcnt an average of 4 
days and 36 females 4 days in the cocoon. 

Data collected at Black Sturgeon Lake on the pronymphal part of the 
prepupal stage show that 32 males spent an average of 3 days in this stage acd 
39 females 3 days. 
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(3) Length of time between pupation and emergence of the adult 
(=pupal stage). Data on  this stage are available from Chalk River, Ontario, in 
1942, Searchmont in 1943, and Black Sturgeon Lake in 1944. Nine males at Chalk 
River spent an average period of 10 days in this stage; 8 females averaged 11 days. 
At Searchmont 26 males spent an average of 9 days in the pupal stage and 55 malcs 
averaged 10 days. Forty-seven males from Black Sturgeon Lake spent an average 
of 8 days in this stage; 66 females averaged 9.5 days. 
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SYMBOLS USED IN THIS PAPER 
c -clypeus mas-maxillary sclerome 
ca -maxillary cardo md -mandible 
cla -clypeal arch mpa-maxillary palpus 
ep -epistoma mse-maxillary seta 
hy -hypostoma mx -maxilla 
ipr -inferior pleurostomal ramus pl -pleurostoma 
las -1abiostipital sclerome sd-Silk duct 
Ib -1abiobase sdo-silk duct opening 
lis -1igular sclerome se +eta 
lm -1abrum spr -superior pleurostomal ramus 
lpa -labial palpus st -maxillary stipes 
Is -1abiostipites sts -stipital sclerome 
lse -labial seta 

EXPLANATION OF PLATES XI AND XI1 
Immature stages in life history of Glypta fumiferanae (Viereck). 
Figure 1. Egg. 

2. First-stage larva, lateral view. 
A. early Eirst-stage larva. 
B. late first-stage larva. 
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Cephalic skeleton of first-stage larva. 
Second-stage larva, lateral view. 
Cephalic skeleton of second-stage larva. 
Third-stage larva, lateral view. 
A. larva at  beginning of stage. 
B. larva near end of stage. 
Cephalic skeleton of third-stage larva. 
Fourth-stage larva. 
A. lateral view. 
R. anterior part, ventral view. 

Cephalic skeleton of fourth-stage larva. 
Pronymph, lateral view. 
Cocoon. 
Pupa, female, lateral view. 

NOTES ON T H E  ERICOIDES-DUPLICIS GROUP OF T H E  GENUS 
COLEOPHORA (LEPIDOPTERA, COLEOPHORIDAE) " 

BY J. McDUNNOUGH, 

Ottawa, Ont. 

Since the appearance o l  Dr. Plraiin's article and m y  ( J I ~  paper dealing 
with the spetics r ~ f   his complica~cd grorlp 0 1  d s t ~ r -  and Solidago-Ircdel-s in which 
the Enrewing niaculation is rnorc or lcvs bintilar, I Iia\.e paid particl~lru- attention 
i n  f ieId u70rk, esj~ecial l y in  he hlar i~  ime Pro\ i nre,, tn becuring long series of 
specimens and,  T V I I C I I C V ~ ~  pn\\il~lc, r r ~ ~ l c s  and females zn coztu. I n  consequenc:e 
I havc tlad before TIE ff;r utuclt. $c\cr;~l l~i~ntirccl cl,crilt~cns and have made large 
n~~rnljel-s uE genitalic slitIec rrl f)nrli ueses r v i t I ~  the cspccial idea of trying to dis- 
cover adeqztatc charattrrs in thrsc 01-pans whcrcby t l i t .  fcmales of the individual 
species may bc bepnrsted. I\'hile t11r : r % r ~ l ~  in  Fc>rrlr cases has been fairly satis- 
Iactory, in others 1rcsl1 cnmplicn~inns l~ ,~ve  arisen and forced me to the doubtful 
condu~ion that eithcr tllc ferna Ic jicnir alia in any one species show a very conaider- 
able degrre o l  ~ar ia t inn  - a feature not well borne out by the genitalia of 
paired captured upccil-tlons, where a~nilable - or else that inssome cases, nor- 
ably in the duplirrs complex, ~~Ibci-e the rnales show a small apical tooth on the 
left rod of the nedeagus, sel.cra1 \ I )CC~P\  occur with ~imilar  male genitalia but wicn 
differential characters in the female organs. The  matter is further complicated by 
the fact that the various forms appear ahnu1 the sairlc time (in the Maritimes 
around the middle of August) and fly ~ogcrl~ct ; i n  mnstquence, the ~lowibilit!~ 
of a certain amount of hybridi~ation is not ~ 1 1 1 1 ~  o u ~ ,  al i l~ougt~ at present I a m  
rather loathe to accept this theory as accoiinl ilia T r ~ r  the amnunt nf variation in 
fernale genitalia. It  seems to mc t h a ~  cxtn-mely rarct111 hrect l in~ will bc neceqsan, 
before the p r o b l ~ l ~ l  can be solvecl: i t  mar? I,e that we arc clcaling with so-called 
'hod-plant jpecies' and that earl1 Corm is re~triclcd tcl a single species or tn a 
closely related group r>t species r j l  cither Astrr or Sol~dngo: certain indication7 
have been notecl thal rather point in ~ l ~ i s  r l i rcc~ i r~r t .  In  the Iollo~ving notes I of- 
fer the re~ult  of 1nv rtotlies u p  trr the 1)re~c~lt tin~c; they are Lar lrom complete 
and in some caces quite umatisfaciory I ~ u t  Iilav serve to stinlulate an interest ia 
the g ~ o u p  which will evcnluallv lead 11s to a [li.opcr cnrriprehcnsion of the species 
involved; unfortunately, clue to mv pendi1lg retirement from the government 
~ervice 1 shall I>e unable to complete [he study. 

*Contribution No. 2436, Division of Entomology, Science Service, Department of Agri- 
culture, Ottawa. 
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