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",Taxonomy of Acrobasis Larvae 

and Pupae 


in Eastern North America 

(Lepidoptera: Pyralidae) 


By H. H. NEUN;ZIG, Depm·tment of Entomology, 

North Ca1'olina State University 


Acrobasis is one of the largest genera within the subfamily 
Phycitinae of the Pyralidae. Most of the known species are either 
Nearctic or Palaearctic in distribution, with the greatest number 
concentrated in eastern North America. 

The adults are small and cryptically colored. The larvae are 
secretive, usually living in parts of the host plant or in frass tubes 
on the host. Approximately one-half of the species in eastern 
North America feed as larvae on trees of the genus Car'ya of the 
family Juglandaceae, and the remaining species are associated 
with the genus Juglans of the Juglandaceae or with members of 
the Myricaceae, Betulaceae, Fagaceae, Rosaceae, or Ericaceae. 
Several eastern North American species are of economic impor
tance, including the cranberry fruitworm (Acrobasis vaccinii 
Riley), the pecan nut casebearer (A. nuxvor'ella Neunzig), the 
pecan leaf casebearer (A. iuglandis (LeBaron», the leaf crumpler 
(A. indigenella (Zeller», and the birch tubemaker (A. betulella 
Hulst). 

As presently constituted, Acr'obasis is not a rigidly defined 
genus. On the basis of adult morphology, species complexes or 
groups are evident. For example, with both American and Euro
pean species the primaries are smooth in some, but others possess 
a transverse median ridge of raised scales. Also, with males the 
apical process of the gnathos is si.mple in European species but 
either simple or trifurcate in American species. 

Within the species groups, however, the adults of some species 
are very similar in appearan£e, and several occurring in North 
America can be identified only with difficulty (Forbes 1923; Hein
rich 1956).1 Not only is the coior pattern of the primaries and body 
similar, but the male and female genitalia of most species are of 
limited diagnostic value. Many of these similar species also occur 

1 The year in italic after the authors' names indicates the reference in 
Literature Cited, p. 125. 

1 
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on the same or closely related hosts as larvae. A number of the 
species listed by Heinrich in his revision were included on a tenta
tive basis inhdmuch as he could not, by examining the adults, es
tablish with certainty whether he was dealing with discrete taxa. 

Literature on the appearance of the larvae and pupae of AC1'O
basis is mostly of limited value because of inadequate descriptions 
and drawings or photographs ·with insufficient detail (Saunders 
1870; Grote 1881a; Riley 1884, 1885; Beutenmuller 1889, 1890; 
Hulst 1890; Ragonot 1893; Felt 1909; Herrick 1909; Gill 1917a, 
1917b, 1925; Scammel 1917; Weiss 1921; Forbes 1923; Bilsing 
1927; Franklin 1928, 191;.8; Quaintance and Siegler 1931; Daviault 
1937; Moznette et al.1940; Craighead 1950; Peterson 1956; Phil
lips et al. 1964; Osburn et al. 1966; Balduf 1966). The only de
tailed comparative :5tudies of larvae have been reported by Hinton 
(1943) and Hasenfuss (1960). Hinton treated AC1'obas,is jug landis 
and A. nuxvol'ella (ca1'yae). Hasenfuss did not provide informa
tion on American species but included solely European species of 
the genus, Mosher (1916) in her study of Acrobasis (Mineola) 
indigenella and A. 1'ubri/asciella Packard gave limited but useful 
data on pupal morphology within the genus. 

There is considerable information available on the biology of 
the immature stages of ACl'obasis species. Most of it, however, 
applies to species of economic importance. Information on the 
biology of many of the noneconomically important species, partic
ularly those in NOl,th America, is very fragmentary. 

The purpose of this bulletin is to provide keys and descriptions 
for the last-stage larvae and pupae of most of the ACl'obasis spe .. 
cies in eastern North America. Dab:t are also given on the host 
plants, distribution, biology, and associated parasites of these spe
cies. In addition, the status of sever&.l nominal species is clarified, 
and affinities within the genus, as suggested by the morphology 
and biology of the immature stages, are discussed. 

.. 
Materials and Methods 

Most of the larvae and pupae studied were obtained in collecting 
trips from 1966 to 1970 in North Catolina, New England, and 
Florida. Usually last-stage larvae were collected. About one-third 
were preserved and the remainder were reared on a part of the 
host plant to obtain pupae and associated adults. Preserved larvae 
and pupae were initially fixed in KAAD (a mixture of kerosene, 
alcohol, acetic acid, and dioxane) and later transferred to 80-per
cent alcohol. 
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Larvae were reared in I-pint paper enclosures, which contained 
2 to 3 cm. of moist sand. The sand was necessary to keep the plant 
material palatable for several days and also to provide a medium 
for those species that normally pupate in the soil. Following pupa
tion the insects were transferred to small transparent plastic con
tainers so that adult emergence could be readily detected, and the 
insect was killed shortly after eclosion. 

Some larvae and pupae from the U.S, National Museum of Nat
ural History were also studied, but only ir,lmatures that could be 
definitely identified by reference to reared adults were included, 

Most of the biological data were obtained when the last-stage 
larvae were collected in the field. However, several separate field" 
trips were also taken to establ1sh the time of occurrence and 
behavior of the eady-stage larvae. time of pupation, and other 
phenomena, 

Genitalia slides were prepared of representatives of most reared 
series, and specimens were identified by referring to Heinrich 
(1956) and by studying the adults in the Nationall\fuseum collec
tion, Some reared adults differed from all species previously de
scribed, and one nominal species was established to be a complex 
of several species. These n<:!\, species have recently been named ,-' (Neunzig 1970) and are included in this bulletin. 

NumerouE hymenopterous and dipterous parasites were reared 
from the AC1'obasis larvae ard pupae and these were sent to spe
cialists at the National Museum for identification. The names of 
these reared parasites are included here along with the names of 
Acrobasis parasites previously recorded in the literature. It was 
difficult to identify in the literature some of the AC1'obasis species 
parasitized, particularly such species as AC1'obasis ca1'yaB and A. 
nuxvo1'ella, whose identities have been confused until recently. 
With these insects, parasites were assigned wherever possible on 
the basis of geographical distribution of the AC1'obasis species and 
insect-plant relationships. 

Descriptions of larvae are of the last stage. Y'he colors given for 
the larvae and pupae are based on living insects. The terminology 
for the larval setae follows Hinton (1948). The pupal setae are 
named according to N eunzig and Merkel (196 '). Balduf's term 
"pupal chamber" for the frass and silk structure constructed by 
the larvae of many species just prior to pupation is also adopted. 
The term "gibba," employed by Neunzig and Merkel (1967) and 
used here, refers to the raised pigmented area on the anterodorsal 
region of segment 10 present on the pupae of most Ac~'obas1.s 
species and many other phycitines. 

All measurements were obtained from preserved specimens. 
Width of the overall larva was measured at the widest point of the 



4 TECHNICAL BULLETIN 1457, U.S. DEPT. OF AGRICULTURE 

body, usually across the third or fourth abdominal segment. Width 
of the head was taken across the widest point of the head capsule. 
Length of the head included the distance from the dorsal margin 
of the epicranium to the distal margin of the clypeus. The epi
cranial index was determined as the relationship of the length of 
the front to the length of the coronal ~mture. Measurements of the 
pupal length excluded the cremastral "spines." Pupal width was 
taken across the widest part of the mesothorax. 

Illustrations of the larvae and pupae were made with the aid of 
a camera lucida. As is apparent in the descriptions, pigmentation 
of mOot structures varies within all species. The degree of pigmen
tation shown illustrates the usual appearance. Also, some struc
tures such as the mandibles aru subject to weal', and this should be 
considered when comparing specimens with the i11ustratiol1s. Fig
ures of the frass tubes and the pupal chambers were obtained by 
copying the major features of a projected image and completing 
the details freehand. Drawings of the host plants and injury were 
made fr3ehand. 

The keys were constructed after carefully examining all availa
ble material, and intraspecific variaHon was considered. N everthe
less some couplets are possibly weak, because with a few species a 
limited Humber of specimens was available for study. 

In the larval and pupal keys some of the frass tubes and pupal 
chambers constructed by the larvae are used. These structures 
were found with some taxa to be more species diagnostic than the 
larvae or pupae themselves. Using the appearance of the frass 
tube or pupal chamber in the key should offer no problem in 
identification, since where they are used, the tubes or chambers 
are intimately associated with the larvae or pupae. 

No attempt has been made to separate Acrobasis ostryella Ely 
and AC1'obasis secwulella Ely in the keys, inasmuch as it appears 
likely that they are conspecific. However, this has not been defi
nitely established in this study, and th.::refore two names have 
been retained. Also, in the key to pupae it has been neeessary to 
group several species, even though on the basis of the appearance 
and behavior of stages other than the pupa, they are definitely 
distinct taxa. Considerable morphological uniformity was found 
with pupae of those species that transform in the soil, and with 
some species it was impossible to find characters of diagnostic 
value. 

Scientific names for the host plants are taken from Gleason 
(1952). Th~ term "shoot" is UE~(l to designate a young, rapidly 
growing twig in the spring. 

t-. 

,. 

.. 
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Key to Last-Stage Larvae 
1a. Prespiracular plate fused with prothoracic shield (fig. 62); on 

prothorax, distance between D1 setae greater than distance 
between XD1 setae; food plant QUC1·CU3 minimella Ragonot 

lb. Prespiracular plate and prothoracic shield separate (figs. 63-70) ; 
on prothorax, distance between D1 setae less than distance 
between XD1 setae 2 

2a. Spiracles on abdominal segment 8 directed dorl'ocaudad (fig. 73) ; 

..<, small brown to dark-brown spot frequently present immediately
. 

caudad to SD1 on each side of pale brownish-yellow prothoracic 
shield (fig. 63) ; food plant Vaccinium or Guyl!t,~sucia vuccinii Riley 

2b. Spiracles on abdominal segment 8 directed laterally or only, 
slightly dorsocaudad (fig. 74); prothoracic shield either uni• 
-4'Jrmly colored, or with more than one contrasting spot on each 
side, or with one brown spot on each side extending from SD1 

~ to SD2 ------- - - 3 
3a. Mandible with large dentiform retinaculum (figs. 38, 52-61) ; food 

plants other than Cm·ya or Juyluns (except A. cunulae). _ 16 
3b. Mandible without large dentiform retinaculum (some with small 

retinaculum) (figs. 39-51); food plants Cu-rya or Juglans ____ 4 
4a. SD1 and SD2 pinacula on metathorax strongly fused (fig. 71); 

mandible simple, ridge on inner surface as::;ociated with second 
tooth weakly developed, only three teeth (fig. 51) _________ _ 

--. -- --- ---- cU1"yivo1"ella Ragonot 
4b. SDr and SD2 pinacula on metathorax separate (occasionally 

weakly fused (fig. 72»; ridge on inner surface of mandible 
associated with second tooth (and sometimes extending to first 
tooth) strongly developed (figs. 39-44, 47-50), or four teeth 
(figs. 45, 46) - --,- _- 5 

5a. J ,lrvae within rigid frass tubes (figs. 172-174,180); leaf feeders 6 
5b. Larvae within cavity bored into plant (if frass tube is present, 

'~ it is short and loosely constructed at entrance to cavity); 
borers in bud, shoot, petiole, rachis, or nut 9 

6a. Larva in small (8.5-9.5 mm. long) frass tube (fig. 172) attached 
to distal half of midrib of leaflet _ _ __ _ jeltella Dyar 

6b. Larva in larger (13.0-29.0 mm. long) frass tube (figs. 173, 174, 
180) attached to rachis or base of midrib of leaflet _ 7 

7a. Mesothoracic ring very strongly produced into large plate which 
extends posteriorly and toward meson (figs. 86, 94) cU1·yulbellu Ely 

7b. Mesothoracic ring not strongly produced into large plate (figs. 
85,91)_ __ ______ _ _____ , 8 

8a. Prothoracic shield very dark brown to black; t-,yO SV (subventral) 
setae present on each side of abdominal segment 9; larva in 
frass tube (fig. 174) attached to base and midrib of terminal 
leaflet - -- ____..__ __ _ __ _ _ kea1"jottella Dyar 

8b. Prothoracic shield brownish yellow to reddish brown; usually 
only one SV seta on each side of abdominal segment 9, or one 
SV seta on one side and two SV setae on other side of abdominal 
segment 9 (occasional larva with two SV setae on both sides) ; 
larva in frass tube (fig. 180) attached to rachis_ jU[,llundis (LeBaron) 
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9(1" Mandible with small retinaculum (figs. 39, 41-43) ~~ ~ _~ _____ .. 10 
9b. Mandible without small retinaculum (figs. 40, 44-46) 13 

lOa. Thorax and abdomen of living larva pale purplish brown to darker 
purplish brown (preserved larva slightly dark, usually with 
some purple cast) ~ __ . __ ._~~ ._ U 

lOb. Thorax and abdomen of living larva pale yellowish green to pale 
grayish green (preserved larva white or yellowish white) ,.~_. 12 

Ua. Large setae on dorsum of abdominal segments dark brown at 
base; bores in rachis of Ca.rya. spp. as last-stage larva angusella Grote 

llb. Large setae on dorsum of abdominal segments light brown at ~.base; bores in shoot of Ca1'ya illinoensis (Wangenheim) K. Koch 
(pecan) as last-stage larva (fig. 159) _~ ~ _ evanescente/la Dyar 

12a. Head dark (fig. 4), usually distinctly cnntrasting with lighter 
color of prothoracic shield; bores in shoot (usually near base) 
as last-stage larva (fig. 162) _~ ~ __ .~ ___ . ~ ~ em'yae Grote •

12b. Head mostly yellowish brown (fig. 6), only slightly darker than 
prothoracic shield; bores in rachis as last-stage larva (fig. 161) 
_ .~. __ . ___ ~ ___ . ____ ._ elyi Neunzig 

13a. Mandible flattened, ridge on inner surface associated with second 
tooth only weakly to moderately developed (figs. 45, 46) ; bores 
in early spring as last-stage larva mainly in buds, sometimes in 
shoots, if another later generation occurs (A. exsulella.), last
stage larva found between leaves 14 

13b. Manidble more concave on inner surface, ridge on inner surface 
associated with second tooth strongly developed (figs. 40, 44) ; 
bores mostly in shoots in spring, if another later generation 
occurs (A. nUJ:vorella) , last-stage larva found in nuts 15 

14a. Head yellowish brown to reddish brown usually contrasting with 
darker brown to dark-brown prothoracic shield (overwintering 
generation) ; prespiracular plate usually broadly fused to spira
cle (first (summer) generation) (fig. 68); last-stage larva of 
overwintering generation main1y in buds in early spring, later 
generation last-stage larva between leaves (figs. 164, 165) __ _ 

exsulella (Zeller) 
14b. Head and most of prothoracic shield about same color, usually 

reddish brown; prothoracic shield usually with brown to dark
brown patch between SD1 and SD2; prespiracular plate and 
spiracle separate; single generation each year, last-stage larva 
mainly in buds in early spring stigmella Dyar 

15a. Mesothoracic setal ring brown, usually pale posteriorly (fig. 79) ; 
.J(

overwintering generation, as last-stage larva, bores mostly in 
shoots in spring, and later generation in nuts (fig. 160); 
food plant Cm'ya illinoellsis (pecan) ,11i.lxvorella Neunzig 

I5b. Mesothoracic setal ring dark brown (fig. 83); single generation 
each year, bores as last-stage larva mostly in shoots, usually 
ofJuylanssp _. ___ . _-- _______ .~.~ ____ demotella Grote 

16a. Prothoracic shield with dorsal surface distinctly and evenly convex 
,:.from anterior to posterior margin, and with broad areas of 

brown to dark brown along lateral and posterior margins (fig. 
64); food plants Rosaceae indigenella (Zeller) 

16b. Prothoracic shield with dorsal surface slightly convex, or irregular ,. 
from anterior to posterior margin, and usually without broad 
areas of brown to dark brown along lateral and posterior 
margins; food plants Myricaceae, Juglandaceae, or Betulaceae _ 17 
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17a. Entire larva very pale (living larva with pale-green body, pre

served larva whitish yellow); SD1 ring on me~othorrx without 


... brown pigmentation (fig. 93), hyaline or pale green; food plant 

Usb'ya sylviellu Ely 

17b. Larva darker; SD1 ring on mesothorax pigmented (figs. 89, 90, 
95-101) 18 

18a. Head pale (figs. 17, 18), usually yellowish brown, without macula
tion, or with very faint maculation ______________________ 

. 
-----------.------- --- -- _____ ostryella Ely and secudella Ely 

...., 18b . Head darker (figs. 19, 20, 22-26) _ ___ ___ 19 
19a. Head dark (fig. 22), contrasting with prothoracic ~hic1d, which 

is pale, except for few small brown spots (fig. 65); food plant 
Carpinus cQ1'pinil'01'c/leL Ncunzig 

~ 19b. Head pale with maculation to dark (fig~. 19, 20, 23-26), not dis
It tinctly contrasting ·with prothoracic shield which if spotted has 

more extensive maculation than in figure 65 20 

-1 
20a. Head smooth to rugulose, u!'ually yellowish (occa"'ionally reddi~h 

brown) with brown maculation (figs. 25, 26) ; food plant lIlY1'ica 21 
20b. Head rugose to reticulate rugose, reddish brown, u<-ually without 

distinct maculation (figs. 19, 20, 23,24) _______ 22 
W 21a. SD1 ring on segment 8 weakly developed with anterior section 

open or with very little pigmentation; southeastern United 
Sta tes -- - mY1"icellu Barnes and lVIcDunnough 

21b. SD1 ring on segment 8 well developed and pigmented, at times, 
weak to open posteriorly; northea"L~rn United States and south
eastern Canada c01nptoniella Hulst 

22a. Prothoracic shield strongly rugose (fig. 66); food plant Alnu.s 
rubrifasciella Packard 

22b. Prothoracic shield less rugose (figs. 67, 69) 23 
23a. Integument of thorax and abdomen pale to slightly darkened (pale 

brownish purple in living larva), without pale lateral patches 
on thorax and pale lateral streak on abdomen; food plant 
Corylus - coryliella Dyar 

23b. Integument of thorax and abdomen dark (dark purplish gray to 
dark purple in living larva), usually with pale patches on pro. 
thorax followed by pale patches on mesothorax and meta
thorax and pale lateral streak on abdomen 24 

24a. Prothoracic shield brownish yellow to pale brown with contrasting 
brown markings (fig. 67) ; head relatively large, usually rugose 
(fig. 20) ; food plant CarYeL cl(1ll!/eLe Dyar and Heinrich 

24b. Prothoracic shield more uniformly brown (fig. 69) ; head usually 
smaller, reticulate rugose (fig. 23) ; food plant Betula betulellu Hulst 

Key to Pupae 

1a. Shape normal (midbody segments more or less cylindrical, 
caudal segments not elevated) (figs. 102, 103); mJst or all 
cremastral "spines" hooked (figs. 102, 103) 2 

lb. Midbody segments distirctly broadened, caudal segments usually 
elevated (figs. 104, 105) ; all cremastral "spines" without hooks 
(figs. 104, 105)_. ____________ •___________ _ 15 
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2a. Head with few to many rugosities (figs. 117-120) ; gibba indistinct 

(figs. 143-145, 147); pupa occurs within frass tube (figs. 172, 

173,174,180) on host plant ~, __ ,____ _______ __ __ 3 


2b. Head smooth to slightly wrinkled (figs. 106-116, 121) ; gibba dis

tinct (figs. 132-142, 146); pupa occurs within frass tube (fig. 

171), pupal chamber (fig. 175), injured part of plant, or in
soil ___________________________________________________ 6 

3a. Head with only few small, sometimes indistinct, rugosities (fig. 

117); pupa in frass tube (fig. 180) on Caryaillinoensis (Wagen
heim) K. Koch (pecan) or Juglans spp juglanclis (LeBaron) 


i3b. Head with many folds and rugosities (figs. 118, 119, or 120) 4 . 
4a. Head very rugose (ng. 118); head and prothorax dark reddi~h 

brown, distinctly darker than rest of dorsum _________ -feltella Dyar 
4b. Head less rugose (fig. 119 or 120); head and prothorax about 

same color as rest of dorsum _____________________________ , ____ 5 
5a. Rugosities on head as in figure 119; pupa in frass tube usually 


with lateral, sheetlike masses of white silk fastened to tube and 

substrate (fig. 174) _ kea1'fottella Dyar 


5b. Rugosities on head as in figure 120; pupa in frass tube usually 

without associated sheetlike masses of white silk (fig. 173) __ _ 

-----------~------.-~_- -_ - _ ~ __ . __ ~ _______ em'yalbella Ely 


6a. D1 setae present on segment 9 as elongate hooks similar to hooked 

cremastral "spines" (fig. 134) j L2 setae present on segment 

9 usually in form of short, stout "spines" (fig. 134) j pupa 

occurs within frass tube (fig. 171) on various species of 

Rosaceae _ _ _ __ indigenella. (Zeller) 


6b. Dl setae not present on segment 9 as elongate hooks; L2 absent 

on segment 9 (very occasionally a pupa of ca1'yivol'clla will 

possess one 01' both Dl setae on segment 9 in form of hooked 

cremastral "spines," however, L2 is absent) 7 


7a. Distal region of head usually distinctly produced anteriorly (fig. 

121); four centrally located cremastral "spines" usually 

strongly divergent (fig. 146) j pupa occurs within cylindrical 

pupal chamber constructed of frass and silk (fig. 175) on host 

--- ---- _. ca1·yivorella Ragonot 


7b. Distal region of head not distinctly produced anteriorly; foul' 

centrally located cremastral "spines" divergent or not di

vergent; pupa never found within frass and silk pup!'.! chamber 

on host (pupa sometimes in damaged shoots, nuts, or under bark 

of host) __ ._~_, 8 


8a. Tenth abdominal segment abruptly constricted, forming distinct 

cremaster (fig. 132) rninimclla. Ragonot 


8b. Tenth abdominal segment gradually tapered posteriorly ____ ____ 9 


9a. Caudal margin of gibba withom: l'OW of distinct punctures (fig. 

133), if punctures present they are hidden for most part under 

gibba margin __ + vaccinii Riley 


9b. Caudal margin of gibba with row of distinct punctures (figs. 
135-142) _ 10 1f. 

lOa. Mesothorax with several small, shallow punctures located mostly 
posterior of D1 (figs. 109-112) ___ ,__________ 11 

lOb. Mesothorax without clearly discernible punctures ___ _ __ 13 
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lla. Angle between base of outer cremastral "spines" and base of 
inner "spines" about 45 0 (fig. 138); dorsum of segment 10 
usually distinctly irregular; some punctures posterior of gibba 
usually elongate _____ . ______ .. ___ ... __ . __ .. evanescentella Dyar 

11b. Angle between base of outer cremastral "spines" and base of inner 
"spines" about 60 0-flO 0; dorsum of ~ 'lent 10 usually only 
slightly irregular; punctures posterior of gibba more or less 
rounded ______________________ .. ____ .. ____ .. _________ ._ 12 

12a. Pupa always occurs in damaged shoots, under bark, or in damaged 
nuts of host; four centrally located cre!nastral "spines" usually

-<... slightly divergent (fig. 137) . ___ . _ nuxvol'ella Neunzig 
12b. Pupa usually occurs in soil, occasionally in damaged shoots; four 

centrally located cremastral "spines" not divergent (figs. 135, 
136) ______ . _____ ..._.___ _ elyi Neunzig and Cal'yae Grote 

~ 
10 13a. Prothorax wrinkled to distinctly wrinkled (figs. 113, 114) 14 

13b. Prothorax only slightly wrinkled (figs. 115, 116) ._._. __ . _ 
__________ . ____ -._ ..... _ _ _ _ exs1l1ella (Zeller) and stigmella Dyar 

1 14a. Mesothorax distinctly wrinkled (fig. 114); pupa usually reddish 
brown ______ .. _. demotella Grote 

14b. Mesothorax less wrinkled (fig. 113) ; pupa usually yellowish brown 
________ . _____________ ._ .. ____ . _. ___ ... __ •.. ___ angusella Grote 

15a. Dorsum of metathorax with group of only about 11 punctures on 
each side of meson; distal part of maxillae darkened; pupa 
occurs in bursiform pupal chamber composed mostly of silk (fig. 
176) _______ .. __ ._ ..._. _sylviella Ely 

15b. Dorsum of metathorax with group of about 16 to 30 punctures on 
each side of meson; distal part of maxillae concolorous with 
surrounding structures; pupa occurs in ovoid or subovoid pupal 
chamber composed of silk and large amounts of frass ! figs. 
177-179, 181-186} _. __ . ._. __ ._ ._._ _ . ___ . 16 

16a. Punctures on dorsum of abdominal segments 5-7 extending later
ally to, or very close to, spiracles (sometimes extending beyond 
spiracles and encirc1ing segments) 17 

16b. Punctures on dorsum of abdominal segments 5-7 far removed 
from spiracles (no punctures reaching SD1) 18 

17a. Cremastral "spines" usually directed only slightly downward (fig. 
151); pupa in hard, mostly white pupal chamber (fig. 179) 
__ .___ ._ .__ . ______ .. _.. ___ .. __ .... _ cOl'yliella Dyar 

17b. Cremastral "spines" usually strongly directed downward (figs. 
149,150) ; pupa in softer, white, gray, and black pupal chamber 
(figs. 177, 178) _ ostl'yella Ely and secunclella Ely 

18a. Some punctures on anterior abdominal segments irregular, usually 
crowded together, and, at times, with associated rugosities 
(fig. 104) 19 

18b. Punctures on anterior abdominal segments relatively uniform 20 
] 9a. Cremastral "spines" slender (fig. 153); pupa in pupal chamber 

(fig. 181) on Carpinus . ca1'pinivQ?'ella Neunzig 

.~ 19b . Cremastral "spines" robust (fig. 157); pupa iI. pupal chamber 
(fig. 182) on Car1fa cunulae Dyar and Heinrich 

20a. Dorsum with distinct, d~L'k reddish-brown longitudinal streak._ 21 
20b. Dorsum with longitudinal streak that is only slightly darker than 

surrounding integument; pupa found in pupal chamber (fig. 
185) on il1yrica Ce1'ijel'u L. only in southeastern United States 
__________________ . _.' _. ___ . ?nyricella Barnes and McDunnough 
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21a. Gibba difficult to detect (fig. 152) ; pupa found in pupal chamber 
(fig. 183) on Alnus ______ ._ ___ . -- _______ 1'ub1'ifasciella Packard 

21b. Gibba more distinct (figs. 154, 155); pupa found in pupal 
chamber (figs. 184, 186) on Betula, or iHY1"ica. _____ _. _ ._ _ 22 

22a. Segment 10 usually distinctly wrinkled; segment 9 usually without 
setae; pupa found in pupal chamber (fig. 186) on My1·ica ___ _ 
-- ---------. -------------- -.-- -----_________ comptoniella Hulst 

22b. Segment 10 only slightly wrinkled; segment 9 usually with D and/ 
or L setae; pupa found in pupal chamber (fig. 184) on Betula 
----------.- -----.---------------------- -' __ • _____ betulella Hulst 

Acrobasis minimella Ragonot 

AC1"obasis minimella Ragonot, 1889: 113. 

Description of Larva 

(Figs. 1,27,36, 62.75) 

General.-Length 10.3-15.3 mm. Width 1.7-1.8 mm. Head yel
lowish white to pale yellow with indistinct pale-brown maculation. 
Body brownish purple with green undertones; thorax usually 
greener than abdomen; venter pale green becoming pale brownish 
purple with greeJ~ undertones posteriorly. Thoracic shield and 
prespiracular plate pale brownish yellow with greenish undertones 
and indistinct pale-brown maculation. Thoracic legs pale brownish 
yellow and brown. Mesothoracic SD1 ring dark brown, at times 
becoming pale posteriorly. Eighth abdominal segment SD1 ring 
brown. Pinacula pale brownish yellow. Anal shield pale brown. 
Many muscle attachments slightly darker than surrounding inte
gument. Spiracles on abdominal segment 8 directed laterally or 
only slightly dorsocaudad. 

Head.-Width 1.22-1.25 mm.; length 0.99-1.23 mm. ; rugulose to 
rugose; epicranial index 0.75-0.93; labrum very shallowly emar
ginate; mandible narrow and simple; spinneret about 6.3-7.3 
times as long as median breadth. 

Prothorax.-Shield and prespiracular plate fused, rugulose; 
dorsal surface of shield distinctly convex from anterior to pos
terior margin; prespiracular plate and spiracular peritreme 
separate; distance between D1 setae greater than distance between 
XDI setae; distance between SDI and SD2 greater than distance 
between SD1 and XD2; distance between XD1 and XD2 greater 
than distance between SD1 and XD2; distance between D1 and ,
D2 greater than distance between D1 and XDl. 

http:0.75-0.93
http:0.99-1.23
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Mesothorax.-SDl l.4-1.8 mm. long; SD1 ring open anteriorly, 
becoming broad posteriorly, and usually projecting slightly poster
odorsally. 

Metathorax.-D1 and D2 on same pinaculum; SD1 and SD2 
usually on separate pinacula. 

Abdomen.-D2 setae of anterior segments about one-half as 
long as diameter of segments; distance between D2 setae on seg
ments 1-6 less than distance between D1 setae; D2 on segment 
1, 3.4-4.2 times as long as Dl; D2 on segment 8, 2.9-5.0 times as 
long as D1; distance between Dl and SDI on segment 1 greater 
than distance between Dl and D2; distance between Dl and SDI 

to 	 on segment 8 less than distance between Dl and D2; crochets 
biordinal arranged in a eircle, number on prolegs of segments 
3, 4, 5, 6, and anal segment-36-44, 37-40, 34-43, 34-50, and 
30-38, respectively; diameter of spiracle on segment 6 about one
fourth to one-third as large as basal ring of SDI on segment 8; 
diameter of spiracle on segment 7 about one-half as large as 
diameter of spiracle on segment 8; SDI on segment 8, l.24-l.88 
mm. long; ring at base of SD1 weakly developed except distinct 
ventrally; usually two SV setae on each side of segments 8 and 
9; Dl, D2, and SDI on segment 9 on separate pinacula; L3 
present on segment 9, 

Description of Pupa 

,. 	 (Figs. 106, 132) 

General.-Shape normal (midbody segments more or less 
cylindrical, caudal segments not elevated). Length 5.2-6.0 mm. 
Width 1.8-1.9 mm. Yellowish brown, partially transparent with 
distinct green undertones. 

Head.-Smooth to slightly wrinkled; distal region slightly pro
duced anteriorly and rounded. 

Thorax.-Prothorax smooth to slightly wrinkled; mesothorax 
smooth to slightly wrinkled without group of clearly discernible 
punctures posterior of Dl; dorsum of metathorax 'with two groups 
of about 20 punctures each that usually reach meson. 

Abdomen.-Cephalic one-half to two-thirds of dorsum of seg
ments 1-4 punctate; punctures on segment 4 extending weakly to 
or near spiracles; punctures on segments 5-7 encircling segments; 
no setae on segment 8 or 9; gibba distinct, about four to five times 

http:l.24-l.88
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as long as wide, caudal margin with row of punctures; dorsum of 

10th segment posterior of gibba usually slightly irregular and 

darker than dorsum of other segments; 10th abdominal segment 

abruptly constricted posteriorly, forming distinct cremaster; c:re

master "spines" consisting of four centrally located, long, hooked 

"spines" and two outer labrally directed "spines"; outer spines 

usually about one-half to two-thirds as long as inner "spines" with 

stout base and hooked, slender distal region. 


Material Examined 2 

NORTH CAROLINA: Maxton, 2 larvae, 1 pupa, Quel'cus, 14
IX-67, Coil. H. H. Neunzig (U.S.N.M.); 4 larvae, 2 pupae, 

Querclls, 1-VII-68, ColI. H. H. Neunzig. Fayetteville, 5 larvae, 

1 pupa, Quercus alba, 28-Vl-70, ColI. H. H. Neunzig and J. D. 

vVellborn. 


Larval Hosts 

Qllel'CllS spp. Has been collected during this study from Querc1ls 
alba L., Q. borealis val'. 11lQxima (Marshall) Ashe, Q. falcata 
Michaux, Q. laevis Walter, Q. marilandica Muenchhausen, and Q. 
vellltina Lambert. Appears to prefer Q. marilandica and Q. alba. 

Distribution 

Collected during this study in North Carolina and Florida. 
Heinrich (.1956) listed A. minimella as also occurring in Texas, 
Mississippi, Louisiana, Virginia, District of Columbia, and New 
Jersey. 

Biology 

In eastern North CaroHna A. minimella has two generations .. 
each year. It overwinters in the soil as a last-stage larva or pre
pupa and pupates in late April or early May. Adults emerge from 
the soil in early May and continue to be present until early June. 

• Some immatures and asr;ociated adults of each species have been deposited 
in the U.S. National Museum of Natural HistolT of the Smithsonian Institu
tion. These specimens have been designated (U.S.N.iVL). The remaining insects t 

examined during the study are in the collection of the North Carolina State 
University Museum. 

Throughout thil) bulletin all information pertaining to material examined 
is given essentially as it appeared on the insect labels. 
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The oviposition site is unknown, but the eggs are probably 
placed on the undersurface of leaves. Apparently only a single 
egg is usually placed on each leaf. 

The larva upon hatching feeds on the lower epidermis in close 
proximity to the vein axils and constructs a very small protective 
tube from its frass pellets and silk. The base of the tube is at
tached to a vein, and the upper surface of the tube is fastened to 
the ventral surface of the leaf. Usually the vein chosen for the 
attachment of the tube base is not the midrib but a secondary rib. 
The tube is made longer and wider distally as the larva feeds and 
grows. The larger larva feeds on the lower epidermis and meso
phyll leaving the upper epidermis of the leaf intact. Only the tis
sue near the opening of the frass tube is consumed. A thin canopy 
of silk, sparsely covered with frass, is usually constructed over the 
tube entrance and surrounding plant tissue to afford some protec
tion when the larva is out feeding. As the end of each stadium is 
approached, the larva retreats within its tube and seals the en
trance with a plug composed of frass pellets backed with silk. 
Following completion of a molt, the larva removes the plug and 
resumes feeding. The tube is never moved, and only a portion of a 
single leaf is fed upon by each larva. With last-stage larvae the 
tube (fig. 170) is brown, elongate, sinuous, and 35-50 mm. in 
length (including curves) ; it has a maximal diameter at its open
ing of 3-4 mm. The basal part is very small (less than one-half 
mm. in diameter) and relatively smooth. The distal half is usually 
roughly finished with frass and silk. Some of the frass pellets are 
haphazardly arranged and project above the level of the surface 
formed by most of the pellets. Although the tubes all are basically 
the same, each larva's structure is unique in its conformation. 
Occasionally a tube will be constructed that will curve back on 
itself. The total leaf surface consumed by a larva is about 15 cmZ• 

Although the upper leaf tissue immediately above the consumed 
tissue is left intact, it becomes necrotic within a few days after the 
lower tissues are eaten and tUrns brown. 

Larvae were found on leaves located from about 1 to 6 meters 
above the soil surface. Most were situated at 1 to 3 meters. 

In eastern North Carolina, larvae of the first generation are 
present from late May to mid-June, and pupation occurs in the 
soil in July. Adults emerge fl'om late July to mid-August. Eggs are 
again oviposited on the leaves and early-stage larvae can be found 
in August. The feeding habits of this generation are identical to 
those of the preceding generation. By mid-September the larvae 
attain the last stage al1dleave the trees to overwinter in the soil. 
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Parasites 

No parasitism of A. minimella has been reported in the litera
ture. During this study the following parasites were reared from 
A. minimella larvae or pupae: BRACONIDAE-Meteo1·us inda
gator (Riley). EUPELMIDAE-Amchnophaga j?·ontalis Gahan. 

Aerobasis vaccinii ruley 

Acrobasis vaccinii Riley, 1884: 237-238. 

Description of Larva 

(Figs. 2, 37,63,73,76) 

General.-Length 12.5-15.8 mm. Width 2.0-2.4 mm. Head pale 
yellow with pale brownish-yellow maculation. Thorax reddish yel
low above to greenish laterally. Dorsum of abdomen reddish yel
low; venter green to yellow green. Thoracic shield pale brownish 
yellow usually with a small brown to dark-brown spot just poster
ior of SD1. Prespiracular plate pale brownish yellow, darker pos
teriorly. Thoracic legs pale yellowish white. Mesothoracic SD1 
ring pale brownish yellow. Eighth abdominal segment SD1 ring 
pale brownish yellow. Pinacula hyaline and difficult to detect. Anal 
shield pale brownish yellow. Muscle attachments indistinct. Spira
cles on abdominal segment 8 directed dorsocaudad. 

Head.-Width 1.18-1.34 mm.; length 0.99-1.23 mm.; very 
slIghtly roughened; epicranial index 1.06-1.68; labrum moderately 
emarginate; mandible simple; spinneret about 5.8-7.3 times as 
long as median breadth. 

Prothorax.-Shield and prespiracular plate separate, very 
slightly roughened; dorsal surface of shield very slightly convex 
from anterior to posterior margin; prespiracular plate and spira
cular peritreme separate; distance between D1 setae less than 
distance between XD1 setae; distance between SD1 and SD2 
greater than between SD1 and XD2; distance between XD1 and 
XD2 greater than between SD1 and XD2; di!:;tance between D1 
and D2 greater than between D1 and SD1. 

Mesothorax.-SD1 1.0-1.3 mm. long; SD1 ring closed anteriorly 
becoming broad posteriorly. 

Metathorax.-D1 and D2 usually on separate pinacu1a; SD1 and 
SD2 on separate pinacula. 

Abdomen.-D2 setae on anterior segments about one-third to 
almost one-half as long as diameter of segments i distance between 

http:1.06-1.68
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D2 setae on segments 1-6 equal or slightly greater or less than 
distance between Dl setae; D2 setae on segment 1, 2.6-3.8 times 
as long as Dl; D2 on segmellt 8, 1.3-2.8 times as long as Dl; 
distance between Dl and SDI on segment 1 greater than distance 
between Dl and D2; distance between Dl and SDI on segment 8 
less than distance between Dl and D2; crochets biordinal, ar~ 
ranged in a circle, number on prolegs of segments 3, 4, 5, 6, and 
anal segment-48-54, 45-56, 44-55, 46-60, 38-49, respectively; 
diameter of spiracle on segment 6 about one-half as large as basal 
ring of SDI on segment 8; diameter of spiracle on segment 7 
about one-half as large as diameter of spiracle on segment 8; SDI 
on segment 8, 1.25-1.32 mm. long; ring at base of SDI indistinct 
to weakly developed, usually somp development ventrally; two SV 
setae on each side of segments 8 and 9; Dl and D2 on segment 9 
usually on same pinaculum; Dl and SDI on segment 9 on separate 
pinacula; L3 present on segment 9. 

Description of Pupa 

(Figs. 107, 133) 

General.-Shape normal (midbody segments more or less cylin
drical, caudal segments not elevated). Length 7.5-8.4 mm. Width 
2.5-2.6 mm. Yellowish brown, slightly darker dorsally. 

Head.-Very slightly wrinkled to smooth; distal region slightly 
produced anteriorly and rounded. 

Thorax.-Prothorax slightly wrinkled to smooth; mesothorax 
slightly wrinkled to smooth without group of clearly discernible 
punctures posterior of Dl; dorsum of metathorax with two groups 
of about 30 punctures each that usually reach meson. 

Abdomen.-Cephalic one-half to two-thirds of dorsum of seg
ments 1-4 punctate; punctures an segment 4 extend weakly to or 
near spiracles; punctures on seg!Y.cnts 5-7 encircling segments; L2 
setae usually present on segment 8; no setae on segment 9; gibba 
distinct with dark anterior and posterior margins, about 3~!'5 
times as long as wide, caudal margin without distinct punctures, if 
punctures present they are hidden for the most part under gibba 
margin; dorsum of lOth segment of gibba usually wrinkled and 
slightly darker than dorsum of other segments; cremaster weakly 
developed; cremashal "spines" consisting of four centrally lo
cated, long, hooked "spines" and two outer laterally directed 
"spines"; outer "spines" about two-thirds as long as inner 
"spines" with stout base and usually slightly hooked, slender distal 
region. 

http:1.25-1.32
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Material Examined 

MASSACHUSETTS: 6 larvae, cranberries, 8 Oct., 1935, ColI. 
Chas. Beckwith (U.S.N.M.). NORTH CAROLINA: Ivanhoe, 1 
larva, Vaccinium austmle, 30-V-66, CoIL H. H. 
Neunzig. Magnolia, 4 larvae, 2 pupae, Vacciniwn, 28-V-68, ColI. 
H. H. Neul1zig (U.S.N.M.); 12 larvae, 5 pupae, Vacciniwn aus
tmle, 29-V-69, ColI. H. H. Neunzig and T. R. ·Weaver. 

Larval Hosts 

Collected during this study from Vacciniwn allstmle Small 
(blueberry) and V. stamineu1n L. (dcerberry). Other authors 
listed V. r.ol'ymbosll1n L. (blueberry), V. maCl'ocal']Jon Aiton 
(cranberry), V. vitis-idaea L. (cowberry or mountain cranberry), 
and Gaylussacia spp. (huckleberry) (Riley 1884, 1885; Smith 
1885; Hulst 18.90; Franklin 1928,1948; Beckwith 1941; Hutchin
son 1954; Crowley 1954; Heinrich 1956; Marruci 1966; Neunzig 
and Falter 1966). Franklin (1928, 1948) and Beckwith (1941) 
also included dangleberry, PY1'lIS malus L. (apple), and Prunus 
maritima Marshall (beach plum), but these records are questiona
ble. 

Distl'ibutio n 

According to Heinrich (1956), found in Massachusetts, Con
necticut, New Jersey, Wisconsin, Michigan, Georgia, Mississippi, 
and Washington. Franklin (1948) also listed Quebec, Prince Ed
ward Island, Nova Scotia, Maine, Rhode Island, New York, North 
Carolina, and Texas. Kimball (1965) recorded it from Florida. 

Biology 

The first studies on the biology of A. vaccinii were made in New 
England where the insect was collected from cranberry (Riley 
1885; Smith 1885; Hulst 1890). Scammel (1.917), Franklin (1928, 
1948), and Tomlinson (1962) studied the species in greater detail. 

According to Franklin ~_u48), A. vaccinii overwinters in the 
soil at the base of the host plant after completing its larval devel " 
opment in late August or September. The cocoon is usually made 
of silk covered with soil pal'ticles. Occasionally debris such as 

\ 

fallen leaves form a part of the structure. 
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In the spring in New England the larvae pupate from late May 
through June, and adults fly from late May to August (Franklin 
1948). Tomlinson (1962) in Massachusetts caught adults as late as 
September 13. The eggs are usually placed on the inner surface of 
the calyx cup of green berries. Unless the moths are very abun
dant, only one or two eggs are If\id on each fruit. The eggs hatch in 
about 5 days. 

The small larva usually does not enter the berry near the egg, 
but instead it goes to the other end of the fruit Rl1d bores in near 
the stem. The seeds and associated structures within the berry are 
consumed, and the larva moves to another berry. Usually these 
partially grown larvae bore into the side of the fruit. At times 
when an infested fruit touches the side of another fruit, the larva 
will go directly from the infested into the uninfested fruit at the 
point of contact. When the larva is small, all exposed entrance 
holes into the fruit are sealed wlth silk. Most of the frass remains 
within the hollowed-out berries. With large larvae, some frass and 
silk are usually evident near the entrance hole of the fruit contain
ing the larva. The injured berries ripen prematurely soon after 
they are attacked. Desiccation and shriveling follow. Some of the 
berries fall, and others are held on the plant by the silk of the larva. 
Three to six berries are destroyed by each larva. 

In the northwE'stern United States, where A. vaccin:~ was ap
parently introduced on cranberry in about 1923, its seasonal his
tory is similar to that reported for New England (Crowley 1954). 
However, in the central and southeastern blueberry-growing re
gions of the United States, although the injury to the blueberry 
(fig. 158) is similar to that found on cranberry, the seasonal 
occurrence of the various stage3 of this insect apparently differs. 
For example, in New Jersey the adult flight period is shorter than 
in New England. According to Beckwith Ut141) and Hutchiu!';on 
(954), adults are present in the blueberry fields only from May 
through June. In North Carolina Fulton (HJ46) and Neunzig and 
Falter (1.966) established that the adult flight period in cultivated 
blueberries starts as early as late March and usually continues 
until early May. 

Various authors have either stated or implied that A.. vaccinii 
has only a single generation each year. However, last-stage larvae 
of A. 'l)accillii have been collected in late July in North Carolina on 
deerberry (V. stamilleul/1), which has green berries late in the 
season. The appearance of late-stage larvae in April and May and 
again in late July sugge$ts two generations in the southeastern 
United States. 
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Parasites 

The following parasites have been reported in the literature as 
being associated with A. 'uaccinii: BRACONIDAE-Agathis 1lsi
tata (Gahan) (Muesebeck and V/alkley 1951b); Phane)'otoma 
fran7clini Gahan (Muesebeck and Walkley 1951b). ICHNEUMON
IDAE-P1'istomenu; austrillllS Townes and Townes (Townes and 
Townes 19.51). TRICHOGRAMMATIDAE-2'richogramma min
l.ltum Riley (Peck 1951,1963). 

During this study no parasites were obtained from larvae or 
pupae of A. vaccinii. 

Acrobasis indigenella (Zeller) 

JJyclois indiuellella Zeller, 1848: 857. 

Description of Larva 

(Figs. 3, 28, 38, 64,'(7) 

General.-Length 14.5-1'7.5 mm. \Vidth 1.9-2.5 mm. Head pale 
reddish brown with indistinct bro'wn maculation to brown with 
distinct dark-brown maculation. Dorsum of body grayish green 
with varying amounts of purple overtones particularly noticeable 
at overlap of segments; pale grayish green on venter. Thoracic 
shield reddish yellow to reddish brown with broad areas of brown 
or dark bro,vn along lateral and posterior margins and small 
brown or dark-brown maculation near meson. Prespiracular plate 
brown to dark brown. Thoracic legs brown. Mesothoracic SDI ring 
dark brown. Eighth abdominal segment SD1 ring brown to 
dark brown. Pinacula pale brown. Anal shield yellowish with 
brown maculation. Muscle attachments mostly concoiorous with 
surrounding integument, one to two on abdominal segments 3-6 
brown to dark brown. Spiracles on abdominal segment 8 directed 
laterally or only slightly c1orsocaudad. 

Head.-Width 1.45-1.6 mm.; length 1.29-1.52 mm.; reticulate 
rugose; epicranial index 0.68-0.93; labrum moderately emargin
ate; mandible ,vith well-developed dentiform retinaculum; spin
neret about 4.2-6.0 times as long as median breadth. 

Prothorax.-Shielcl and prespiracular plate separate, rugulose; 
dorsal surface of shield distinctly and evenly convex from anterior 
to posterior margin; prespiracular plate and spiracular peritreme 
separate; distance between D1 setae less than distance between 

>, 
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XD1 setae; distance between SD1 and SD2 greater than distance 
between SD1 and XD2; distance between XD1 and XD2 1.6-3.0 
times groater than distance 'between SD1 and XD2; distance be
tween D1 and D2 1.1-1.9 times greater than distance between D1 
and XD1. 

Mesothorax.-SD1 1.2-2.0 mm. long; SD1 ring weak to incom
plete anteriorly, becoming broad posteriorly and usually project
ing posterodorsally. 

Metathorax.-D1, D2, SD1, and SD2 usually on Beparate pina
cula. 

Abdomen.-D2 setae of anterior segments about one-half as 
long as diameter of segments; distance between D2 setae on seg
ments 1-6 usually less than distance between D1 setae; D2 on 
segment 1, 3.0-5.0 times as long as D1; D2 on segment 8, 2.5-5.8 
times as long as D1; distance between D1 and SD1 on segment 1 
greater than distance between D1 and D2; distance between D1 
and SD1 on segment 8 less than distance between Dl and D2; 
crochets biordinal, arranged in a circle, number on prolegs of 
segments 3, 4, 5, 6, and anal segment-52-60, 46-70, 46-66, 45-69, 
and 38-59, respectively; diameter of spiracle on segment 6 about 
one-third to one-half as large as basal ring of SD1 on segment 8; 
diameter of spiracle on segment 7 about one-half to two-thirds as 
large as diameter of spiracle on segment 8; SD1 on segment 8, 
1.24-1.82 mm. long; ring at base of SD1 mostly indistinct, very 
weak or open posteriorly; usually two SV setae on each side of 
segments 8 and 9; D1, D2, and SD1 on segment 9 on separate 
pinacula; L3 present on segment 9. 

Description of Pupa 

(Figs. 108, 134) 

General.-Shape normal (midbody segments more or less cylin
drical, caudal segments not elevated). Length 7.3-8.8 mm. Width 
2.1-2.5 mm. Yellowish brown to reddish brown, slightly darker 
dorsally. 

Head.-Slightly wrinkled; distal region slightly produced an
teriorlyand rounded. 

Thorax.-Prothorax slightly wrinkled; mesothorax slightly 
wrinkled without group of clearly discernible punctures posterior 
of D1; dorsum of metathorax with two groups of about 30 punc
tures each that usually do not reach meson. 

Abdomen.-Cephalic one-half to three-fourths of dorsum of seg
ments 1-4 with numerous punctures; punctures on segment 4 ex
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tending laterally to or beyond spiracles; punctures on segments 
5-7 distinct and E'l1circling segments; D1 and L2 setae usually 
present on segment 8; Dl setae present on segment 9 and modified 
into ekmgate hooks similar to hooked cremastral "spines" ; L2 and 
sometimes SDI setae also present on segment 9 in form of short, 
stout "spines"; gibba dark and distinct, about 2.5-3.0 times as 
long as \vide, caudal margin with row of punctures; dorsum of 
10th segment posterior of gibba usually roughened and slightly 
darker than dorsum of other abdominal segments; cremaster (
weakly developed; cl'emastral "spines" consisting of four centrally 
located, long, slender, hooked "spines" and two outer, laterally 
directed, short "spines" with stout base and strengly tapered and 
usually hooked distall'egion. 

Material Examined 

CO~NECTICUT; Colchester, 1 larva, 2 pupae, Malus, 
12-VI-69, Call. H. H. Neunzig and E. J. Venuto. FLORIDA; El
laville, 12 larvae, 1 pupa, Crataeglls, 19-VI-68, CoIL H. H. 
Neunzig. Lee, 2 larvae, 3 pupae, PY1'acantha, 23-IV-69, CoIl. H. 
H. Neul1zig. Marianna, 8 larvae, 3 pupae, PyraccOltha, 20-IV-68, 
Call. H. H. Neunzig (U.S.N.M.). GEORGIA; Dawson, 21arvae, 1 
pupa, Crataeglls, 23-IV-69, Call. H. H. Neunzig. NORTH CAR
OLINA: Banner Elk, 1 larva, 1 pupa, Crataegus, 10-VI-66, Call. 
H. H. Neunzig. Maxton, 2 larvae, 2 pupae, Cmta('glls, 16-V-67, 
Call. H. H. Nel.l11zig; 10 larvae, 1 pupa, Cmtaeglls, 27-VII-67, 
Call. H. H. Neunzig. Raleigh, 13 larvae, 2 pupae, PYl'acantha, 
25-VII-67, Call. H. H. Neunzig. 

Larval Hosts 

Collected during this study from Pyracantlw coccinea Roemer, 
Crataeglls spp., and PYl"llS malus (apple). Appears to prefer PYJ"a
calltlw in the southeastern United States. Heinrich (19.56) also 
listed P1'l£nllS spp. (plum, prune, cherry), another species (or sev
eral species) of Pyn/.'; (crabapple), Cydonia (quince), and Coton
ea.')tel' as hosts. Putnam (19.42) mentioned P1"'lllZU,c; ameTicana 
Marshall as a host. There are also other, possibly erroneous, rec
ords of A. indigellella attacking PmnllS 1Jersica (L.) Batsch 
(peach) (\Veed 188l); Stedman 18.96; Slingerland and Crosby 1914; III 

Weiss lOll; Quaintance and Siegler 1931) and PYI'US communis L. 
(pear) (Riley 1872; Slingerland and Crosby 1914,' Weiss 1921; 
Quaintance and Siegler 1931). 
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Distribution 

Collected during this study from Connecticut, North Carolina, 
Georgia, and Florida. Heinrich (1956) listed A. illdigenella as also 
occurring in Maine, New Hampshire, ,'ermont, Massachusetts, 
New York, New Jersey, Pennsylvania, Virginia, Illinois, Missouri, 
Kansas, Nebraska, Mississippi, Arkansas, Texas, California, On
tario, and Quebec. In addition, Iowa and Tennessee were men
tioned by ·Weed (1889). 

Biology 

Many individuals have published on the biology of A. indige
nella. The most noteworthy contributions are those of Walsh 
(1863), Saunders (1870), LeBaron (1872), Riley (1872), 'Veed 
(1889), Stedman (18fJ6), Slingerland and Crosby (1914), Weiss 
(1 [)21 ), vVellhouse (1922), and Quaintance and Siegler (1981). 
Most of the information is based on obsel'\Tations made in the 
northeastern and north-central United States and in southeastern 
Canada. 

Only a single generation each year has been reported for A. 
illdigellella. However, Heinrich (19.56) included records of adults 
collected both early and late in the season in both the northern and 
the southern United States that would suggest more than a single 
generation each year for this species. Also, studies in eastern 
North Carolina definitely established that A. illdigel1ella has two 
generations each year in the southeastern United States. 

Ovel'\vintering occurs within a sealed frass tube on the host 
plant as a third- to half-grown larva. In the spring (mid-March in 
eastern North Carolina) the larva resumes its feeding. Initially it 
feeds on elongating leaves near its protective tube. If the food 
supply becomes depleted near the tube, the larva will leave its 
shelter, usually at night, travel along the plant, and bring back to 
the mouth of lts shelter leaves or leaf fragments. Several authors 
either stated 01' implied that the larva carries its tube about with 
it as it feeds on the plant (Walsh 1863; Riley 1872; 'Veed1889; 
Stedman 1896; Slingerland and Crosby 1914; Wellhouse 1922; 
Quaintance and Siegler 1931). LeBaron (1872) and Weiss (1921) 
questioned records of the larva moving its tube. Larvae of A. 
indigeneila have never been observed carrying their tubes during 
the present study. 

Frequently all the leaf material brought back to the tube will 
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not be consumed. Apparently feeding is not rapid and part of the 
leaves becomes dry and unpalatable. This refuse usually remains 
attached to the tube and provides additional protection. It is not 
unusual to find two, three, or more A. indigenella larvae within 
individual frass tubes in a single cluster of dried leaves. 

According to Saunders (1870), Weed (1889), Weiss (1921), and 
Quaintance and Siegler (1931), the larvae also feed on bark at 
times, girdling the twigs. Weed (1889) and Weiss (1921) also 
mentioned flower buds as food, and Slingerland and Crosby 
(1914) and Quaintance and Siegler (1931) in their lists of parts 
of the plants attacked included the fruit. Feeding on bark, fruit 
buds, and fruit most likely occurs only under unusual circumstall
ces, such as very dense populations. The leaves of the various host 
plants are the normal food. 

The frass tube is enlarged as the larva grows and is fastened 
along its length to the twig or branch of the host. During the last 
larval stage the tube (fig. 171) becomes 5-6 mm. in diameter at its 
entrance, sinuous, 30-40 mm. long including the curved parts, and 
mostly reddish brown. With many of the tubes the first 5-10 mm. 
of the constructed tube is lost, particularly during overwintering, 
and the opening is sealed off resulting in a truncate base. At times 
when the tubes are exposed, the distal half is finished with a 
moderately heavy coating of silk, which imparts a whitish gray to 
this part of the tube. Usually fragments of leaves surrounding 
the tube are numerous, and the distal half is only very slightly 
silked. 

In mid-late April in north Florida, mid-late May in eastern North 
Carolina, and in June in Connecticut, feeding ceases and the larva 
seals itself within its tube by lightly silking over the opening. It 
does not partition the tube into a pupal chamber but simply pu
pates near the silked-over opening. Adults emerge approximately 2 
weeks after pupation. Eggs are laid on the foliage. The exact site 
on the leaves has not been determined. The larvae hatch from the 
eggs and feed on the foliage. Details of the behavior of the early
stage larvae are not clear, but apparently a small protective tube 
of silk is initially constructed and this structure is quickly 
strengthened and enlarged with frass and additional silk. 

In North Carolina, where a second generation has been ob
served, last-stage larvae again occur on the plants from mid-July 
to early August. They pupate from late July to mid-August and 
adults emerge during early to mid-August. Larvae hatching from 
eggs laid by these adults form small frass tubes, feed until they 
are about a third to half grown, and then overwinter in the tubes. 
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Parasites 

The following parasites have been reported in the literature as 
being associated with A. indigenella: BRACONIDAE-Agathis 
calcamta (Cresson) (Muesebeck 1958; Balduf 1966); Bmcon 
cushmani (Muesebeck) (Muesebeck and Walkley 1951b); Meter
ous indagaio1' (Muesebeck and Walkley (1951 b) ; Orgilus maculi
ventris (Cresson) (Muesebeck and Walkley 1951b). CHALCIDI
DAE-Spilochalcis igneoides (Kirby) (Peck 1951, 1963). 
EULOPHIDAE-Pediobius sexdentatus Walker (Anonymous 
1969 (as possible hyperparasite». EUPELMIDAE-Eupelmus 
sp. (Weed 1889); Eupel?m(,8 cyaniceps (?cyaniceps Ashmead) 
(Anonymous 1969 (as possible hyperparasite». ICHNEUMON
IDAE-Calliephialtes gl'a]Jholit/we (Cresson) (Finlayson 1967 
(probably applies to A. jug landis and not A. indigenella» ; Gelis 
tenellus (Say) (Townes and Townes 1951); Hyposoie1' f1tgitivus 
jugiiivus (Say) (Weed 188.9; Stedman 18.96) ; Itoplectis conquisit01' 
(Say) (Townes and Townes 1951; Finlayson 1.967 (probably ap
plies to A. ,iunglanclis and not A. indigenella» ; Pim1Jla annulipes 
Brulle (Anonymous 1969) ; Pimploptel'us aC?'obasiclis (Ashmead) 
(Townes and Townes 1951) ; Scambus hispae (Harris) (Townes 
and Townes 1951) ; SetiCO?'1'lUta apicalis (Cresson) (Townes and 
Townes 19.59; Finlayson 196'7). PERILAMPIDAE-Pe1'ilam]nls 
julvicornis Ashmead (Anonymous 1,CJ6.9 (as possible hyperpara
site». PTEROMALIDAE-Dib1'achys cavus (Walker) (Anony
mous 1969 (as possible hyperparasite». TACHINIDAE
Hemist1tl'mia t01·t1'icis (Coquillett) (Aldrich and Webber lrJ2J,.) ; 
Nemol'illa pyste Walker (LeBaron 1872; Weed 1889; Stedman.' 1896; Weiss 1921; Anonymous 1969). 

During this study the following parasites were reared from 
A. indigenella larvae and pupae: BRACONIDAE - Agathis 
calc(Lmta, Agathis di/ficilis (Muesebeck). CHALCIDIDAE-Spilo
chalis fiavopicta (Cresson). ICHNEUMONIDAE-Lysibia 1nandi
bula1'is (Provancher) I M esostenus thol'acic1(,8 Cresson. TACHIN
IDAE-Nemorilla pyste. 

Acrobasis caryae Grote 
Acrobasis ca?'yae Grote, 1881a: 13. 

• Description of Larva 

(Figs. 4, 39, 78) 

General.-Length 12.5-15.3 mm. Width 1.7-1.8. Head reddish 
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brown to dark reddish brown usually with dark-brown macula
tion. Dorsum of body pale yellowish green; dorsum of thorax 
mostly pale yellow; overlap of segments pale yellow, in some lar
vae becoming pink; venter pale yellowish green. Thoracic shield 
and prespiracular plate brownish yellow usually with some brown 
maculation. Thoracic legs yellowish brown to dark brown, distal 
segments darker. Mesothoracic SDI ring brown to yellowish 
brown posteriorly. Eighth abdominal segment SDI ring pale 
brown to brown. Pinacula hyaline to pale brown. Anal shield pale 
brown. Muscle attachments usually color of surrounding integu
ment (with some specimens, a single postspiracular muscle attach
ment pale brown to brown). Spiracles on abdominal segment 8 
directed laterally or only slightly dorsocaudad. 

Head.-Width 1.35-1.42 mm.; length 1.06-1.16 mm.; rugulose; 
epicranial index 0.95-1.31; labrum moderately emarginate; man
dible with small retinaculum; spinneret about 4.5-u.0 times as 
long as median breadth. 

Prothorax.-Shield and prespiracular plate separate, very 
slightly wrinkled to smooth; dorsal surface of shield very slightly 
convex from anterior to posterior margin; prespiracular plate and 
spiracular peritreme separate; distance between Dl setae less 
than distance between XDI setae; distance between SDI and SD2 
greater than distance between SDI and XD2; distance between 
XDI and XD2 1.4-2.1 times greater than distance between SDI 
and XD2; distance between Dl and D2 1.1-1.5 times greater than 
distance between Dl and XD1. 

Mesothorax.-SDI 1.5-1.8 mm. long; SDI ring incomplete or 
weakly closed anteriorly, becoming broadest posteriorly. 

Metathorax.-Dl, D2, SDl, and SD2 on separate pinacula. 
Abdomen.-D2 setae of anterior segments about one· third to 

one-half as long as diameter of segments; distance between D2 
setae on segments 1-6 usually less than distance between Dl 
setae; D2 on segment 1, 3.7-6.6 times as long as Dl; D2 on seg
ment 8, 2.8-5.8 times as long as Dl ; distance between Dl and SDI 
on segment 1 greater than distance between Dl and D2; distance 
between Dl and SDI on segment 8 less than distance between 
Dl and D2; crochets biordinal, arranged in a circle, number on 
prolegs of segments 3, 4, 5, 6, and anal segment-45-68, 48-58, 
45-60, 44-62, and 40-51, respectively; diameter of spiracle on 
segment 6 about one-third to one-half as largt as basal ring of 
SDI on segment 8; diameter of spiracle on segment 7 about one
half as large as diameter of spiracle on segment 8; SDI on 
segment 8, 1.49-1.91 mm. long; ring at base of SDI weak to 
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open posterodorsally, strongest ventrally; usually two SV setae on 
each side of segments 8 and 9; D1, D2, and SD1 on segment 9 on 
separate pinacula; L3 present on segment 9. 

Description of Pupa 

(Figs. 109, 135) 

General.-Shape normal (midbody segments more or less cylin
drical, caudal segments not elevated). Length 7.1-8,5 mm. Width 
2.4-2.6 mm. Yellowish brown to reddish brown, slightly darker 
dorsally. 

Head.-Slightly wrbkled ; distal region slightly produced anter
iorly and rounded. 

Thorax.-Prothorax slightly wrinkled to wrinkled; mesothorax 
wrinkled and with few small shallow punctures located mostly 
posterior o-e D1; dorsum of metathorax with two groups of about 
35 punctures each that usually reach meson. 

Abdomen.-Cephalic two-thirds to three-fourths of dorsum of 
segments 1-4 punctate; punctures on segment 4 extending beyond 
spiracles; punctures on segments 5-7 distinct and encircling seg
ments; L2 setae usually present on segment 8; no setae on seg
ment 9; gibba elongate, dark, distinct, about three to five times as 
long as wide, caudal margin with row of punctures; dorsum of 
10th segment posterior of gibba smooth to slightly irregular and 
darker than dorsum of other segments; cremaster weakly devel
oped; cremastral "spines" consisting of four centrally located, 
long, hooked "spines" and two outer laterally directed "spines"; 
outer "spines" about one-fourth as long as inner "spines" with 
stout base and slender distal region, which at times is hooked. 

Material Examined 

CONNECTICUT: Plainfield, 7 larvae, 1 pupa, Ca1'ya tomentosa, 
1O-VI-69, Colt H. H. Neunzig and E. J. Venuto. NORTH CARO
LINA: Black Mountain, 3 larvae, 5 pupae, Ca1'ya cordi/o1'mis, 
21-V-68, ColI. H. H. Neunzig. Cliffs of Neuse, 16 larvae, 3 
pupae, C. pallida, 24-IV-67, ColI. H. H. Neunzig; 6 larvae, 4 
pupae, Ca1'ya pallida, 2-V-67, ColI. H. H. Neunzig (U.S.N.M.). 

Larval Hosts 

Ca1'ya spp. Has been collected during this study from Ca1'ya 
glabm (Miller) Sweet, C. pallida Ashe, O. cordi/onnis (Wagen
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heim) K. Koch, C. ovata (Miller) K. Koch, C. tomentosa (Poiret) 
Nuttall, and C. ca1'olinae-septent1'ionalis (Ashe) Engler and .Graebner. 

Distribution 

Collected during this study in North Carolina, Massachusetts, 
and Connecticut. Also recorded from Illinois, Pennsylvania, Dis
trict of Columbia, and Ontario (Heinrich 1956). 

Biology 

A very brief account of the habits of A. caryae was presented 
by Grote in 1881 at the time he described the species. Except for a 
few notes by Barnes and McDunnough (1914), Forbes (1.928), and 
Putnam (1942), no additional biological information on this insect 
has since been published. Numerous other articles have appeared 
under the name A. ca1'yae, but these in actuality apply to A. 
nu.tl'ol'ella on pecan, A. elyi Neunzig on hickory, or A. caryivol'ella 
Ragonot on walnut. 

A. cal'yae has only a single generation each year throughout its 
range. A few larvae begin emerging from hibernacula as the buds 
swen and elongate in the spring and bore into the buds. The 
majority attack the plants after the buds have opened, but before 
much elongating or unfolding of the leaflets has occurred. In east
ern North Carolina this is in early April. The larvae usually bore 
into the basal part of the shoot just a short distance above the 
terminal leaf scar of the previous season's growth. Frass is ex
truded from the tunnel and silked together to make a short loose 
tube, forming an extension of the tunnel. Bud scales that normally 
would fall as the plant grows are frequently silked to the shoot 
and remain loosely attached to the region near the frass tube. 
Other silk strands are added and some are attached to the petioles 
of the leaves (fig. 162). A. ca1'yae larvae on C. cordi/ormis at 
times bore into the plant some distance out on the shoot usually 
where the inner base of a petiole joins the shoot. By late April or 
early May in eastern North Carolina they become last-stage lar
vae. In Connecticut and Massachusetts last-stage larvae occur 
from early to mid-June. The tunnel excavated by the larva in 
obtaining its food and shelter is usually about 15-25 mm. long. 
Considerable variation has been found in regard to the effect of 
larval feeding on the host. This difference is possibly related to 
differences in host growth habits and environment. With slender 
slow-growing shoots of C. pallida occurring as an understory in 
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shaded wooded areas, one to several of the leaves die back (fig. 
162). Terminals of vigorously growing C. carolinae-septent1'ionalis 
also exhibit dieback, but in addition the part of the shoot hol
lowed out by the larva enlarges, becoming somewhat gall-like. In 
New England large larvae of A. caryae occur within shoots of C. 
tomentosa, which frequently show no evidence of leaf dieback and 
little to no hypertrophy of the shoot. 

Pupation occurs in ea::tern North Carolina from early to mid
May. In Connecticut and Massachusetts, larvae pupate in late 
June. Usually pupation occurs in the soil. However, some of the 
larvae found in C. tomentosa twigs in New England pupated in 
the shoot. This population that pupates in the damaged twig may 
possibly be a taxon other than A. caryae. However, all the evi
dence at present except the pupation site supports the inclusion of 
these individuals under A. ca1·yae. 

Adults are present from late May through June in eastern 
North Carolina and mostly in July in Connecticut and Massachu
setts. The site of oviposition and habits of the early-stage larvae 
in the summer and early fall are not known. A. ca1'yae has never 
been observed feeding in the nuts of any of its host plants. 

Parasites 

The following parasites have been reported in the literature as 
being associated with A. ca1·yae. An effort has been made to delete 
those records of parasites that have been reported in association 
with A. Ca1'yae but which actually apply to A. nu~:vol'ella or A. 
ca1·yivovella. Some of the following species possibly still apply to 
A. nux?,,'o1'ella and not A. caryae. 

BRACONIDAE - Meteo1'us indcLgator (Muesebeck 1923; 
Thompson 1944; Muesebeck and Walkley 19.51b; Finlayson 1967 
(impossible to determine to which host species-A. ca1'yae or A. 
nuxv01'ellOr-this applies; also, Muesebeck in 1923 and some subse
quent authors indicated the association of A. cal'yae and M. inda
gator as questionable) ) ; Phane1'otmna tibialis (Haldeman) (Grote 
1881a; Walley 19/;1; Muesebeck and Walkley 19.51b; Finlayson 
1967). ICHNEUMONIDAE-Pinzpla annulipes C\Valkley 1967 
(host listed as AC1'obasis caryae (Horn). PERILAMPIDAE
Pe1'ilampus hyalinus Say (Peck 19.51,1.963) . 

During this study the following parasites were reared from A. 
ca1'yae larvae or pupae: ICHNEUMONIDAE-Phytodietus bur
gessi (Cresson), Phytodietus facialis Rohwer, Toxophol'oides sci
tulus (Cresson). 
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Acrobasis nuxvorella Neunzig 

Acrobasis. nuxvorella Neunzig, 1970: 1659. 

Description of Larva 

(Figs. 5, 40, 79) 

General.-Length 10.6-16.8 mm. Width 1.6-2.5 mm. Head yellow
ish brown to brown with brown to dark-brown spots coalescing 
into bandlike maculation. Dorsum of body pale purplish brown to 
purplish brown with greenish undertones; venter paler with 
greenish color more pronounced. Thoracic shield brownish yellow 
to brown with some brown to dark-brown maculation. Prespiracu
lar plate brownish yellow to brown with dark-brown maculation. 
Thoracic legs brownish yellow to dark brown, darker near mar
gins of segments and on distal segment. Mesothoracic SD1 ring 
brown, usually pale posteriorly. Eighth abdominal segment SD1 
ring pale brown to brown. Pinacula pale brown. Anal shield 
brownish yellow to brown. Muscle attachments approximately 
same color as surrounding integument (with some specimens, one 
to two brown muscle attachments on abdominal segments 3-6). 
Spiracles on abdominal segment 8 directed laterally or only 
slightly dorsocaudad. 

Head.-Width 1.16-1.49 mm.; length 0.92-1.29 mm.; rugulose; 
epicranial index 0.98-1.26; labrum moderately emarginate; man
dible without retinaculum; spinneret about 4.8-6.0 times as long 
as median breadth. 

Prothorax.-Shield and prespiracular plate separate, very 
slightly wrinkled to smooth; dorsal surface of shield slightly 
convex from anterior to posterior margin; prespiracular plate and 
spiracular peritreme separate; distance between D1 setae less 
than distance between XD1 setae; distance between SD1 and SD2 
greater than distance between SD1 and XD2; distance between 
XD1 and XD2 1.4-2.5 times greater than distance between SD1 
and XD2; distance between D1 and D2 1.1-2.2 times greater than 
distance between D1 and XD1. 

Mesothorax.-SD1 1.2-1.7 mm. long; SD1 ring open to weak 
anteriorly, becoming broad p6steriorly. 

Metathorax.-D1, D2, SD1, and SD2 usually on separate pina
cula. 

Abdomen.-D2 setae of anterior segments about two-fifths to 
one-half as long as diameter of segments; distance between D2 
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setae on segment 1 slightly less, equal, or slightly greater than 
distance between Dl setae; distance between D2 setae on segment 
6 usually less than distance between Dl setae; D2 on segment 1, 
3.8-6.2 times as long as Dl; D2 on segment 8, 1.7-4.5 times as 
long as Dl; distance between Dl and SD1 on segment 1 greater 
than distance between D1 and D2; distance between D1 and SD1 
on segment 8 less than distance between D1 and D2; crochets 
biordinal, arranged in a circle, number on prolegs of segments 3, 
4, 5, 6, and anal segment-58-66, 54-64, 52-64, 52-65, and 41-58, 
respectively; diameter of spiracle on segment 6 about one-half as 
large as basal ring of SD1 on segment 8; diameter of spiracle on 
segment 7 about one-half as large as diameter of spiracle on seg
ment 8; SDI on segment 8, 1.22-1.65 mm. long; ring at base of 
SDI indistinct to weak posterodorsally, strongest ventrally; 
usually two SV setae on each side of segments 8 and 9; Dl, D2, 
and SD1 on segment 9 on separate pinacula; L3 present on seg
ment 9. 

Description of Pupa 

(Figs. 110, 137) 

General.-Shape normal (midbody segments more or less cylin
drical, caudal segments not elevated). Length 6.9-8.1 mm. Width 
2.1-2.6 mm. Usually yellowish brown, slightly darker dorsally. 

Head.-Slightly wrinkled; distal region slightly produced anter
iorly and rounded . 

Thorax.-Prothorax wrinkled; mesothorax wrinkled and with 
few small shallo'w punctures located mostly posterior of Dl; dor
sum of metathorax with two groups of about 30 punctures each 
that reach meson. 

Abdomen.-CephaIic two-thirds to three-fourths of dorsum of 
segments 1-4 punctate; punctures on segment 4 extending later
ally to or beyond spiracles; punctures on segments 5-7 only mod
erately distinct, but encircling segments; L2 setae usually present 
on segment 8; no setae on segment 9; gibba elongate, dark, dis
tinct, about 3-4.5 times as long as wide, caudal margin with row 
of irregular punctures; dorsum of lOth segment posterior of gibba 
smooth to irregular and darker than dorsum of other segments; 
cremaster weakly developed; cremastral "spines" consisting of 
four centrally located, long, hooked "spines," which are usually 
divergent, and two outer laterally directed "spines"; outer 
"spines" about one-third as long as inner "spines" with stout base 
and slender distal region, which at times is hooked. 

http:1.22-1.65
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Material Examined 

FLORIDA: Monticello, 5 larvae, 4 pupae, Carya illinoensis, 
8-7-35, ColI. S. D. Hill (U.S.N.M.). NORTH CAROLINA: Clay
ton, 2 larvae, 3 pupae, Carya illinoensis, 20-VI-69, Coil. H. ::H. 
Neunzig. Fayetteville, 1 larvae, 2 pupae, Carya illhwcn'{is, 
16-VI-66, ColI. H. H. Neul1zig; 1 larva, 1 pupa, Carya illinoensis, 
21-VI-66, CoIl. H. H. Neunzig; 12 larvae, 6 pupae, Cal'ya illinoen
sis, 17-VIII-67, Coil. H. H. Neunzig, A. L. Kyles, and B. 
Smith. Lumberton, 10 larvae, 5 pupae, C. illillOellsi.'l, 23-VI-69, 
ColI. H. H. Neunzig and E. J. Venuto. North Rowland, 2 larvae, 
1 pupa, Carya illinoensis, 6-VIII-69, CoIl. H. H. Neunzig 
(U.S.N.M.). 

Larval Host 

Carya illinoellsis (Wangenheim) K. Koch (pecan). 

Dish·jimtion 

Found throughout most of the range of its host. Has been re
ported from Texas, Mississippi, Florida, Georgia, Louisiana, Ala
bama, Oklahoma, North Carolina, and as far north as southern 
Illinois (Chandler 1939). 

Biology 

The literature on the biology of A. nuxvol'ella (mostly as A. 
caryae) is extensive. The more important publications are those of 
Turner et aI. (1918), Gill (HJ25), Bilsing (1926, 1927), Moznette 
et al. (1t)40), Hill (1940), Pierce (1lJ.44), Bieberdorf (1948), Phil
lips et al. (1964)' and Osburn et al. (1966). 

The number of generations each year of A. uu.l·vorella varies 
depending on geographic location. In Texas four complete genera
tions of A. nu:n..'orella can occur each year. In Florida and south 
Georgia there are usual1y three generations each year and occa
sionally a partial fourth. In eastern North Carolina, a maximum 
of three generations occurs each year. 

A. 1Wl'vol'ella larvae about 2-3 mm. in length overwinter in 
hibernacula on the host trees. These hibernacula are about 1 mm. 
in diameter and usually constructed neal' the lateral buds. Many 
times they are placed between the bud and the twig. 

In the spring as soon as the buds of the host trees begin to swell, 
the larva exits from its hibernaculum and feeds on the nearest 
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r bud. Within a short time buds open and the larva moves onto the 
expanding shoot. Some of the larvae bore in near the base of the 
shoot frequently behind the secondary bud scales. Others, particu
larly if the shoots have undergone marked elongation, move out on 
the shoot and bore in where the inner base of a petiole joins the 
shoot. The larva completes its development within the shoot pene... h'ating approximately 1-2 cm. Small amounts of frass and silk 
usually collect at the entrance to the tunnel. The injury to the 
plant usually causes the terminal parts of the tunneled shoot to 
wilt and turn hrown. In North Carolina at the northern raJ1.g-e of 
A. nll:rvorella in the eastern United States, larvae of the overwin
tering generation are more abundant in the spring on host trees in 
sheltered locations. 

Some of the larvae remain within the damaged shoot to pupate. 
Others, as established by Pierce (1944)' leave their tunnels and 
travel to parts of the tree \vhere scalelike or platelike bark occurs 
and pupate under the bark. 

Adults of the overwintering generation emerge from the twigs 
or from under the bark from late April to mid-May in Texas, from 
late April to about the third week in May in north Florida and 
south Georgia, and usually during the last 3 weeks in May in 
eastern North Carolina. Within a few clays eggs are laid singly at 
or near the base of the calyx lobes of the small nuts. Apparently 
only one or two eggs are placed on each nut. The eggs hatch in a 
few days. The larva leaves the immediate area in which it hatched 
an('t tunnels into the base of the nut. It hollows out the small nut. 
Frass is pushed out of the tunnel and collects at the base of the 
nut. Most of the frass is initially loosely tied together with silk 
and the infested nut and other nuts in the cluster are also joined 
with a few strands of silk. In time the frass is used to build a 
short loosely constructed tube that projects from the opening in 
the nut. 

During its development the larva of this first generation con
sumes the inner part of two to five nuts. The hollowed nuts turn 
brown and desiccate. Uusally they remain on the tree for a time 
because of the silk attachments despite the fact they are dead. 
Injured nuts are particularly noticeable toward the end of the 
larval development because they are small compared with the 
larger sound nuts. 

The larvae of the first generation invariably pupate within an 
injured nut. The pupal chamber within the nut is usually only 
slightly larger than the insect itself. 

First-generation adults are present from late May to early June 
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in Texas, from mid-June to mid-July in Florida and south Geor
gia, and in July in eastern North Carolina. After a brief preovipo
sition period, eggs are again laid on the nuts, which are usually 
about one-half grown at this time. 

The larvae hatching from these eggs also bore near the base of 
the nut. The entire larval development of this second generation 
normally occurs within a single nut. Only part of the nut is con
sumed. Frass is extruded from the opening and usually formed 
into a short loosely constructed tube. The injured nut is also 
weakly attached to adj acent nuts and to the twig with a few 
strands of silk (fig. 160). 

Second-generation lan"ae al:-;o pupate solely within the injured 
nuts. Just prior to pupation most larvae seal the end of the frass 
tube with a slightly rounded plug of frass. The opening in the side 
of the nut at the base of the tube is also lightly silked over. 

Second-generation adults are pres(:nt from late July to early 
September in Texas, from late July through August in Florida and 
south Georgia, and from late August through early September in 
eastern North Carolina. 

Lsually second-generation adults odposit partially on the large 
nuts and partially on leaves and buds. Larvae hatching from these 
eggs feed sparingly, growing only to about the second instal'. Lar
vae on the nuts usually bore only a few millimeters into the husk 
and do not interfere with the final development of the nuts. "With 
cool \veather in latel:mmmer the small larvae move to the twigs 
and form their hibernacula in which to pass the winter. 

Some years in the more southern parts of its distribution the 
larvae of the third generation do not remain small but bore more 
deeply into the shucks and the nub; and complete their de\"elop
ment. This results in a partial or complete fourth generation. 
Bilsing (1,1/26, 1,1127) reported moth flights in October and larvae 
feeding as late as early November. 

Pcll'asi tes 

The following parasites have been reported in the literature as 
being associated with A.. 1l11.1'I"o)'elia (as A.. cal1/ae, A.. cal']li1"orella 
(or A. caryaevorella Ragonot), or A. heb('scella Hulst) : BETHY
LIDAE-Goniozlis joveolaills Ashmead (Nickels et a1. 1950; Mue
sebeck and Walkley l[)51a) ; Goniozus platynotae Ashmead (Mue
sebeck and Walkley 1951a) ; Perisierola sp. (Nickels If};)1) ; Peri
sie1"ola cellularis 1nlllctatice]JB (Keiffer) (Nickels et a1. 
1950). BRACONIDAE-Agathis acrobasiclis (Cushman) (Cush

.. 
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man 1920a; Muesebeck 1927; Nickels 1981; Thompson 1944; 
Nickels et al. 1950; Muesebeck and Walkley 1951b); Apanteles 
epinotiae Viereck (Nickels 1981; Nickels et al. 1950; Muesebeck 
1958); B)'acon sp, (Turner et al.1918); Bracon acrobasiciis (Mue
sebeck) (Muesebeck 1965, 1967); Bracon cllshmani (Thompson 
194-4; Muesebeck and Walkley 1951b); BJ'acon 'variabilis (Pro
vancher) (Turner et al. 1918; Gill 1925, 1980; Nickels 1981; 
Thompson 1.944; Nickels et al. 1950; Muesebeck 1.(58) ; MacTocen
trus sp, (Nickels 1931); MaCl'OCellt1'llS illstabilis Muesebeck 
(Nickels et al. 1950; Muesebeck and Walkley 1[JSlb; Finlay
son 1967); O)'gilus maculivenhis (Nickels et al. 1950; Muese
beck and Walkley 1951b; Finlayson 1967) ; Phanerotoma tibialis 
(Nickels 1931; Nickels et a1. 19S0; Muesebeck and Walkley 
1951 b). CHALCIDIDAE-BJ'achymel1~a hammari (Crawford) 
(Nickels et al. 1.950; Peck 1963). EULOPHIDAE-Dimmockia 
sp. (Nickels et al. 1950); ElldeJ'llS aCl'obasis (Crawford) (Gill 
1930; Thompson 1944; Nickels et al. 19.50,' Peck 1951, 1963); 
Eudel'llS subopacZlS (Gahan) (Nickels et a1. 1.950; Peck 1963); 
Eudel'us n. sp. (Nickels et al. 19.50 (sometimes a hyperpara
site»;? Eulophine S]J. (Nickels et al. 19.50). EUPELMIDAE
Eupelmus cycoziceps amiC1{s (Gil'ault) (Nickels et a1. 19.50 (as a 
hyperparasite); Peck 1.963). EURYTOMIDAE-Ellrytoma ty
lodennatis (Ashmead) (Nickels et al. 1.9.50 (as hyperparasite); 
Peck 1963 (according to Burks 1967, Curculionidae are the only 
hosts of E. tyloclermatis; probably EIlJ'ytoma pini Bugbee; see 
Bugbee 1958». ICHNEUMONIDAE-(A mblyteles sp. (Nickels 
et al. 19.50) (no Neal'ctic spp. in this genus; applies to one of 
several other genera»; Calliephialtes {JJ'apholit hae (Gill 1D25, 
1.930; Nickels 1931; Thompson 1944; Nickels et al. 1950 (some
times a hyperparasite); Walkley 1958, 1967; Finlayson 1.(67); 
CremastllS sp. (Gil1llJ2.5,' Nickels et al. 1 [)50) ; Diacleoma 8p. (Gill 
1925; Nickell> et a1. 1.9.50); Uoplectis ('oJlfjuisito)' (Nickell> et al. 
1[)50; Finlayson 1%7); P)'i8tome)'us ellJ'Y]Jtyclziae Ashmead 
(Nickell> et al. 1.9.50; \\'alkley 1967). PERILAMPIDAE
PeJilampus ful1'ico),Jlis (Nickels If}Jl (as hyperparasite); Nick
els et al. 1tJ.50 (as hyperparasite); Peck 1%,3; Finlayson 
1967), TRICHOGRAMMATIDAE-Tricllo,(jl'amma minutum 
(Gill 1!J30; Ni('kel~ 1/},11; Nickels et at 1/J.50; Peck 
1.(51), CHLOROPIDAE-ClwrtoclzloJ'()]!8 inquilinu,c; (Coquillett) 
(Nickel~ et al. 1.9,50). TACln~·aDAE-E/(l;isy/'opa boannia.e 
(Coquillett) (Nickels et aJ. 1[)50) ; E IlsisyrO]JCl sp. (Nickels et al. 
H),50); NmlOl"il/a J!lIste (Turner et aJ. It)18; Gill 1 [}2.5, 1930; 
Thompson IfJ44; Nickels et aI. 1950), 
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During this study the following parasites were reared from A. 
nuxvol'ella larvae or pupae: BRACONIDAE-Agathis 
acrobasidis. ICHNEUMONIDAE-Calliephialtes grapJzolithae, 
C1'emastlls sp., Pl'istomenls sp. 

Acrobasis elyi Neunzig 

ACl'obasis e1ui NeuTIzig, 1970: 1661. 

Description of Larva 

(Figs. 6,34, 41, 80) 

GeneraI.-Length 15.1-16.8 mm. Width 2.3-2.6 mm.. Head yel
lowish brown with indistinct darker maculation. Dorsum of body 
pale grayish green with pale-yellow overtones particularly on 
thorax and overlap of segments; venter greenish yellow. Thoracic 
shield and prespiracular plate pale brownish yellow \vith scattered 
pale-brown maculation. Thoracic legs pale yellowish white with 
margins of segments pale brown. Mesothoracic SDI ring brown, 
usually becoming brownish yellow posteriorly. Eighth abdominal 
segment SDl ring pale brown to brown. Pinacula hyaline, difficult 
to detect. Anal shield pale brownish yellow. Muscle attachments 
indistinct. Spiracles on abdominal segment 8 directed laterally or 
only slightly dorsocaudad. 

Head.-Width 1.39-1.55 mm.; length 1.09-1.20 mm.; rugulose; 
epicranial index 0.95-1.27; labrum moderately emarginate; man
dible with small retinaculum; spinneret about 6.3-7.6 times as 
long as median breadth. 

Prothorax.-Shield and prespiracular plate separate, very 
slightly wrinkled to smooth; dorsal surface of shield slightly 
convex from anterior to posterior margin; prespiracular plate and 
spiracular peritreme separate; distance between Dl setae less 
than distance between XDI setae; distance between SD1 and SD2 
greater than distance between SDI and XD2; distance between 
XDI and XD2 1.5-2.4 times greater than distance between SDI 
and XD2; distance between Dl and D2 1.1-1.8 times greater than 
distance between D1 and XD1. 

Mesothorax.-SD1 1.3-1.7 mm. long; SD1 ring open or weak 
anteriorly, becoming broader ventrally and posteriorly. 

Metathorax.-Dl, D2, SD1, and SD2 on separate pinacula. 
Abdomen.-D2 setae of anterior segments about one-third to 

one-half as long as diameter of segments; distance between D2 
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setae on segment 1 less than, equal to, or slight1y greater than 
distance between D1 setae; distance between D2 setae on segment 
6 usually less than D1 setae; D2 on segment 1, 3.7-5.3 times as 
long as D1 ; D2 on segment 8, 1.7-3.4 times as long as D1 ; distance 
between D1 and SOlon segment 1 greater than distance behveen 
D1 and 02; distance between D1 and SD1 on segment 8 less than 
distance bet\veen 01 and D2; crochets biordinal, arranged in a 
circle, number on pl'olegs of segments 3, 4, 5, 6, and anal segment 
-42-58, 44-62, 44-59, 46-60, 40-59, respectively; diameter of 
spiracle on segment 6 about one-third to one-half as large as basal 
ring of SDI on segment 8; diameter of spiracle on segment 7 
about one-third to two-thirds as large as diameter of spiracle on 
segment 8; SD1 on segment 8, 1.32-1.76 mm. long; ring at base of 
SDI open to weak p08terodorsally, 8trongest ventrally; mmally 
two SV setae on each side of segments 8 and 9; D1, D2, and SD1 
on segment 9 on separate pinacula; L3 present on segment 9. 

Description of l.lupa 

(Figs. 111, 136) 

General.-Shape normal (midbody segments more or less cylin
drical, caudal segments not elevated). Length 7.4-8.7 mm. Width 
2.4-2.9 mm. Yellowish brown to reddish brown, slightly darker 
dorsally. 

Head.-Wrinkled; distal part broadly rounded . • 
Thorax.-Prothorax wrinkled; mesothorax wrinkled and with 

few small shallow punctures located mostly posterior of D1; dor
sum of metathorax with two groups of about 30 punctures each 
that usually reach meson. 

Abdomen.-Ccphalic one-half to three-fourths of dorsum of seg
• 	 ments 1-4 with numerous punctures; punctures on segment 4 ex

tending laterally to, and at times beyond, spiracles; punctures on 
segments 5-7 numerous, distinct, and encircling segments; L2 
setae usually present on segment 8; no setae on segment 9; gibba 
elongate, dark, distinct, about 3-4.5 times as long af, wide, caudal 
margin with row of punctures; dorsum of 10th segment posterior 
of gjbba usually smooth and darker than dorsum of other abdomi
nal segments; cremaster weakly developed; cremastral "spines" 
consisting of fou!' centrally located, long, hooked "spines" and two 
outer laterally or caudolaterally directed "spineR'); outer "spines" 
about one-third aR long as inner "spineR" with stout base and 
slender distal region, which at times is hooked. 

http:1.32-1.76
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Material Examined 

ALABAMA: Dothan, 6 larvae, 2 pupae, Carya tomentosa, 
23-IV-69, ColI. H. H. Neunzig. CONNECTICUT: Plainfield, 2 lar
vae, Carya tomentosa, 10-VI-69, ColI. H. H. Neunzig and E. J. 
Venuto. FLORIDA: Sneads, 8 larvae, 2 pupae, Carya tomentosa, 
23-IV-69, ColI. H. H. Neunzig (U.S.N.M.). NORTH CARO
LI:N"A: Fayetteville, 14 larvae, 3 pupae, Carya tomentosa, 
16-V-66, CoIl. H. H. Neunzig; llana, Carya tomentosa, 18-V-67, 
ColI. H. H. Neunzig. Maxton, 12 larvae, 6 pupae, Carya tomen
tosa, 5-V-66, CoIl. H. H. Neunzig. 

Larval Hosts 

Carya spp. Carya tomentosa is the preferred host. 

Distribution 

Apparently found throughout the eastern United States. Col
lected during this study in Florida, Alabama, North Carolina, and 
Connecticut. Also reported from New York (as AC1'obasis teltella 
Dyar) by Felt (1 DOD) and from Tennessee (as Aaobasis caryae) 
by Heinrichs (1968), 

Biology 

Felt (1909) and Heinrichs (1D68) give brief accounts of the 
biology of A. elyi in New York and Tennessee, respectively. 
Throughout its range this species has only a single generation each 
year. A. elyi appears to prefer vigorous host trees growing in 
clearings or along roadways. 

Overwintering occurH as an early-stage larva within a hiberna
culum. The hibernacula are usually constructed below the first leaf 
scar at the base of the bvig and on the roughened surface formed 
by the terminal bud scar. In eastern North Carolina the larvae 
emerge from the hibernacula in late March and early April and 
move to the partially opened terminal bud to feed. The larvae 
initially remain at the base of the expanding shoot as it develops 
from the bud, boring shallowly into the shoot and lengthening 
petioles. Usually the bud scales and stipules are also superficially 
or occasionally deeply penetrated. Small amounts of silk are at 
tached to injured parts of the shoot and associated structures. 
Tiny loose frass tubes are also constructed at the entrance to the 
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borings. When about haH-grown the larvae move out on the 
L~aves and bore into the rachis. This occurs in eastern North 
Carolina about mid-April. A tunnel is formed \vith its entrance on 
the undersurface of the rachis usually between the bases of the 
second pair of leaflets. The tunnel is enlarged toward the base of 
the leaf. Occasionally a larva wi1l start its gallery between the first 
or third pair of leaflets. A short loose frass tube is constructed at 
the entrance to the tunnel and silk is attached from the rachis 
near the tube to the adj acent leaflets. In time these leaflets are 
dra"m downward and loosely enclose the tunneled rachis. With the 
enlargement of the tunnel the larva apparently spends all its time 
within the rachis with the distal section of the frass tube or exit 
to the outside sealed off. The feeding of the larva within the rachis 
brings about a hypertrophy of the tissues surrounding the gallery 
and the rachis develops a distinct swollen appearance. In addition, 
the leaflets distad of the infested rachis eventually wilt, shrivel, 
and turn brown (fig. 161). Tunneling and feeding within the 
galled part of the rachis continue until about 3-6 cm. of the 
rachis is hollowed out. Upon completion of its larval development 
the insect leaves the plant and enters the soil. Normally this 
occurs in eastern North Carolina in early Mayor mid-May. 
Except for a few individuals, pupation is delayed for 4-6 weeks. 
Pupae occur in the soil in eastern North Carolina in late June and 
adults eclose mostly during July. The site of oviposition and habits 
of the early-stage larvae during the summer and fall are not 
known. 

Parasites 

The following parasites have been reported in the literature as 
being associated with A. elyi: BRACONIDAE-ApanteZes epino
tiae lHeinrichs 1.968) ; M eteol'us sp. (Heinrichs 1968) ; Phanero
to'na tibialis (Heinrichs 1968). EULOPHIDAE-Eude?'us sp. 
(Heinrichs 1968). 

During this study the following parasites were reared from 
A. elyi larvae or pupae; BRACONIDAE-Bmcon cu.shmani. 
ICHNEUMONIDAE-Calliephialtes g?'a]Jholithae, Phytodietu8 
/acialis, P?'istome?'us aust1'inu.s. 

Acrobasis evaescentella Dyar 

AC1'obusis el'anescentell(£ Dyar, 1908; 44. 
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Description of Larva 

(Figs. 7, 42, 81) 

General.--Length 14.5-15.0 mm. Width 2.3-2.5 mm. Head pale 
reddish brown to reddish brown, at times with brown or dark
brown maculation. Dorsum of body pale purplish brown with 
greenish undertones; venter lighter with more green evident. 
Thoracic shield brown, margined or spotted with yellowish brown. 
Prespiracular plate yellowish brown to brown, darker dorsally and 
posteriorly. Thoracic legs brown to dar!: brown. Mesothoracic SD1 
ring dark brown becoming yellowish brown posteriorly. Eighth 
abdominal segment SD1 ring pale brown to dark brown. Pinacula 
hyaline to pale brown. Anal shield pale brown to brown. Muscle 
attachments approximately same color as surrounding integument 
(with some specimens, one to two brown muscle attachments on 
abdominal segments 3-6). Spiracles on abdominal segment 8 di
rected laterally or only slightly dorsocaudad. 

Head.-Width 1.32-1.45 mm.; length 0.99-1.12 mm.; rugulose; 
epicranial index 1.00-1.18; labrum moderately emarginate; man
dible with small retinaculum; spinneret about 5.0-6.3 times as 
long as median breadth. 

Prothorax.-Shield and prespiracular plate separate, very 
slightly wrinkled to smooth; dorsal surface of shield slightly 
convex from anterior to posterior margin; prespiracular plate and 
spiracular peritreme separate; distance between D1 setae less 
than distance between XD1 setae; distance between SD1 and SD2 
greater than distance between SD1 and XD2; distance between 
XD1 and XD2 1.4-2.1 times greater than distance between SD1 
and XD2; distance between D1 and D2 1.1 to 1.4 -Gimes greater 
than distance between D1 and XD1. 

Mesothorax.-SD1 1.1-1.6 mm. long; SD1 ring open or weakly 
closed anteriorly, becoming broad ventrally and posteriorly. 

Metathorax.-D1, D2, SD1, and SD2 on separate pinacula. 
Abdomen.-D2 setae of anterior segments about one-third to 

one-half as large as diameter of segments; distance between D2 
setae on segment 1 slightly less than, equal to, or slightly greater 
thaI~ distance between D1 setae; distance between D2 setae on 
segment 6 less than distance between D1 setae; D2 on segment 1, 
4.0-6.0 times as long as D1; D2 on segment 8, 2.0-3.6 times as 
long as D1; distance between D1 and SD1 on segment 1 greater 
than distance between Dl and D2; distance between D1 and SDI 
on segment 8 less than distance between D1 and D2; crochets 
biordinal, arranged in a circle, number on prolegs of segments 3, 
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4, 5, 6, and anal segment-58-62, 54-66, 54-68, 50-65, and 44-59, 
respectively; diameter of spiracle on segment 6 about one-half as 
large as basal ring of SDl on segment 8; diameter of spiracle on 
segment 7 about one-half as large as diameter of spiracle on seg
ment 8; SD1 on segment 8, 1.32-1.55 mm. long; ring at base of 
SD1 indistinct to weak posterodorsally, strongest ventrally; two 
SV setae on each side of segments 8 and 9; D1, D2, and SD1 on 
segment 9 on separate pinacula; L3 present on segment 9. 

Description of Pupa 

(Figs. 102, 103, 112, 138) 

GeneraI.-Shape normal (midbody segments more or less cylin
drical, caudal segments not elevated). Length 6.3-8.6 mm. Width 
2.1-2.6 mm. Yellowish brown to reddish brown, slightly darker 
dorsally. 

Head.-vVrinkled; distal part broadly rounded. 
Thorax,-Prothorax distinctly wrinkled; mesothorax distinctly 

'wrinkled and with fe\v shallow punctures located mostly posterior 
of D1; dorsum of metathorax '\vith two groups of about 40 punc
hu'es each that usually reach meson. 

Abdomen.--Cephalic three-fourths to four-fifths of dorsum of 
segments 1-4 with numerous punctures; punctures on segment 4 
extending laterally to and usually beyond spiracles; punctures on 
segments 5-7 numerous, distinct, encircling segments; L2 setae 
usually present on segment 8; no setae on segment 9; gibba elon
gate, dark, distinctly granulate, about four to six times as long as 
wide, caudal margin with row of punctures, frequently some punc
tures posterior of gibba elongate; dorsum of 10th segment poster
ior of gibba usually distinctly irregular and darker than dorsum 
of other abdominal segments; cremaster weakly developed; cre
mash'al "spines" consisting of four centrally located, long, hooked 
"spines" and hvo outer "spines"; angle between base of outer 
"spines" and base of inner "spines" about 45'; outer "spines" 
about one-half as long as inner "spines" with stout base and slen
der distal region, which at times is hooked. 

Materiai Examined 

FLORIDA: Campvi1le, 1 larvae, 2 pupae, CW'ya illinoensis, 
17-IV-68, ColI. H. H. Neunzig (U.S.N.M.); 9 larvae, 6 pupae, 
Ca1'ya illinoensis, 20-=1V-69, ColI. H. H. Neunzig. Gainef:.vil1e, 4 
larva, 3 pupae, Ca1'ya illilloensis, 21-1V-68, ColI. H. H. Neunzig, 

http:1.32-1.55
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Larval Host 

Ca1'ya illinoensis (pecan). 

Dish'i bu tion 

Apparently restricted to Florida and southern Georgia. 

Biology 

Probably has only a single generation each year. Overwintering 
stage and place of overwintering unknown. Quite likely overwin
ters as an early-stage larva in a hibernaculum on the plant. 

Last-stage larvae are present in Florida and southern Georgia 
from mid-April to late ApriL They occur 'within expanding shoots 
of pecan and are most abundant on small (1-2 meters) rapidly 
growing volunteer trees where the shoots are succulent. The larval 
tunnel within the shoot is about 2-3 cm. long and opens to the 
outside through a short loosely constructed frass tube. The plant 
tissue removed by the larva during its feeding eventually results 
in the death of one or more of the expanding leaves (fig. 159). 

Pupation occurs in Florida and southern Georgia in the soil 
during early May. Adult flight takes place in late May. Eggs are 
laid on the leaflets, mostly in the axils of veins. 

No information available on the behavior and development of 
the larvae during summer and fall. 

Parasites 

No parasitism of A. evanescentella has been reported in the 
literature. The following parasite was obtained from larvae of A. 
evanescentella during this study: BRACONIDAE-Agathis acro
basidis. 

Acrobasis angusella Grote 

Acrobasis anguscila Grote. 1880: 51. 

Description of Larva 

(Figs. 10, 43, 82) 

General.-Length 14.9-16.5 mm. Width 2.0-2.3 mm. Head red
dish brown with brown to dark-brown indistinct maculation. Dor
sum of body purplish brown with indistinct greenish or pink un
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dertones; venter slightly paler than donmm. Thoracic shield yel
lowish brown with brown to clark-brown lateral margins. Prespi
racular plate mostly dark brown. Thoracic legs dark brown for the 
most part. Mesothoracic SDI ring dark brown. Eighth abdominal 
segment SD1 ring dark brown. Pinacula brown to dark brown. 
Anal shield brown. Muscle attachments approximately same color 
as surrounding integument (some specimens with one to tv.'o 
brown muscle attachments on abdominal segments 3-6). Spiracles 
on abdominal segment 8 directed laterally or only slightly dOl'SO
caudad. 

Head.-Width 1.29-1.36 mm.; length 0.96-1.02 mm.; l'ugulose; 
epicranial index 1.00-1.45; labrum moderately emarginate; man
dible with low elongate retinaculum; spinneret about 4.7 times as 
long as median breadth. 

Prothorax.-Shield and prespiracular plate separate, very 
slightly wrinkled to smooth; clonml 8m'face of shield slightly 
convex from anterior to posterior margin; prespiracular plate and 
spir2.cular peritreme separate; distance between Dl setae less 
than distance between XDI setae; distance between SDI and SD2 
greater than distance between SDI and XD2; dil,;tance between 
XDI and XD2 about 1.4 times greater thal1 distance between SDI 
and XD2; dh;tance bebveen Dl and D2 about 1.2 times greater 
than distance between Dl and XD1. 

Mesothorax.-SDI 1.5 mm. long; SDI ring open or weak anter
iorly, becoming broader posteriorly and ventrally. 

Metathorax.-D1, D2, SDl, and SD2 on separate pinacula. 
Abdomen.-D2 setae of anterior segments about one-third as 

long as diameter of segments; distance between D2 setae on seg
ment 1 greater than distance between Dl setae; distance between 
D2 setae on segment 6 less than distance between D1 setae; D2 on 
segment 1, 5.2-5.7 times as long as Dl; D2 on segment 8, 2.4-3.0 
times as long as Dl; distance between D1 and SD1 on segment 1 
greater than distance between Dl and D2; distance between D1 
and SDI on segment 8 greater than distance between Dl and D2; 
crochets biordinal, arranged in a circle, number on prolegs of 
segments 3, 4, 5, 6, and anal segment-48-50, 50-55, 50-60, 50-55, 
and 33-39, respectively; diameter of spiracle on segment 6 about 
one-half as large as basal ring of SD1 on segment 8; diameter of 
spiracle on segment 7 about one-half as large as diameter of spira
cle on segment 8; SDI on segment B, 1.20-1.39 mm. long; ring at 
base of SD1 distinct, sometimes vleakened posteriorly; two SV 
setae on each side of segments 8 and 9; Dl, D2, and SDI on 
segment 9 on separate pinacula; L3 present on segment 9. 

http:1.20-1.39
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Description of Pupa 

(Figs. 113, 139) 

General.-Shape normal (midbody segments more or less cylin
drical, caudal segments not elevated). Length 8.1 mm. Width 2.5 
mm. Usually yellowish brown, slightly darker dorsally. .". 

Head.-Slightly wrinkled; distal region slightly produced and 
rounded. : 

Thorax.-Prothorax wrinkled; mesothorax only slightly wrin
kled without clearly discernible punctures posterior of D1; dor
sum of metathorax with two groups of about 26 punctures each 
that usually extend to meson. ~ 

Abdomen.-Cephalic one-half to three-fourths of dorsum of seg
ments 1-4 punctate; punctures on segment 4 usually not reaching ~ 
spiracles; punctures on segments 5-7 encircling segments; L2 
setae usually present on segment 8; no setae on segment 9; gibba 
dark, distinct, about four to five times as long as wide, caudal 
margin with row of punctures; dorsum of 10th segment posterior 
of gibba smooth to slightly irregular and darker than dorsum of 
other segments; cremaster weakly developed; cremastral "spines" 
consisting of four centrally located, long, hooked "spines" and two 
outer laterally directed "spines"; outer "spines" usually short 
with stout base and strongly tapered distally. 

Material Examined 

CONNECTICUT; Colchester, 2 larvae, CaTya ovalis, 12-VI-69, 
ColI. H. H. Neunzig and E. J. Venuto. Plainfield, 1 larva, 1 pupa, 
Ca1'ya glabm, 11-VI-69, ColI. H. H. Neunzig and E. J. Venuto 
(U.S.N.M.). 

Larval Hosts 

Ca?'ya spp. During this study has been found feeding on Cm'ya 
glab?'a, C. ovalis (Wangenheim) Sargent, and C. tomentosa. 

Distribution 

Appears to be restricted to northeastern United States and 
southeastern Canada. Collecting in southeastern United States has 
failed to establish its presence farther south. Heinrich (1956) 
records A. angus ella from Massachusetts, New York, N ew Jersey, 
Pennsylvania, Maryland, Connecticut, and Ontario. 
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Biology 

Many of the details of the biology of A. angusella are not 
known. Grote (1881a, 1881b), Hulst (1890), and Heinrich (1956) 
mentioned that the larvae bore in the "leaf stems." Observations 
made during the present study agree with these statements. It has 
been established that the feeding site of last-stage larvae IS the 
rachis. The injury inflicted on the plant is very similar to that 
observed with A. elyL 

A. (lllgllseila probably has only one generation each year. DUring 
late May and early June in Connectkut, last-stage larvae occur 
within the rachis of leaves of the host plant. The leaflets adjacent 
to the opening into the rachis are draw"n downward. As with A. 
elyi, the site of penetration into the rachis is usually on the under
side of the rachis between the second pair of IBuflets. Also, the 
tunneled part of the rachis s\vel1s and a loose frass rube with some 
silk is evident. ThE' leaflets distad of the bored-out region also wilt 
and die back. 

Upon completing the larval stage, A. angusella larvae leave the 
rachis and enter the soil. This occurs mostly in early June in 
Connecticut. Unlike A. elyi, the larvae of A. angusella pupate 
within a short time after entering the soil. Adults eclose in Con
necticut in late June or early July. The oviposition habits of the 
adults and behavior of the early-stage larvae during the summer 
are not known. 

Parasites 

No parasitism of A. angllselia has been reported in the litera
ture. Also, no parasites were obtained from larvae or pupae of A. 
angllsella during this study. 

• 
Acrobasis demotella Grote 

A(~rob(lsis demotellu Grote, 1881a: 14. 

( Description of Larva 

(Figs. 15, 44,74, 83) 

Genera1.-Length 16.5-17.1 mm. Width 1.4-2.5 mm. Head red
dish brown or brown with dark-brown maculation. Dorsum of 
body purplish brown with green undertones; venter paler, mostly 
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green. Thoracic shield yellowish brown to brown with brown to 
dark-brown lateral margins. Prespiracular plate mostly dark 
brown. Thoracic legs dark brown for most part. Mesothoracic SD1 
ring dark brown. Eighth abdominal segment SD1 ring dark 
brown. Pinacula pale brown to brown. Anal shield brown. Muscle 
attachments approximately same color as surrounding integument. 
Spiracles on abdominal segment 8 directed laterally or only .} 

slightly dorsocaudad. 
Head.-Width 1.39-1.52 mm.; length 1.02-1.12 mm.; smooth to 

rugulose; epicranial index 1.21-1.73; labrum moderately emargin
ate; mandible simple; spinneret about 6.0-6.7 times as long as 
median breadth. 

Prothorax.-Shield and prespiracular plate separate, smooth to 
rugulose; dorsal surface of shield slightly convex from anterior to 
posterior margin; prespiracular plate and spiracular peritreme 
usually separate, at times in contact; distance between D1 setae 
slightly less than distance between XD1 setae; distance between 
SD1 and SD2 greater than distance between SDI and XD2; dis
tance ')etw("f'll XDI and XD2 1.2-2.1 times greater than distance 
between SDI and XD2; distance between D1 and D2 1.4-2.6 times 
greater than distance between D1 and XD1. 

Mesothcrax,,-SD1 1.3-1.4 mm. long; SDI ring narrow anter
iorly, becoming broader ventrally and posteriorly. 

Metathorax..-D1, D2, SD1, and SD2 on separate pinacula. 

Abdomen.-D2 setae of anterior segments about one-third as 
long as diameter of segments; distance between D2 setae on seg
ment 1 equal to or slightly greater than distance between D1 
setae; distance between D2 setae on segment 6 less than distance 
between D1 setae; D2 on segment 1, 5.2-6.2 times as long as Dl; 
D2 on segment 8, 3.4-4.2 times as long as Dl ; distance between D1 
and SDI on segment 1 greater than distance between Dl and D2; 
distance between D1 and SD1 on segment 8 equal to or greater 
than distance between Dl and D2; crochets biordinal, arranged in 
a circle, number on prolegs of segments 3, 4, 5, 6, and anal seg
ment-48-55, 52-57, 46-55, 47-59, and 32-43, respectively; diam
eter of spiracle on segment 6 about one-half as large as basal ring 
of SD1 on segment 8; diameter of spiracle on segment 7 about " 
one-half as large as diameter of spiracle on segment 8; SD1 on 
segment 8, 1.19~1.42 mm. long; ring at base of SDI distinct, 
usually narrow posteriorly; two SV setae on each side of segments 
8 and 9; Dl, D2, and SD1 on segment 9 on separate pinacula; L3 
present on segment 9. 
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Description of Pupa 

(Figs. 114, 140) 

Generai.-Shape normal (midbody segments more or less cylin
drical, caudal segments not elevated). Length 7.5-8.5 mm. Width 
2.6-2.8 mm. Usually reddish brown, slightly darker dorsally. 

Head.-Slightly wrinkled; distal region slightly produced and 
rounded. 

Thorax.-Prothorax distinctly wrinkled; mesothorax distinctly 
wrinkled without clearly discernible punctures posterior of Dl; 
dorsum of metathorax with two groups of about 35 punctures each 
that usually reach meson. 

Abdomen.-Cephalic two-thirds to three-fourths of dorsum of 
segments 1-4 punctate; punctures on segment 4 reaching spira
cles; punctures on segments 5-7 distinct, numerous, and encircling 
segments; L2 setae usually present on segment 8; no setae on 
segment 9; gibba dark and distinct, about 3.5-4.5 times as long as 
wide, caudal margin with row of punctures; dorsum of lOth seg
ment posterior of gibba smooth to slightly irregular and darker 
than dorsum of other abdominal segments; cremaster weakly de
veloped; cremastral "spines" consisting of four centrally located, 
long, hooked "spines" and two outer laterally directed "spines"; 
outer "spines" usually short with stout base and strongly tapered 
distally. 

Material Examined 

NORTH CAROLINA: Black Mountain, 2 larvae, 1 pupa, J'llg
lans nigra, 16-V-68, ColI. H. H. Neunzig (U.S.N.M.); 1 larva, 
Jltglml,'; nigra, 21-V-68, ColI. H. H. Neunzig; 6 larvae, 4 pupae, 
Juglans nigra, 14-V-69, ColI. H. H. Neunzig. 

Larval Hosts 

JugZans nigl'a L. and Cal'ya cOl'clifo1'1nis. Also reported from C. 
illinoensis by Nickels (1949). Prefers J. nigra. 

Distribution 

Occurs throughout most of the range of its hosts. Apparently is 
not founa in warmer regions of the United States even though an 
occasional host tree is present. For example, occurs in western 
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North Carolina where J. nigm, is abundant, but it does not occur 
on scattered J. nig1'a in central or eastern North Carolina. Hein
rich (1956) gave the following distribution: Nev,r Hampshire, New 
York, Pennsylvania, North Carolina, Illinois, and Missouri. 

Biology 

Hulst (1890) gave a brief account of the biology of A. demo
tella. This species has only a single generation each year. The 
manner in which it overwinters is unknown. 

In the spring partially grown larvae can be found boring into 
the newly expanding terminal growth. 'When the shoots are still 
relatively short, larvae bore into the axil formed where a leaf 
petiole joins the shoot. As the shoot elongates the larvae usually 
move out on the leaf and bore downward about 2-3 cm. into the 
petioles, starting at a point where the basal leaflets are attached to 
the petiole. A small mound of loose frass and silk collects at the 
opening of the insect's gallery. Strands of silk are also attached to 
the plant near the opening. Feeding by late-stage larvae in the 
petiole causes wilting and necrosis of the leaflets above the larval 
tunnel. The type of injury inflicted on J. nigra and on C. cordifo1'
mis appears to be the same. 

Last-stage larvae are present in western North Carolina in 
mid-May. Pupation occurs in late May and adults are present in 
early to mid-June. Hulst (1890) reported pupation of A. demotella 
from May 20 to June 7 and adult emergence from June 2 to June 
16 in Massachusetts. Information on oviposition and habits of the 
early-stage larvae is not available. 

Parasites 

No parasitism of A. demotella has been reported in the litera
ture. Also, no parasites were obtained from larvae or pupae of A. 
demotella during this study. 

Acrobasis stigmella Dyar 

ACi'obasis stigmeiia Dyar, 1908: 43. 

Description of Larva 

(Figs. 8, 45, 84) 

General.-Length 14.4-17.1 mm. Width 2.0-2.5 mm. Head red

.J
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dish brown with moderately clh:;tind dark reddish-brown macula
tion, or completely dark brown. Donmm of body purplish brown 
with indistind pink at overlap: venter paler than dorsum. Thora
cic shield reddish brov.n to dark brown, paler lan'ae usually with 
bro"vn to dark-brown patch between SDI and SD2, most of shield 
showing little to no contrast with head capsule. Prespiracular 
plate usually dark brown. Thoracic legs brown to dark brown. 

it. 	 Mesothoracic SDI ring dark brown. Eighth abdominal segment 
SDI ring dark brown. Pinacula hyaline to light brown. Anal shield 
light brown to brown. Muscle attachments approximately same 
color as surrounding integument. Spiracles on abdominal segment 
8 dire~tecllaterally or only slightly dorsocauclacl. 

Head.-\Vidth 1.30-1.49 mm.; length 0.92-1.09 mm.; l'ugulose; 
epicranial index 1.05-1.44; labrum moderately emarginate; man
dible simple, flattened, usually with four distinct teeth; spinneret 
about 6.0-7.0 times a~' long as median breadth. 

Prothorax.-Shield and prespiracular plate separate, smooth to 
rugulose; dorsal surface of shield slightly convex from anterior to 
posterior margin; prespiracular plate and spiracular peritreme 
separate; distance between Dl setae less than distance between 
XDl; distance between XDI and XD2 1.3-1.6 times greater than 
distance between SDI and XD2; distance between D1 and D2 
1.4-1.8 times greater than clistance between Dl and XD1. 

Mesothorax.-SDI 1.3-1.6 mm. long; SD1 ring open to weakly 
closed anteriorly, becoming broader posteriorly and ventrally. 

Metathorax.-Dl, D2, SDl, and SD2 on separate pinacula. 
Abdomen.-D2 setae of anterior segmentfl about one-third to 

one-half afl large as diameter of segments; difltance between D2 
setae on segment 1 usually less than distance between D1 setae; 
distance between D2 setae on segment 6 less than distance be
tween D1 setae; D2 on Regment 1, 3.4-5.8 times as long aR Dl; D2• on segment 8, 2.5-4.5 times as long as Dl; distance between Dl 
and SDI on Regment 1 greater than distance between Dl and D2; 
distance between Dl and SIn on segment 8 less than distance 
between Dl and D2; crochetR biordinal, arranged in a circle, num
ber on prolegs of flegments 3, 4, 5, 6, and anal segment-40-61, 
38-60, 40-59, 44-61, anel 33-44, respectively; diameter of spiracle 
on segment 6 about one-half as large as basal ring of SDI on 
segment 8; diameter of spiracle on segment 7 about one-half as 
large as diameter of Rpiracle on segment 8; SDI on segment 8, 
1.19-1.55 mm. long; ring at base of SDI distinct, natrow to open 
posteriorly; usually two SV setae on each side of segments 8 and 9 ; 
Dl, D2, and SDI on separate pinacula; L3 present on segment 9. 
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Description of Pupa 

(Figs. 116, 142) 

General.-Shape normal (midbody segments more or less cylin
drical, caudal segments not elevated). Length 7.5-8.5 mm. Width 
2.4-2.6 mm. Yellowish brown to reddish brown, slightly c1arker .,. 
dorsally. 

Head.-Slightly wrinkled; distal region broadly rounded to " 
slightly produced and rounded. 

Thorax.-Prothorax slightly wrinkled; mesothorax slightly 
wrinkled without punctures posterior of D1; dorsum of meta
thorax with two groups of about 32 punctures each that usually ~ 
reach meson. 

Abdomen.-Cephalic two-thirds to three-fourths of dorsum of 
segments 1-4 punctate; punctures on segment 4 not or barely 
reaching spiracles; punctures on segments 5-7 distinct, numerous, 
and encircling segments; L2 setae usually present on segment 8; 
no setae on segment 9; gibba dark, distinct, about four to five 
times as long as wide, caudal margin ·with row of punctures; 
dorsum of lOth s~gment posterior of gibba smooth to slightly 
irregular and darker than dorsum of other abdominal segments; 
cremaster weakly developed; cremastral "spines" consisting of 
four centrally located, long, hooked "spines" and two outer later
ally directed "spines"; outer "spines" usually short with stout 
base and strongly tapered distally. 

Material Examined 

NORTH CAROLINA: Fayetteville, 3 larvae, 2 pupae, Carya 
tomentosa, 1-V-67, ColI. H. H. Neunzig (U.S.N.M.); 2 larvae, 5 
pupae, C(l)'ya to;nelltosa, 9-V-69, ColI. H. H. Neunzig. Maxton, 
12 larvae, 3 pupae, Carya iomelliosa, 14-V-69, Coll. H. H. Neun
zig. SOUTH CAROLINA: Coosawhatchie, 1 larva, 1 pupa, Cal'ya 
tomentosa, 23-IV-68, ColI. H. H. Neunzig. 

Larval Hosts .. 
Carya spp. Found during this study feeding on Calya tomen- ,. 

tosa, C. glab1'a, and C. pallida. Appears to prefer C. tomentosa. 

Distribution 

Apparently occurs throughout most of eastern United States. 

Heinrich (19.56) listed New Jersey, Connecticut, District of Col
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umbia, Virginia, and Illinois. Kimball (1965) also recorded it 
from Florida. During the present study has been collected in 
North Carolina and South Carolina. 

Biology 

Heinrich (1956) suggested that A. stignwlla has several genera
tions each year. All information obtained during the present study 
points to A. stigmella having but one generation each year. 

A. stigmella overwinters as a partially developed larva 3-5 mm. 
long within a hibernaculum on the bud of the host plant. In the 
spring, usually in late March in eastern North Carolina, the larva 
becomes active and bores through the silk floor of the hibernacu
lum into the bud. An occasional larva will exit through the top or 
side of the hibernaculum and enter the bud adjacent to the hiber
naculum. This activity coincides with the initial swelling of the 
buds. The larva penetrates to the center of the bud and consumes 
some of the unexpanded leaflets. In time, the elongation of the bud 
moves the tunneled inner bud scales and leaflets out from under 
the hibernaculum. 

The larva leaves its excavation periodically and delays the open
ing of the bud by silking the bud scales loosely together. With 
inj ured shoots, the bud scale possessing the hibernaculum fre
quently remains attached as a result of this silking to the base of 
the shoot long after the larva has completed its feeding. A loosely 
constructed frass tube is also frequently associated with the open
ing in the bud. A few larvae complete their development before 
the bud completely opens, but many bore into the base of the 
elongating shoot when the bud opens and they are without shelter. 
Feeding within the shoot, if it is necessary, is very brief. Last
stage larvae of A. stigmella occur in eastern North Carolina from 
mid-April to mid-May. 

In addition to the loss of unexpanded leaflets in the bud, a 
delayed effect on shoots injured by larval tunneling is usually 
apparent in mid-May. The injuries inflicted on the shoot appar
ently interfere with adequate movement of water into the ex
panded leaves and this results in wilting and dieback of one or 
more of the leaves nearest the injury (fig. 167). 

Heinrich (1956) indicated that the larvae pupate within a hol
lowed-out shoot, but this is incorrect. Pupation always occurs in 
the soil. Date of pupation in eastern North Carolina is from late 
April to about the third week in May. 

Adults eclose in eastern North Carolina from mid-May to late 
May. It is not known where the eggs are laid, when the eggs hatch, 
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or what the early-stage larvae feed upon. However, hibernacula of 
A. stigmeUa have been found in eastern North Carolina as early as 
mid-July. Vigorous trees in clearings usually are the most heavily 
infested. Rapidly growing suckers or shoots are preferred. The 
hibernaculum, which is usually about 1.5-2.5 mm. in diameter, is 
always constructed on a bud and terminal buds are preferred (fig. 
166). In building the hibernaculum, the larva removes a circular 
area from the outer bud scales, penetrating through two to four 
layers of scales. The larva curls itself within the circular depres
sion formed in the bud scales and combines small pieces of bud 
scale, frass, and silk to form a hemispherical covering. The floor 
of the hibernaculum is also silked. 

Parasites 

No parasitism of A. stigmella has been reported in the litera
ture. During this study the following parasites were reared from 
A. stigmella larvae or pupae: BRACONIDAE-Agathis ac)'obasi
dis, Agatlzis calcarata, Bracon variabilis, Mac1'ocentrus instabilis. 
ICHNEUMONIDAE-Scambus hispae. TACHINIDAE-Leslcio
?nina tellera "Wiedemann. 

Acrobasis exsulella (Zeller) 
.lIyelois exsulella Zeller, 1848: 868. 

Description of Larya 

(Figs. 9, 46, 68, 87) 

General.-Length 11.3-14..4 mm. Width 1.8-2.1 mm. Head yel
lowish brown to reddish brown. Dorsum of body purplish brown 
with indistinct green or pale-purple undertones; venter slightly 
paler than dorsum. Thoracic shield and prespiracular plate brown 
to dark brown, usually contrasting with paler head capsule in 
overwintering generation; first (summer) generation with thora
cic shield yellowish brown to brown suffused with brown or dark 
brown particularly along lateral margins, and prespiracular plate 
yellowish brown to brown with darker edges. Thoracic legs dark 
brown for the most part, basal segment usually paler. Mesothora
cic SD1 ring dark brown. Eighth abdominal segment SD1 ring 
brown to dark brown. Pinacula pale brown to brown. Anal shield 
brown. Muscle attachments usually about same color as surround
ing integument (with some specimens, one to two brown muscle 
attachments on abdominal segments 3-6). Spiracles on abdominal 
segment 8 directed laterally or only slightly dorsocaudad. 

,. 
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Head.-Width 1.12-1.32 mm.; length 0.83-0.99 mm.; rugulose; 
epicranial index 1.21-1.63; labrum moderately emarginate; man
dible simple, flattened usually with four distinct teeth; spinneret 
about six times as long as median breadth. 

Prothorax.-Shield and prespiracular plate separate, smooth to 
rugulose; dorsal surface of shield slightly convex from anterior to 
posterior margin; prespiracular plate and spiracular peritreme 
separate to weakly joined (overwintering generation and some 
first (summer) generation) to fused with peritreme, usually irreg
ular and slightly enlarged (most of first (summer) generation); 
distance between Dl setae less than distance between XDI setae; 
distance between SDI and SD2 distinctly greater than distance 
between SD1 and XD2; distance between XDI and XD2 1.1-1.7 
times greater than distance between SDI and XD2; distance be
tween Dl and D2 1.4-1.9 times greater than distance between Dl 
and XD1. 

Mesothorax.-SD1 0.9-1.3 mm. long; SDI ring open to weakly 
closed anteriorly, becoming broad posteriorly. 

Metathorax.-D1, D2, SD1, and SD2 on separate pinacula. 
Abdomen.-D2 setae of anterior segments about one-third to 

.. 	 one-half as large as diameter of segments; distance between D2 
setae on segment 1 greater than distance between D1 setae; dis
tance between D2 setae on segment 6 less than distance between 
D1 setae; D2 on segment 1, 4.2-7.5 times as long as Dl; D2 on 
segment 8, 2.5-3.2 times as long as Dl; distance between Dl and 
SD1 on segment 1 distinctly greater than distance between VI and 
D2; distance between D1 and SDI on segment 8 less than to• greater than distance between D1 and D2; crochets biordinal, 
arranged in a circle, number on prolegs of segments 3, 4, 5, 6, and 
anal segment-44-73, 47-71, 45-71, 44-67, and 38-57, respec
tively; diameter of spiracle on segment 6 about one-half as large 
as basal ring of SD1 on segment 8; diameter of spiracle on seg
ment 7 about one-half as large as diameter of spiracle on segment 
8; SD1 on segment 8, 1.12-1.25 mm. long; ring at base of SD1 
usually distinct, narrow posteriorly; usually two SV setae on each 
side of segments 8 and 9; Dl, D2, and SD1 on segment 9 on 
separate pinacula; L3 present on segment 9. 

Description of Pupa 

(Figs. 115, 141) 

General.-Shape normal (midbody segments more or less cylin
drical, caudal segments not elevated). Length 6.3-8.8 mm. Width 
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2.0-2.9 mm. Yellowish brown to reddisp, brown, slightly darker 
dorsally. 

Head.-Slightly wrinkled; distal region rounded. 
Thorax.-Prothorax slightly wrinkled; mesothorax slightly 

wrinkled without punctures posterior of Dl; dorsum of meta
thorax with two groups of about 24 punctures each that usually 
reach meson. 

Abdomen.-Cephalic one-half to three-fourths of dorsum of seg
ments 1-4 punctate; punctures on segment 4 not reaching spira
cles; punctures on segments 5-7 encircling segments; L2 setae 
usually present on segment 8 and segment 9; gibba dark, distinct, 
about 3-5.5 times as long as wide, caudal margin with row of 
punctures; dorsum of 10th segment posterior of gibba smooth to 
slightly irregular and darker than dorsum of other abdominal 
segments; cremaster weakly developed; cremastral "spines" con
sisting of four centrally located, long, hooked "spines" and two 
outer laterally or slightly caudolaterally directed "spines"; outer 
"spines" short with stout base, strongly tapered distally, at times 
slightly hooked. 

Material Examined 

NORTH CAROLINA: Clayton, 4 larvae, Ca?'ya tomentosa, 
2-VII-69, ColI. H. H. Neunzig. Fayetteville, 8 larvae, 2 pupae, 
Carya tomentosa, lO-IV-69, ColI. H. H. Neunzig; 9 larvae, 1 pupa, 
Ca?'ya tomentosa, 30-VI-69, ColI. H. H. Neunzig. Raleigh, 7 lar
vae, 3 pupae, Ca?'ya illinoensis, 29-VI-67, ColI. H. H. 
Neunzig. Rowland, 1 larv~, 1 pupa, Ca?'ya tomentosa, 23-VI-69, 
ColI. H. H. Neunzig (U.S.N.M.). 

Larval Hosts 

Ca?'ya spp. Reared from Ca?'ya tomentosa and C. illinoensis 
during this study. 

Distribution 

Collected in North Carolina during this study. Also recorded 
from Arkansas, Florida, Georgia, Illinois, Maryland, and Texas by 
Heinrich (1956). 

Biology 

A. exsulella has two generations each year. It overwinters in a 
hibernaculum on the host plant as a partially developed larva. The 
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hibernacula are about 3-4 mm. in diameter and located most fre
quently on the terminai buds of the host plant. At times the 
hibernacula are constructed under an outer bud scale rather than 
on the outer surface of the scale. 

Larvae become active in March in eastern North Carolina and 
bore into the slightly swollen buds of the host. The bud scales are 
loosely silked together and a loose mas'> of frass collects near the 
base of the infested bud at the entrance to the insect's gallery. 
Last-stage larvae can be found as early as the first week in April 
in eastern North Carolina. 

Pupation of the overwintering generation occurs in the soil 
usually about mid-April in eastern North Carolina. The earliest 
adults are present in eastern North Carolina in early May and 
continue to emerge through most of May. 

Early-sbtge first generation larvae Occur between leaves in east
ern North Carolina in June. These larvae, usually in groups of five 
to 10, develop from eggs laid near the edge of a leaflet that over
laps another leaflet. The larvae remain near each other while 
small, but each forms its own silk-lined tube. These tubes are 
enlarged as the lan'a feeds and grows and are constructed away 
from the point of eclosion but always within the confines of the 
area protected by the leaflets. The upper and lower surfaces of the 
tubes adjacent to the leaflet surfaces are not covered with frass 
but are merely silked. Some of the larvae when they become late
stage leave the original feeding site and seek other leaflets with 
their surfaces touching, within which to complete their develop
ment. Feeding and tube construction in later stages are the same 
as for early-stage larvae (fig. 164). 1'he epidermis left intact by 
the larva immediately above and below its feeding site becomes 
necrotic and turns brown (fig. 165). 

Pupation occurs in the soil in mid-July in eastern North Caro
lina. First-generation adults are present in late July and August 
in the same locality, and eggs are laid shortly thereafter once 
again along the edge of leaflets that overlap one another. The 
larvae hatching from these eggs feed between the leaflets. The 
injury to the plant and cube construction is identical to that of the 
early-stage first-generation larvae in June. During mid-August to 
late August in eastern No~·th Carolina the larvae, which are 5-6 
mm. long, move to the terminal buds and form hibernacula. 

Parasites 

No parasitism of A. e:csulella has been reported in the litera
ture. During thi .. study the following parasites were reared from 
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A. exsulella larvae or pupae: BRACONIDAE-Agathis 
ac1·obasidis. ICHNEUMONIDAE-Galliephialtes gl'apholithae. 
PERILAMPIDAE-Perilan~pus fulvicornis. 

Acrobasis feltella Dyar 
ACTObasis feltella Dyar, 1910: 214. 

Description of Larva 

(Figs. 16, 47, 88) 

Genera1.-Length 12.6-15.0 mm. Width 2.0-2.2 mm. Head very 
dark reddish brown, at times near black. Dorsum of body blackish 
with pale-green undertones on thorax to greenish with pale-green 
undertones on abdomen; venter paler than dorsum. Thoracic 
shield and prespiracular plate dark brown to black. Thoracic legs 
dark reddish brown for the most part. Mesothoracic SD1 ring 
dark brown to dark reddish brown. Eighth abdominal segment 
SDl ring brown to dark brown. Pinacula pale brown to brown. 
Anal shield brown. Muscle attachments approximately same color 
as surrounding integument (with some specimens, one to two 
brown muscle attachments on abdominal segments 3-6). Spiracles 
on abdominal segment 8 directed laterally or only slightly dorso
caudad. 

Head.-Width 1.25-1.35 mm.; length 0.92-1.02 mm.; rugulose; 
epicranial index 0.95-1.38; labrum moderately emarginate.; man
dible simple; spinneret about 4.3-4.7 times as long as median 
breadth. 

Prothorax.-Shield and prespiracular plate separate, rugulose; 
dorsal surface of shield slightly convex from anterior to posterior 
margin; prespiracular plate and spiracular peritreme separate; 
distance between Dl setae less than distance between XD1 setae; 
distance between SD1 and SD2 distinctly greater than distance 
between SD1 and XD2; distance between XD1 and XD2 1.8-2.7 
times greater than distance between SD1 and XD2; distance be
tween Dl and D2 1.2-2.3 times greater than distance between Dl 
and XD1. 

Mesothorax.-SD1 1.0-1.3 mm. long; SDl ring weakly closed 
anteriorly, becoming broad posteriorly. 

Metathorax.-D1, D2, SD1, and SD2 on separate pinacula. 
Abdomen.-D2 setae of anterior segments about one-third as 

large as diameter of segments; distance between D2 setae on seg
ment 1 less than, equal to, or greater than distance between D1 
setae; distance between D2 setae on segment 6 less than distance 
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between D1 setae; D2 on segment 1, 4.0-4.6 times as long as Dl; 
D2 on segment 8, 3.6-6.0 times as long as D1 ; distance between Dl 
and SD1 on segment 1 distinctly greater than distance between Dl 
and D2; distance between D1 and SDI on segment 8 usually less 
than distance behveen Dl and D2; crochets biordinal, arranged in 
a circle, number on prolegs of segments 3, 4, 5, 6, and anal seg
ment-40-50, 42-55, 42-57, 44-54, and 35-45, respectively; diam
eter of spiracle on segment 6 about one-half as large as basal ring 
of SD1 on segment 8; diameter of spiracle on segment 7 about 
one-half a<J large as diameter of spiracle on segment 8; SD1 on 
segment 8, 0.99-1.16 mm. long; ring at base of SDI distinct, some
times slightly weaker posteriorly; two SV setae on each side of 
segment 8; one SV seta On each side of segment 9; Dl, D2, and 
SDI on segment 9 on separate pinacula; L3 usually present on 
segment 9. 

Description of Pupa 

(Figs. 118, 144) 

Genera1.-Shape normal (midbody segments more or less cylin
drical, caudal segments not elevated). Length 7.1-7.8 mm. Width 
2.2-2.3 mm. Yellowish brown to reddish brown with head and 
prothorax dark reddish brown. 

Head.-1Vith many very pronounced rugosities; distal region
somewhat truncate. 

Thorax.-Prothorax wrinkled; mesothorax wrinkled 'without 
group of clearly discernible punctures posterior of D1; dorsum of 
metathorax with two groups of about 14 punctures eacn that 
usua1Jy do not reach meson. 

Abdomen.-Cephalic one-half to two-thirds of dorsum of seg
ments 1-4 sparsely punctate; punctures mostly confined to mid
dorsal area and not reaching spiracles; punctures on segments 5-7 
encircling segments; L2 setae usua1Jy present on segment 8; no 
setae on segment 9; gibba weakly developed, caudal margin not 
clearly delineated; dorsum of lOth segment posterior of gibba 
smooth to slightly wrinkled and slightly darker than dorsum of 
other abdominal segments; cremaster weakly developed; cremas
tral "spines" consisting of four centrally located, long, slender, 
hooked "spines" and two outer, laterally directed, hooked "spines." 

Matedal Examined 

CONNECTICUT: Colchester, 5 larva, 4 pupae, Carya, 
12-VI-69, CoIl. H. H. Neunzig and E. J. Venuto. North West
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chester, 1 larva, 1 pupa, Ca1'ya ovata, 12-VI-69, ColI. H. H. Neun
zig and E. J. Venuto. Salem, 2 larvae, 1 pupa, Ca1'ya ovata, 
13-VI-69, ColI. H. H. Neunzig and E. J. Venuto. Windham, 1 
larva, 1 pupa, Ca1'ya ovata, 13-VI-69, ColI. H. H. Neunzig and E. 
J. Venuto (U.S.N.M.). 

Larval Hosts 

Carya spp. Has been collected during this study from Ca1'ya 
ovata, C. tomentosa, and C. ovaNs. Appears to prefer C. ovata. 

Distribution 

Collected during this study only in Connecticut. New York, Illi
nois, and Ontario are also listed by Heinrich (1956). 

Biology 

The biological notes of Felt (1909) do not apply to A. jeltella, 
but in all probability they describe the habits of A. elyi. Ely 
(1913) gave some brief but accurate information on the biology of 
A. jeltella. 

In Connecticut A. feltella has one generation a year. The over
wintering stage and place of overwintering are unknown. Proba
bly it overwinters as an early-stage larva in a hibernaculum on the 
host plant. 

Last-stage larvae are present in late May and early June in 
Connecticut. The larva at this stage of growth is invariably found 
on one of the lateral leafiets of the three most terminal leafiets 
comprising a leaf of the host. A frass tube is constructed with its 
base attached at a point on the distal half to third of the midrib on 
the underside of the leafiet. The midrib is notched by the larva 
and portions of the leaflet are eaten and silked so that the leaflet 
curls characteristically downward (fig. 168) loosely concealing the 
tube. Feeding in the last instal' is always confined to a single 
leaflet, and very little foliage is consumed. The completed tube 
(fig. 172) is small, mostly grayish white or pale yellowish white, 
slightly roughened, cylindrical and straight, with a slight taper at 
each end. It has a maximum diameter of 3-3.5 mm. and is 8.5-9.5 
mm. long. Usually some loosely attached black frass pellets sur
round the distal opening. 

Upon completing its development, the larva pupates within the 
tube. No effort is made to form an enlarged pupal chamber, The 
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opening of the tube is usually loosely sealed with frass. Pupation 
Occurs in June and adults emerge in late June and July in Con
necticut. 

Information on oviposition and larval development later in the 
season is not available. 

Parasites 

No parasitism of A. feltella has been reported in the literature. 
During this study the following parasites were reared from A. 
feltella larvae and pupae: BRACONIDAE-Macrocentnls insta
bilis. ICHNEUMONIDAE-Ca1npoletis sp., Diadeg1na c01nptoniel
lae (Viereck). 

Acrobasis juglandis {LeBaron} 

Phycita juglanclis LeBaron, 1872: 123. 

Description of Larva 

(Figs. 14, 29,48, 91) 

General.-Length 12.3-17.7 mm. Width 1.8-2.5 mm. Head red
dish brown to dark reddish brown, sometimes with indistinct ma
culation. Dorsum of thorax blackish green. Dorsum of abdomen 
olive green with very pale purple overtones; venter slightly paler 
than dorsum. Thoracic shield and prespiracular plate usually 
brownish yellow with brown maculation and usually distinctly 
contrasting with darker head (larvae on black walnut with little 
to no contrast between color of head, thoracic shield, and prespira
cular plate; thoracic shield and prespiracular plate about same 
color as head capsule or only slightly paler). Thoracic legs brown 
to dark brown. Mesothoracic SD1 rinp- hrown. Eighth abdominal 
segment SD1 ring brown. Pinacula pale brown, lighter than sur
rounding integument. Anal shield yellowish brown with brown 
maculation. Muscle attachments indistinct. Spiracles on abdominal 
segment 8 directed laterally or only slightly dorsocaudad. 

Head.-Width 1.12-1.29 mm.; length 0.89-1.29 mm.; rugulose; 
epicranial index 0.90-1.47; labrum moderately emarginate; man
dible simple; spinneret about 4.0-5.0 times as long as median 
breadth. 

Prothorax.-Shield and prespiracular plate separate, rugulose; 
dorsal surface of shield irregularly convex from anterior to pos
terior margin; prespiracular plate and peritreme of spiracle sepa
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rate (very occasionally weakly joined) ; distance between Dl setae 
less than distance between XDI setae; distance between SDI and 
SD2 greater than distance between SDI and XD2; distance be
tween XDI and XD2 1.1-1.7 times greater than distance between 
SDI and XD2; distance between D1 and D2 1.0-1.6 times greater 
than distance between D1 and XD1. 

Mesothorax.-SD1 1.0-1.7 mm. long; SD1 ring narrowly closed 
to open anteriorly, becoming broad posteriorly. 

Metathorax.-Dl, D2, SDl, and SD2 usually on separate pina
cula. 

Abdomen.-D2 setae of anterior segments one-third to one-half 
as long as diameter of segments; distance between D2 setae on 
segment 1 usually greater but at times equal to or less than dis
tance between Dl setae; distance between D2 setae on segment 6 
less than distance between D1 setae; D2 on segment 1, 4:4-5.4 
times as long as D1; D2 on segment 8,4.2-7.3 times as long as Dl; 
distance between D1 and SD1 on segment 1 distinctly greater than 
distance between D1 and D2; distance between D1 and SD1 on 
segment 8 usually less than distance between D1 and D2; crochets 
biordinal, arranged in a circle, number on prolegs of segments 3, 
4, 5, 6, and anal segment-35-58, 31-60, 32-58, 35-58, and 28-42, 
respectively (larvae on black walnut usually with fewer crochets 
than larvae on pecan) ; diameter of spiracles on segment 6 about 
one-third to one-half as large as basal ring of SD1 on segment 8; 
diameter of spiracle on segment 7 about one-third to one-half as 
large as diameter of spiracle on segment 8; SD1 on segment 8, 
0.66-1.45 mm. long; ring at base of SD1 distinct, usually complete, 
occasionally open posteriorly; usually two SV setae on each side of 
segment 8; usually only one SV seta on each side of segment 9 
(some with one SV seta on one side and two SV setae on the other 
side; very few with two SV setae on both sides) ; D1 and D2 on 
segment 9 usually on same pinaculum (some on separate pinacula, 
some on same pinaculum on one side and separate on other; larvae 
on black walnut usually with D1 and D2 on separate pinacula) ; 
Dl and SDI on segment 9 on separate pinacula; L3 present on 
segment 9. 

Description of Pupa 

(Figs. 117, 143) 

General.-Shape normal (midbody segment~ more or less cylin
drical, caudal segments not elevated). Length 6.4-9.1 mm: Width 
1.9-2.5 mm. Yellowish brown to reddish brown, darker dorsally. 
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Head.-Wrinkled with few small rugosities that are sometimes 
indistinct; distal region truncate to broadly rounded. 

Thorax.-Prothorax wrinkled; mesothorax wrinkled without 
group of clearly discernible punctures posteriol' of D1; dorsum of 
metathorax with two groups of about 17 punctures each that 
usually reach meson. 

Abdomen.-Cephalic two-thirds to three-fourths of dorsum of 
segments 1-4 pU11ctate; punctures usually confined to middorsal 
area and not reaching spiracles; punctures on segments 5-7 encir
cling segments; L2 setae usually present on segment 8; no setae on 
segment 9; gibba but slightly darker than surrounding integu
ment, caudal margin not clearly delineated; dorsum of 10th seg
ment posterior of gibba smooth to granulate and slightly darker 
than dorsum of other abdominal segments; cremaster weakly de
vel oped; cremastral "spines" consisting of four centrally located, 
long, slender, hooked "spines" and two outer, laterally directed, 
hooked "spines." 

Material Examined 

ALABAMA! Abbeville, 5 larvae, 2 pupae, Cai'ya illinoensis, 
23-IV-69, ColI. II. H. Neunzig. FLORIDA: Live Oak, 1 larva, 2 
pupae, Carya illinoensis, 19-IV-68, ColI. H. H. 
Neunzig. Monticello, 6 larvae, 6 pupae, Carya illinoensis, 
21-IV-68, ColI. H. H. Neunzig. GEORGIA: Brunswick, 1 larva, 
3 pupae, Ca1'yaillinoensis, 22-IV-68, CoIl. H. H. 
Neunzig. LOUISIANA: DeRidder, 3 larvae, 7 May 1936, ColI. W. 
C. Pierce (U.S.N.M.). MISSISSIPPI: Wiggins,4 larvae, Carya, 
illinoensis, V-9-30, ColI. J. P. Kislanko (U.S.N.M.). NEW 
YORK: Albany, 2 larvae, Juglan.s nigra, 23-VI-68, ColI. H. H. 
Neul1zig and A. L. Kyles. Monroe, 2 larvae, 2 pupae, J'llglans 
nit/ra, 23-VI-67, ColI. H. H. Neunzig and A. L. Kyles. NORTH 
CAROLINA: Fayetteville, 12 larvae, 10 pupae, Ca1'ya illinoensis, 
3-V-69, CoIl. H. H. Neuuzig. New Bern, 3 larvae, 4 pupae, 
2-V-67, CoIl. H. H. Neul1zig; 3 larvae, 3 pupae, Carya illinoensis, 
ll-V-67, CoIl. H. R. Neunzig; 15 larvae, 10 pupae, Cal'ya illinaen
sis, 19-V-67, ColI. H. H. Neul1zig. Tuscarora, 2 larvae, 3 pupae, 
Garya illinaensis, 2-V-67, Coll. H. H. Neunzig 
(U.S.N.M.). SOUTH CAROLINA; Florence, 1 lan'a, 1 pupa, 
Carya illinaensi8, 23-IV-68, CoIl. H. H. Neunzig (U.S.N.M.). 
VERMONT: Montpelier, 2 larvae, 1 pupa, Juglans nigra, 24
VI-67, ColI. H. H. Neunzig and A. L. Kyles. 
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Larval Hosts 

Collected during this study from Carya illinoensis (pecan) and 
Ju,qlans ni,qm (black walnut). Heinrich (1956) also listed Cm'ya 
sp. or spp. (hickory) and Juglans cinerea L. (butternut). 

Distribution 

A~cording to Heinrich (1956), A. jug landis occurs in Illinois, 
Missouri, Mississippi, Texas, Georgia, Florida, South Carolina, 
North Carolina, District of Columbia, and Ontario. Gill (1917b) 
also mentioned its presence in Alabama, Louisiana, and Virginia. 
Also collected from New York and Vermont during the present 
study. 

Biology 

Numerous publications contain information on the biology of A. 
jllglandiB (the pecan leaf casebearer). Most, however, merely re
peat the findings of Gill (1917b) who did the most comprehensive 
study on this species. The insect has been studied almost exclu
sively on pecan in the southern United States. Very little (LeBa
ron 1872) has been published on the biology of A. jZlglamZis on 
other hosts such as walnut in the northern United States and 
southern Canada. 

A. jttglandis has a single generation each year throughout its 
range. Small larvae (about 3 mm. long) overwinter in hibernacula 
on the host. The hibernacula are usually located on or near the 
lateral buds of the twigs. Frequently they are constructed on the 
bud in naturally occurring indentations on the inner surface adja
cent to the twig. The bud scales on which the hibernaculum is 
constructed are usually not excavated. Only the plant trichomes 
are removed and the area is lightly silked. 

When the buds begin to swell in the spring, the larvae start to 
emerge from their winter quarters to feed. A hole is usually made 
next to the hibernaculum and within a short time enlarged so that 
it penetrates deeply within the bud. Frass is extruded from the 
tunnel and formed with silk into a short tube. Injury to the buds 
sometimes is severe enough to kill the bud. 

Gill (J917b) reported that sometimes trees are defo1iated by the 
larvae. Usually, however, the buds are only partially injured and 
they open and the remaining parts expand. The larva loses its 
secluded feeding site as the bud opens but remains at the base of 
the shoot, shallowly boring into the shoot and its components. A 
loosely constructed frass tube fastened at one end to the host is 
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used by the larva to conceal itself. Frequently as the catkins de
velop these are also partially eaten. When the larva becomes about 
one-half grown, it moves out onto the underside of the rachis. 
Usually about midway on the rachis the larva shallowly excavates 
the rachis and the base of the adjacent leaflets. A tube of silk is 
made with its base fastened to the notch in the rachis. The leaflets 
in the immediate vicinity are pulled downward about the insect 
and its tube and loosely tied with silk. The notches in the base of 
each leaflet allow the insect to modify the normal position of the 
leaflets with a minimum of effort and silk. The insect moves down 
intermittently between the leaflets and consumes the distal and . lateral parts of the leaflet enclosure. Frass is added to the tube 

~ and it eventually changes from a short, loosely constructed enclo
sure to an elongate, rigid structure. 

The completed tube of A. jllglanclis on pecan (fig. 180) is cylin
drical, straight to slightly curved, and slightly tapered toward the 
base. It is mostly grayish to yellowish gray and composed of black 
frass pellets lightly covered with silk except near the distal end. 
The shape of the individual frass pellets forming the tube is easily 
discernible through the silk covering. The length of the finished 
tube is 13-22 mm. and it has a maximum diameter of 3-4 mm. The 
tube is fastened primarily at its base but also is at times loosely 

J. attached along its length to its surrounding leaflets by inconspi
cuous silk. 

The tubes of A. juglanclis on black walnut are the same as those 
found on pecan except they are mostly brownish and composed of • 
purplish-brown frass pellets rather than black pellets and the silk 
covering is less distinct. 

Pupation occurs within the tube after it is usually loosely closed 
with frass and silk. In Florida and south Georgia this takes place 
from late April to early June. In North Carolina the larvae pupate 
in late Mayor June. Farther north in New York and Vermont• 
pupation occurs from late June to mid-July. 

Adults emerge in Florida and north Georgia from early May to 
early July, from mid-June to early JUly in eastern North Carolina, 
and during July and early August in New England. 

Eggs are laid on the leaflets. According to Gill (1917b), moths 
oviposit only on the undersurface. Also, the eggs are almost invar
iably placed along the midrib and in the axils of the veins. Turner 
et al. (1918) stated that one to 20 eggs are deposited on a leaflet. 
Leiby (1925) found up to 30 eggs on a single large leaflet. 

Upon emerging from the egg, the larva feeds on the leaf surface 
in the immediate vicinity of the egg. The side of the midrib is 
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shallowly bored into and a small more or less rigid frass tube is ... 
constructed along the epidermis with its base attached to the rib 
at the site of the excavation. As the larva feeds, the tube is 
extended and its distal diameter enlarged. It gradually assumes a 
sinuous configuration being securely attached to the leaflet along 
its length. The removal of the lower epidermis and mesophyll by 
the feeding larva leaves the upper epidermis intact but apparently 
is sufficiently damaging to result in the eventual necrosis of the 
upper surface immediately above the larval feeding site. The larva 
usually retreats to within the midrib during the day and feeds at 
night. Growth of the larva is slow and the larva and its protective 
tube remain small. 

In late September or early October in the southern United 
States, the larva moves from the leaflets to the twigs and con
structs a hibel'l1aculum. No information is available on the date 
this occurs in the northern United States and southern Canada. 

Parasites 

The following parasites have been reported in the literature as 
being associated with A. juglandis,' BRACONIDAE-Bracon 
variabilis (Gill 1917a, 1!J17b; Turner et al. 1918; Thompson 
1944) ; jV/acrocentrllS delicatus Cresson (Gill 1917b; Leiby 1925; 
Thompson 1944) ; lvIac1'ocentnls instabilis (Muesebeck and Walk
ley 1951b; Raizenne 1952; Finlayson 1967); lvIacrocentrus sp. 
(Gill 1917a; Worsham 1917; Turner et al. 1918) ; Meteol'us inda
gator (Muesebeck 1.9;23; Thompson 1944; Muesebeck and Walkley 
1951b; Finlayson 1967); Meteo1'1Is sp. (Gill 1917a, 1917b); 01'igi
lus macllli'ventris (Finlayson 1967); 01'gilus sp. (Gill 1917a, 
1917b). CHALCIDIDAE-BrachymericL hammcL1'i (Peck 1963) ; 
Spilochalcis igneoides (Gossard 1905; Gill 1917a; Peck 
1963). EULOPHIDAE-Euderus aCl'obasis (Crawford 1915; 
Gill 1917a, 1917b; Thompson 1944; Peck 1951, 1.963) ; Syntomos • 
phY1'Zl11L esw'llS (Riley) (Peck 1963). EUPELMIDAE
E~lpelmus sp. (Gill 1917a, 1918b; Leiby, 1925). EURYTOMIDAE
E'll1'ytom(J; sp. (Leiby 1925). ICHNEUMONIDAE-Calliephialtes 
gJ'apholitlzae (Gill 1917a, 1917b; Leiby 1925; Thompson 191,.4; 
Townes and Townes 1.951, 1960,' Finlayson 1967); Cam1JOletis 
pyralidis Walley (Walley 1970); Cam.poletis n. sp. (Finlayson 
1967) ; C011lpople:1' validwi (Cresson) (Finlayson 1967) ; Ephialtes 
picticomis (Cresson) (Leiby 1925; Thompson 1944; Townes and 
Townes 1.951); Itoplectis conquisitor (Gossard 1905: Gill 1917a, 
1917b; Leiby 1925; Thompson 1944; Townes and Townes 1951, 
1960; Finlayson 1967); Pimpla aequalis Provancher (Cushman 
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1920b; Thompson 1944) ; Pristomeru.s ell1'yptychiae (Townes and 
Townes 1951); Pristome1'lls sp, (Gill 1917a, 1917b; Leiby 1925); 
Scambus hispae (Putnam 1942; Townes and Townes 1951; Fin
layson 1967); Scambus sp, (Leiby 1925); Seticonwta a,picalis 
(Worsham 1917; Gill 1917a, 1917b; Turner et al. 1918; Thompson 
1944; Townes and Townes 1951, 1959; Finlayson 1967); To:J..'o
ph01'oides scitulliS (Cresson) (Townes and Townes 1.951); 
Tmthala? plesia (Cushman) (Finlayson 1.967), PTEROMAL
IDAE-Habrocytus phyciciis Ashmead (Finlayson 1,967), TRICH
OGRAMMATIDAE-Trichogmmma minutwn (Gill 1917a, 1917b; 
Leiby 1925; Thompson 1944; Peck 1951,1968). TACHINIDAE
Eusfsyropa boa,nnia,e (Leiby 1925); Leskiomina, tenem (Gill 
1917a, 1917b; Thompson 1944); Nenwrilla, pyste (Turner et al. 
1918; Leiby 1925; Thompson 1944) ; Nemorilla, sp. (Gill 1917a,) ; 
Nemol'illa near ]Jyste (Gill 1917b). 

Dudng this study the following parasites 'were reared from A. 
jllglanciis larvae or pupae: BRACONIDAE-ilIac)'ocent)'us insta
bilis,. O)'gillls 111aC1lliventJ'ill. EULOPHIDAE-Elachel'tus pro
teotemtis (Howard). ICHNEUMONIDAE-Itoplectis conquisi
tOl', Pl'istomel'1lS austl'iJlllS, SeticO),)ll£ta apicalis, Tmtlwla, sp. 

Acrobasis caryalbella Ely 
A.crobasis cco'yalbella Ely. 1913: 52. 

Description of Larva 

(Figs. 12, 49, 86, 94) 

General.-Length 12.5-18.1 mm. Width 2.1-2.8 mm. Head dark 
reddish brown to very dark reddish brown with indistinct black 
maculation; margins of front usually paler. Dorsum of body pur
plish brown to purplish black with pale-yellow undertones; venter 
paler toan dorsum. Thoracic shield and prespiracular plate dark 
brown to black. Thoracic legs dark brown. Mesothoracic SDI ring 
dark brown to black. Eighth abdominal segment SD1 ring brown 
to dark brown. Pinacula brown to dark brown. Anal shield brown, 
Muscle attachments approximately !-lame color as surrounding in
tegument ("with some specimens, one to two brown muscle attach
ments on abdominal segments 3-6). Spiracles on abdominal seg
ment 8 directed laterally or only slightly dorsocaudad. 

Head.-Width 1.37-1.45 mm.; length 1.02-1.16 mm.; rugulose; 
epicranial index 1.18-1.47; labrum moderately emarginate; man
dible simple; spinneret about 4.0-4.7 times as long as median 
breadth. 
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In the spring the partially grown larva crawls out onto the 
rapidly expanding new growth and positions itself on the under
side of the rachis, usually at the base of the three most terminal 
leaflets. Occasionally a site at the base of leaflets about midway on 
the rachis is selected. 'l'he undersurface of most or all the petiol
uies in the selected area is shallowly notched al1d the leaflets are 
characteristically drawn down. A loosely woven tube consisting 
mostly of silk and a small amount of frass is constructed with its 
base fastened to the undersurface of the base and midrib of one of 
the notched leaflets. The larva wbile small feeds on the lower parts 
of one of the leaflets that cover the larva and its tube. As the larva 
grows it severs the distal parts of the leaflets protecting it (fig. 
169) and pulls the pieces to the opening of its tube to feed. Dried 
partially eaten bits of foliage frequently occur neal' the tube. 

Last-stage larvae of A. caryalbella occur in Connecticut and 
Massachusetts in June. The tube of the last-stage larva (fig. 173) 
is cylindrical, straight to slightly curved, and distinctly tapered 
to\vard its base. It is grayish or yellowish gray and its base and 
distal part are black. The medial part is silked and relatively 
smooth, "\vhereas the base and distal parts are mostly unsilkec1 and 
irregular. The length of the completed tube is 16-25 mm. and its 
maximum diameter is 4-5 mm. The tube is fastened primarily at 
its base but also is usually loosely attached to surrounding leaflets 
by inconspicuous silk along its length. 

Pupation occurs in Connecticut and Massachusetts from late 
June to early July within the frass tube. The tube is not enlarged, 
but a pupal chamber is prepared by placing a plug of silk and 
frass about midway within the tube and by loosely closing the 
distal end of the tube by drawing the edges of the opening to
gether. 

Adults emerge in July. Information on oviposition and larval 
development later in the season is not available. 

Parasites 

The following parasite has been reported in the literature as 
being associated with ..4.• carya/bella: ICHNEUMONIDAE-Ito
plectis conqllisitor (Cushman 1920b; Thompson 1944; Townes and 
Townes 1951; Finlayson 1967). 

During this study the following parasites were reared from A. 
caryalbella larvae or pupae: BRACONIDAE-Agathis 
calcamtcL. ICHNEUMONIDAE-Itoplectis conqllisitor, Olesi
campe sp., Pristomel'llS laticeps Cushman, T7'athala sp. 
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Acrobasis kearfottella Dyar 

Acroba8is kearfottella Dyar, 1905: 34. 

Description of Larva 

(Figs. 13, 50, 72, 85) 

General.-Length 15.3-18.4 mm. Width 2.4-2.6 mm. Head very 
dark reddish brown to almost black with indistinct dark macula
tion. Dorsum of thorax blackish green with purple overtones; 
dorsum of abdomen greenish to bluish green with purple over
tones; overlap of segments purplish; venter slightly paler than 
dorsum. Thoracic shield and prespiracular plate dark brown to 
black. Thoracic legs dark brown. Mesothoracic SDI ring dark 
brown. Eighth abdominal segment SDI ring brown. Pinacula pale 
brown to brown. Anal shield dark brown. Muscle attachments 
approximately same color as surrounding integument. Spiracles on 
abdominal segment 8 directed laterally or only slightly dorsocau
dad. 

Head.-Width 1.32-1.45 mm.; length 1.02-1.19 mm.; rugulose; 
epicranial index 1.05-1.26; labrum moderately emarginate; man
dible simple; spinneret about 5.0-5.3 times as long as median 
breadth. 

Prothorax.-Shield and prespiracular plate separate, slightly 

roughened; dorsal surface of shield convex from anterior to pos

terior margin; prespiracular plate and spiracular peritreme 

usually separate, sometimes weakly joined; distance between Dl 

setae less than distance between XDI setae; distance between SDl 

and SD2 distinctly greater than distance between SDI and XD2; 

distance between XD1 and XD2 1.2-1.7 times greater than dis

tance between SDI and XD2; distance between D1 and D2 1.3-1.6 

times greater than distance between D1 and XD1. 

Mesothorax.-SDI 1.3-1.5 mm. long; SDI ring open to weakly 
closed anteriorly, becoming broad posteriorly. 

Metathorax.-Dl and D2 on separate pinacula; SD1 and SD2 
usually on separate pinacula (at times pinacula weakly fused). 

Abdomen.-D2 setae of anterior segments about one-half as 
large as diameter of segments; distance between D2 setae on seg
ment 1 usually less than distance between D1 setae, very occasion
ally subequal or greater; distance between D2 setae on segment 6 
distinctly less than distance between Dl setae; D2 on segment 1, 
4.2-5.1 times as long as Dl; D2 on segment 8, 4.3-6.2 times as 
long as D1; distance between D1 and SDI on segment 1 distinctly 
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greater than distance between Dl and D2; distance behveen Dl 
and SDI on segment 8 usually distinctly less than distance be
tween Dl and D2; crochets biordinal, arranged in a circle, number 
on prolegs of segments 3, 4, 5, 6, and anal segment-48-65, 48-70, 
53-70, 56-75, and 36-66, respectively; diameter of spiracle on 
segment 6 about one-half as large as diameter of basal ring of SDI 
on segment 8 ; diameter of spiracle on segment 7 about one-half as 
large as diameter of spiracle on segment 8; SDI on segment 8, 
1.32-1.58 mm. long; ring at base of SDI distinct, usually open or 
weak posteriorly; two SV setae on each side of segments 8 and 9 ; 
D1, D2, and SDI on segment 9 on separate pinacula; L3 present 
on segment 9. 

Description of Pupa 

(Figs. 119, 145) 

General.-Shape normal (midbody segments more or less cylin
drical, caud.al segments not elevated). Length 7.3-8.6 mm. Width 
2.3-2.6 mm. Yellowish brown to reddish brown, darker dorsally. 

Head.-Rugose; distal region broadly rounded. 
Thorax.-Prothorax wrinkled; mesothorax wrinkled without 

group of clearly discernible punctures posterior of D1; dorsum of 
metathorax with two groups of about 18 punctures each that 
usually reach meson. 

Abdomen.-Cephalic one-half to two-thirds of dorsum of seg
ments 1-4 p\::J.ctate; punctures not reaching spiracles; punctures 
on segments 5-7 encircling segments; L2 setae usually present on 
segment 8; no setae on segment 9; gibba indistinct but slightly 
darker than surrounding integument, caudal margin not clearly 
delineated; dorsum of 10th segment posterior of gibba smooth to 
slightly wrinkled and darker than dorsum of other segments; cre
master weakly developed; cremastral "spines" consisting of four 
centralljr located, long, slender, hooked "spines" and two laterally 
din~cted hooked "spines." 

Material Examined 

CONNECTICUT: Salem, 3 larvae, Carya ovata, 13-VI-69, ColI. 
H. H. Neunzig and E. J. Venuto. NORTH CAROLINA: Raleigh, 3 
larvae, 1 pupa, Ca1'ya tomentosa, 15-V-67, CoIl. H. n. N eunzig 
(U.S.N.M.). Umstead St. Pk., 2 larvae, 2 pupae, Ca1'ya tomen
tosa, 4-V-67, CoIl. H. H. Neunzig; 21arvae, 1 pupa, CaTya t01nen
tosa, 8-V-67, Coll. H. H. Neul1zig. 

I 
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Larva! Hosts 

Ca1'Ya spp. Has been collected during this study from Ca1.ya 
tomentosa, C. glabra, C. ovata, and C. c01·difoTmis. 

Distribution 

Collected during this study in North Carolina, Connecticut, and 
Massachusetts. Heinrich (1956) also recorded A. keaTfottella 
from Ohio, New York, Pennsylvania, and Illinois. Kimball (1956) 
listed it from Florida and Finlayson (1967) from Ontario. 

Biology 

Throughout its range A. kem"/ottella has a single generation 
each year. The insect overwinters as a small larva in a hibernacu
lum on the twigs. 

The larvae become active in eastern North Carolina in early 
April and leave their winter quarters to move to the newly expand
ing leaflets. Its development on the plant is very similar to that 
described for A. ca1·yalbella. Last-stage larvae of A. keal'fottella 
OCCur in eastern North Carolina in May and early June. In Con
necticut and Massachusetb; last-stage larvae are found during
June. 

The completed tube of A. kearfottella (fig. 174) in its general 
configuration resembles the tube of A. ca1"yalbella. However, it is 
always whitish gray with its base and distal part black and is 
usually slightly larger than the tube of A. caryalbella; it is 4.,5 to 5 
mm. at its opening and 20.5 to 29.0 mm. long. Also, unlike the tube 
of A. ca1·yalbella, conspicuous, lateral sheetlike masses of white 
silk usually fasten the tube to the substrate. 

Pupation OCcurs within the tube on the host. As with A. caryal
bella, a pupal chamber is prepared by placing a plug of silk and 
frass about midway within the tube and by drawing the edges of 
the opening together. In eastern North Carolina, pupae can be 
found from mid-May to mid-June. In Connecticut and Massachu
setts, pupation occurs from June to early July. 

Adults of A. kea1"/ottella Occur in eastern North Carolina from 
June to early July. In Connecticut and Massachusetts, adults are 
present from late June through JUly. 

The eggs are laid usually on the upper surface of hickory leaf
lets near the midvein. Leaflets of small trees, about one-halito 1 
meter tall growing in protected areas, are usually selected. During 
late July in eastern North Carolina, the eggs hatch, and larvae 
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begin feeding near the site of eclosion on the upper surface of the 
leaflets. Tiny pieces of the upper epidermis are consumed and a 
protective tube of silk is constructed. As the larva develops and 
the tube is enlarged, frafls pellets are added to the tube and it 
assumes a sinuous configuration. Mesophyll tissue is also con
sumed by the larva as it grows. The lower epidermis, however, is 
usually left intact. In time, necrosis of the lower epidermis does 
occur and scattered small openings through the entire leaf charac
teristically develop. In late summer and early fall the larvae leave 
their frass tubes and move to the twigs to form hibernacula for 
overwintering. 

Parasites 

The following parasites have been reported in the literature 
as being associated with A. keal'fottella: BRACONIDAE
Aleteo1'lls indagato)' (Muesebeck and Walkley 19.51b,· Finlayson 
1967). ICHNEUMONIDAE-Eclytus plel1falis (Provancher) 
(Townes and Townes 19.51); Itoplectis conq Ill·.c;ito l' (Cm;hman 
1920b; Thompson 1944: Townes and Townes 19.51, 1fJ60; Finlay
son 1967); Scamblls llispae (Putnam 1fJ42; Finlayson 1967). 

During this study no parasites were obtained from larvae or 
pupae of A. kea)'fottella. 

Acrobasis caryivorella Ragonot 

Ac)'obasis ca)'yivo)'clla Ragonot, 1t:87: 4. 

Description of Larva 

(Figs. 11,31, 51,71, ~2) 

General.-Length 13.1-19.0 mm. Width 2.5-3.1 mm. Head red
dish brown to very dark reddish brown ,vith indistinct dark
brown to black maculation. Dorsum of body purplish green, thorax 
darkE'l' than abdomen; purple at overlap of segments; venter of 
thorax purplish green; venter of abdomen greenish. Thoracic 
shield and prespiracular plate very dark brown. Thoracic legs 
dark brown for the most part. Mesothoracic SD1 ring very dark 
brown. Eighth abdominal segment SD1 ring brown to dark brown. 
Pinacula hyaline to pale brown. Anal shield brown with dark
brown maculation. Muscle attachments approximately same color 
as surrounding integument. Spiracles on abdominal segment 8 di
rectedlaterally or only slightly dorsocaudad. 
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Head.-Width 1.32-1.49 mm.; length 1.06-1.29 mm.; slightly 
roughened; epicranial index 1.15-1.47; labrum moderately emar
ginate ; mandible simple; spinneret about 4.0-5.3 times as long as 
median breadth. 

Prothorax.-Shield and prespiracular plate separate, smooth to 
slightly roughened; dorsal surf,'\ce of shield irregular to slightly 
convex from anterior to posterior margin; prespiracular plate and 
spiracular peritreme separate; distance between D1 setae dis
tinctly less than distance between XD1 setae; distance between 
SD1 and SD2 distinctly greater than distance between SD1 and 
XD2; distance between XD1 and XD2 1.5-1.8 times greater than 
distance between SD1 and XD2; distance between D1 and D2 
1.1-1.6 times greater than distance between D1 and XD1. 

Mesothorax.-SD11.5_1.7 mm. long; SD1 ring open to narrow 
anteriorly, becomhg broad posteriorly. 

Metathorax._D1 and D2 on same pinaculum; SD1 and SD2 on 
same pinaculum. 

Abdomen.-D2 setae of anterior segments about one-third to 
one-half as large as diameter of segments; distance between D2 
setae on segment 1 usually greater than distance between Dl 
setae; D2 setae on segment 6 less than distance between D1 setae; 
D2 on segment 1, 1.9-3.7 times as long as D1; D2 on segment 8, 
2.7-4.2 times as long as D1; distance between D1 and SD1 on 
segment 1 distinctly greater than distance behveen D1 and D2; 
distance between D1 and SD1 on segment 8 usually distinctly less 
than distance between D1 and D2; crochets biordinal, arranged in 
a circle, number on prolegs of segments 3, 4, 5, 6, and anal seg
meni:-46-61, 48-59, 46-61, 47-61, and 34-46, respectively; diam
eter of spiracle on segment 6 about one-half as large as basal ring 

of SD1 on segment 8; diameter of spiracle on segment 7 about 

one-half as large as spiracle on segment 8; SD1 on segment 8, 

1.49-1.82 mm. long; ring at base of SD1 distinct, at times weak 

posterodorsaIly; usually two SV setae on each side of segments 8 

and 9; D1 and D2 on segment 9 on separate pinacula; D1 and SD1 

On segment 9 usually on same pinaculum; L3 present on segment

9. 

Description of Pupa 

(Figs. 121, 146) 

General.-Shape normal (midbody segments more or less cylin
drical, caudal segments not elevated). Length 8.6-10.3 mm. Width 
2.6-2.9 mm. Dorsum usually reddish .brown, venter mostly yellow
ish brown. 
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Head.-Wrinkled; distal region distinctly produced anteriorly. 
Thorax.-Prothorax slightly wrinkled; mesothorax slightly 

wrinkled without group of clearly discernible punctures posterior 
of D1; dorsum of metathorax with two groups of about 40 punc
tures each that usually do not reach meson. 

Abdomen.-Cephalic two-thirds to three-fourths of dorsum of 
segments 1-4 with numerous punctures; punctures on segment 4 
extending laterally to spiracles; punctures on segments 5-7 dis
tinct and encircling segments; L2 setae usually present on segment 
8; with a very few individuals, one or both D1 setae are present 
on segment 9 and modified into elongate hooks similar to cremas
tral "spines" ; gibba dark and distinct, about three to five times as 
long as wide, caudal margin with row of punctures; dorsum of 
10th segment posterior of gibba usually weakly roughened and 
mostly about same color as dorsum of other abdominal segments; 
cremaster weakly developed; cremastral "spines" consisting of 
four centrally located, long, slender, usually divergent, hooked 
"spines" and two outer, laterally directed, short "spines" with 
stout base. 

Material Examined 

CONNECTICUT: Griswold, 14 larvae, 5 pupae, Carya glabm, 
12-VI-69, CoIl. H. H. Neunzig and E. J. Venuto. Killingworth, 4 
larvae, 10 pupae, Carya sp., 22-VI-6'7, ColI. H. H. Neunzig and A. 
L. Kyles (U.S.N.M.). New London, 10 larvae, 2 pupae, C. glabra, 
13-VI-69, CoIL H. H. Neunzig and E. J. Venuto. Pine Orchard, 1 
larva, 3 pupae, Ca1'ya sp., 21-VI-68, CoIl. H. H. Neunzig and A. L. 
Kyles. NEW YORK: Monroe, 2 larvae, 3 pupae, Ca?'ya, 23-VI-67, 
ColI. H. H. N eunzig and A. L. Kyles. 

Larval Hosts 

Ca1'ya and Juglans spp. Most abundant on Ca1'ya tomentosa, 
C. glabm, and C, illinoensis. Kirk (191Z) and Britton (1913) 
recorded what in all likelihood is A. caryivorella from Juglans 
1'egia, L., J. cine?'ea, and J. nigm. Also, Nickels (1951) included 
Juglans as a host of A. ca'ryivol'ella. 

Distribution 

According to Heinrich (1956), A. ca1'yivurella is found in Mas
sachusetts, Maryland, North Carolina, South Carolina, Georgia, 
Florida, Mississippi, Missouri, Texas, and New Mexico. Also re
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ported from Connecticut (as AC1'obasis ca1'yae) by Kirk (1912) 
and Britton (1913) and from Ontario by Finlayson (1967). 

Biology 

Nickels (1951) and Phillips et al. (1964) stated that A. ca1'yivo
1'ella has three to four generations each year in Texas and Florida. 
In the more northern part of its range the species apparently also 
has several generations each year (Kirk 1912; Leiby 1925 (as A. 
ca1·yae). Leiby (1925), Nickels (1951), and Phillips et al. (1964) 
found that the larvae overwinter in hibernacula on the host plant. 
These hibernacula are relatively large, being up to 3 mm. in diam
eter, and are located on the buds (Leiby 1925) or on the trunks of 
trees several centimeters above or below the soil surface (Nickels 
1951). 

With the advent of favorable growing conditions in the spring, 
the larvae leave their hibernacula and move to opening buds and 
expanding shoots. Nickels (1951) observed this in late March or 
early April in Texas. Leiby (1925) recorded initial spring activity 
of the larvae in North Carolina in early April. The buds are bored 
into at the bafle of the shoots, the petioles are shallowly tunneled, 
and the surface of these structures fed upon. Eventually all the 
leaves of an infested shoot are pulled in about the shoot and silked 
together lightly in a haphazard manner and parts of the leaflets 
eaten. The larvae are somewhat gregarious and several larvae can 
usually be found within the loose enclosure. Frass collects in the 
drawn-together and folded leaves where feeding occurs. Some leaf
lets are severed from the host and frequently these are not com
pletely eaten but remain fastened to the infested shoot with silk 
and turn brown. 

Last-stage larvae and pupae of the overwintering generation 
occur in Texas in April and in North Carolina in May. In Connect
icut, larvae of A. caryiv01'ella reach the last stage during June and 
pupate in late June and July. Prior to pupation the larvae con
struct pupal chambers of silk and frass, usually within the leaf 
enclosure near the base of the shoot. These chambers are firmly 
attached to the plant, or at times they are fastened to each other. 
The chambers (fig. 175) are cylindrical, short, straight, and 
slightly tapered at each end. They are yellowish gray to brown or 
black, with the surface usually silked but irregular. The length of 
the complete chamber is 11-15 mm. and its maximum diameter is 
4.5-6 mm. 

Overwintering-generation moths usually emerge late in April or 
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in May in Texas (Nickels 1951), during the last part of May in 

North Carolina (Leiby 1925), and in Connecticut during July. 

According to Nickels (1951), the eggs are laid on the lower or " 

upper surface of the leaf. Ten to 70 eggs are placed in each egg " 

mass. Larvae hatching from these eggs feed primarily on the 
leaves. The small larvae feed usually on the undersurface of the 
leaflet leaving the upper epidermis intact. Frass tubes are con
structed with their base attached to the midrib or a secondary 
vein of the leaf. Larger larvae pull several leaves together and eat 
the entire leaf. 

Nickels (1951) reared first-, second-, and third-generation 
moths during late June-July, August, and September-October, 
respectively. Leiby (1925) found larvae and pupae of a summer 
generation in North Carolina in August. Also, in Connecticut, 
larvae about 10 mm. long were found that appeared to be a sum
mer generation in early August. 

In Texas, Nickels (1951) found larvae forming hibernacula from 
August to December, The larvae of the last generation in the fall 
usually overwinter in hibernacula, but it has been observed that a 
few larvae of earlier generations sometimes also form hiberna
cula. 

A. caryivorella prefers vigorously growing trees. Larvae are 
most abundant on small trees or frequently found on shoots of 
trees in cutover areas. 

Parasites 

The following parasites have been reported in the literature as 
being associated with A. caryivorella: BETHYLIDAE-Goniozus 
foveolatus (Muesebeck and Walkley 1951a; Nickels 
1951), BRACONIDAE-Agathis calcarata (Muesebeck 1927; 
Walley 1935; Thompson 1944; Muesebeck and Walkley 1951b; 
Schaffner 1959; Balduf 1966; Finlayson 196'7); ApanteZes aCl'O
basidis Muesebeck (Muesebeck 1921 (host listed as ? A. ca1'yae; 
probably A. cal'yivorella); Thompson 1944 (host listed as A. 
cm'yae; probably A. cal'yivol'ella) ; Muesebeck and Walkley 1951b 
(host listed as ? A. caryae; probably A. caryivorella)) i Apanteles 
carpatus Say (Nickels 1951) ; Apanteles epinotiae (Muesebeck and 
Walkley 1951b; Nickels 1951); Bmcon aCl'obasidis (Muesebeck 
1963, 19(7); Bracon vatiabilis (Schaffner 1.959); lvlacl'ocentnls 
instab£lis (Nickels et al. 19/50; Mllesebeck and Walkley 19/51b; 
Finlayson 19(7) ; M eteo1'ZlSindagato1' (Mllesebeck 1923; Thomp
Son 1944; Muesebeck and Walkley 1951b,' Finlayson 196'7); Orgi
lus sp. (Schaffner 19/59); Phane1'otoma tibialis (Nickels et al. 
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1950; Nickels 1951 (as hyperparasite); '-Yalley 1951; Muesebeck 
and Walkley 1951b; Finlayson 1967), CHALCIDIDAE
Spilochalcis jlavopicta (Nickels 1951; Peck 1963); Spilochalcis 
igneoides (Nickels 1951; Peck trJ63) , EULOPHIDAE
Horismemls jloridamlls Ashmead (Nickels 1951; Peck 1963) ; Sym
p-iesi.s sp, (Nickels 1951), EUPELMIDAE-EZlpelmu.s cyaniceps 
amicus (Peck 1963); Eupelnl1ls cyalliceps cyaniceps (Nickels 
1951 (as hyperparasite», ICHNEUMONIDAE-Calliephialtes 
gmpholitlwe (Nickels 19.51; Finlayson 1967) ; Diadegma comptoll
iellae (Townes and Townes 19.51; Finlayson 1967) ; Glypta simpli
cipes Cresson (Schaffner 1959); Itoplectis cOl1quisitor (Cushman 
1920b,' Thompson 1944; To\vnes and Townes 1951, 1960; Nickels 
1951; Finlayson 1967) ; Jlesosternlls thomciclls Cresson (To\'mes 
and Townes 1951; Nickels 1951; Finlayson 1967); Pristome1'Us 
a1lstrinZls (Townes and Townes 1951) ; Pristomerus euryptychiae 
(Townes and Townes 1,1)51) ; Pl'istomcrlls pacificlls appalachianus 
Viereck (Nickels 1951) ; Seticol'll1lta apicalis (Townes and Townes 
1951,1959; Finlayson 1967), TACHINIDAE-(?) DicZyma exi
glla van del' Wulp (Leiby 1925); Nemo)'illa pyste (Leiby 1925; 
Nickels 1951; Schaffner 1959). 

During this study the following parasites were reared from A. 
caryivQ)'ella larvae or pupae: BRACONIDAE-Agathis calcamta. 
ICHNEUMONIDAE - Calliephialtes grapholithae. TACHIN
IDAE-Ell.sisYl'opa blallcZa (Osten Sacken). 

Acrobllsis sylvielill Ely 
Acrobasis sylvielZa Ely, 1908: l61. 

Description of Larva 

(Figs. 21, 30,52,93) 

GeneraL-Length 14.3-16.0 mm. Width 1.9-2.4 mm. Head pale 
yellow. Dorsum of body pale green with overlap of segments pak 
yellowish green; venter very pale green. Thoracic shield and PI'£!

spiracular plate hyaline to very pale yellow, appearing pale green 
in living larvae. Thoracic legs hyaline for most part. Mesothoracic 
SD1 ring hyaline appearing pale shining green in living larvae. 
Eighth abdominal segment SDI ring hyaline. Pinacula hyaline. 
Anal shield hyaline appearing pale green in living larvae. Muscle 
attachments approximately same color as surrounding integument. 
Spiracles on abdominal segment 8 directed laterally or only slightly 
dorsocaudad. 

Head.-Width 1.49-1.65 mm.; length 1.19-1.39 mm.; rugulose; 
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epicranial index 1.04-1.28; labrum moderately to strongly emar
ginate; mandible with large dentiform retinaculum; spinneret 
about 5.7-6.6 times as long as median breadth. 

Prothorax.-Shield and prespiracular plate separate, very 
slightly roughened; dorsal surface of shield irregular from anter
ior to posterior margin; prespiracular plate and spiracular peri 
boerne separate; distance between Dl setae usually distinctly less 
than distance between XDI setae; distance between SDI and SD2 
distinctly greater than distance between SDI and XD2; distance 
between XD1 and XD2 1.2-2.3 times greater than distance be
tween SD1 and XD2; distance between Dl and D2 1.1-1.6 times 
gioeater than distance between D1 and XD2. 

Mesothorax.-SD1 1.8-2.1 mm. long; SD1 ring indistinct, ap
parently open anteriorly, becoming broad posteriorly. 

Metathorax.-D1 and D2 apparently on same pinaculum; SDI 
and SD2 apparently on same pinaculum (pinacula almost con
colorous with body and therefore size and fusion difficult to estab
lish with certainty). 

Abdomen.-D2 setae of anterior segments about two-thirds as 
large as diameter of segments; distance between D2 setae on seg
ment 1 less than or subequal to distance between D1 setae; dis
tance between D2 setae on segment 6 less than distance bebveen 
D1 setae; D2 setae on segment 1, 4.0-4.8 times as long as Dl; D2 
setae on segment 8, 2.6-4.6 times as long as Dl; distance between 
D1 and SD1 on segment 1 distinctly greater than distance between 
D1 and D2; distance between D1 and SDI on segment 8 distinctly 
less than distance between Dl and D2; crochets biordinal, ar
ranged in a circle, number on prolegs of segments 3, 4, 5, 6, and 
anal segment-46-52, 43-54, 44-50, 48-51, and 37-46, respec
tively; diameter of spiracle on segment 6 about one-half as large 
as basal ring of SDI on Regment 8 (ring almost concolorous with 
body and therefore size difficult to establish with certainty); di
ameter of spiracle on segment 7 about one-half as large as spiracle 
on segment 8; SDI on segment 8, 1.65-1.98 mm. long; ring at base 
of SD1 indistinct; two SV setae on each side of segments 8 and 9 ; 
D1, D2, and SD1 on segment 9 on separate pinacula; L3 usually 
present on segment 9. 

Description of Pupa 

(Figs, 122, 148) 

Genera1.-Midbody segments distinctly broadened, caudal seg
ments usually elevated. Length 6.9-7.9 mm. Width 2.5-2.8 mm. 
Yellowish brown to reddish brown, dorsum with broad indistinct 
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to distinct, dark reddish-brown longitudinal streak. Some of the 
appendages, particularly the distal parts of the maxillae, usually 
darkened. 

Head.-Smooth to slightly wrinkled; distal region broadly 
rounded. 

Thorax.-Prothorax smooth to very slightly wrinkled; meso
thorax smooth to very sHghtly '.vrinkled and without group of 
punctures posterior of Dl ; dorsum of metathorax with two groups 
of about 11 punctures each that do not reach meson. 

Abdomen.-Cephalic one-fourth to three-fourths of dorsum of 
segments 1-4 sparsely punctate; punctures confined to dark longi
tudinal streak; punctures on all segments far removed from spira
cles; punctures on segments 5-7 weakly defined or absent; \vhen 
present, not encircling segments; L2 setae usually present on seg
ment 8; no setae on segment 9; gibba difficult to detect, recognized 
only by slightly darker color and roughening of integument in 
area, caudal margin not clearly delineated; dorsum of 10th seg
ment posterior of gibba about same color as dorsum of other 
abdominal segments; cremaster weakly developed; cremastral 
"spines" consisting of six slender, similar, straight "spines." 

Material Examined 

CON~ECTTCUT : Saybrook, 2 larvae, 1 pupa, OstTya, 
24-VT-68, CoIl. H. H. Neunzig and A. L. Kyles (U.S.N.M.). MAS
SACHUSETTS: Sterling, 10 larvae, 6 pupae, Ostl'ya, 25-VI-67, 
ColI. H. H. Neunzig and A. L. Kyles. 

Larval Hosts 

Ostrya l'il'[Jilliana (Miller) K. Koch and CO)'ylus corrmta Mar
shall. O. vi/'[Jiniana is its preferred host. Only very infrequently 
occurs on COl'ylus. 

Distribution 

Appears to be n~stricted to northeastern United States and 
southeastern Canada. Heinrich (1 !J56) listed Connecticut, Penn
sylvania, and Ontario. Also collected from Massachusetts during 
the present study. 

Biology 

A. sylviella has a single generation each year. Half-grown to 
last-stage larvae Occur in Connecticut and Massachusetts in the 
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last part of June. The larvae draw several leaves together with 
silk so that they overlap one another. Usually the midrib of the 
outer leaf of the group is severed, the center eaten, and the leaf 
folded loosely around the other leaves. A tube constructed mostly 
of silk and small amounts of frass is formed by the larva within 
the tied-together leaves. In addition to eating the center part of 
tile outer leaf, the edges of the other leaves within the tied group 
are eaten. 

Prior to pupation the larva constructs a pupal chamber at the • 11 

large end of its tube. This chamber (fig. 176) is bursiform, whi
tish, and fragile; it is constructed almost entirely of silk with a 
very few frass pellets and plant fragments. This is in contrast to 
all other species of Acrobasis that make pupal chambers, in that 
the others use a large amount of fras8 pellets as well as silk. The 
chamber measures 8-10 mm. long, 4.5-5.5 mm. wide, and 7.5-8 
mm. high. Although attached to the frass tube, the opening into 
the tube from the chamber is sealed off with a silk plug. 

Pupat.ion occurs in Connecticut and Massachusetts mostly in 
late June. Adults are in flight from mid-July to late July. Eggs of 
A. sylviella are laid at the juncture of two leaves that overlap. 
Sometimes the leaves joined together in the spring by the larvae 
of A. sylviella are used as an oviposition site. rrhe larvae eelose in 
late July and feed between the leaves. Usually the epidermis and 
mesophyll tissue of either the upper or lower surface of overlap
ping or tied-together leaves are eaten. The habits of larvae later in 
the season are not known, but it seems likely that in late summer 
the small larvae leave their feeding sites between the leaves and 
form hibernacula on the host. 

A. sylviella seems to show a decided preference for vigorous 

trees growing in clearings. It is rarely found on trees in shaded 

locations. 


Parasites 

The following parasites have been reported in the literature as 

being associated with A. sylviella: BRACONIDAE-MeteoT'lls in

dagator (Putnam 1.942; Graham 1.965; Finlayson 1967) ; Phanero


....toma tibialis (Muesebeck and Walkley 1951b; Walley 1951; Fin

layson 1967). ICHNEUMONIDAE-Diadegma comptoniellae 

(Putnam 1942; Graham 1965; Finlayson 1967) ; Seticornuta api

calis (Putnam 1942; Townes and Townes 1959; Graham 1965; 

Finlayson 1967). 


During this study the following parasites were reared from 
A. sylviella larvae or pupae: BRACONIDAE-Phanerotoma 
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tibialis. ICHNEUMONIDAE-Phaeogenes phycidis Ashmead, 
Scmnbus hispae, Triclistus e1'rwrginalis (Say). TACHINIDAE 
-Nemorilla pyste. 

Acrobasis ostryella Ely 

Acrobasis ostryella Ely, 1913: 54. 

Description of Larva 

(Figs. 18, 32, 53, 90) 

GeneraI.-Length 14.1-15.9 mm. Width 1.8-2.3 mm. Head yel
lowish brown, sometimes with faint slightly darker maculation. 
Dorsum of body purplish with greenish undertones and pink to 
purple at overlap of segmentl:;; venter greenish with some pale 
purple Or pink at overlap. Thoracic shield and prespiracular plate 
pale yellow with brown spots, appearing somewhat greenish in 
living larvae. Thorack legs dark brown for the most part. Meso
thoracic SD1 ring brown, usually paler posteriorly. Eighth abdom
inal segment SD1 ring pale brown. Pinacula pale brown to brown. 
Anal shield pale brown, greenish brown in living larvae. Muscle 
attachments :dpproximately same color as surrounding integument 
(with some specimens, one to two brown muscle attachments on 
abdominal segments 3-6). Spiracles on abdominal segment 8 di
rected laterally or only slightly dorsocaudad. 

Head.-Width 1.42-1.52 mm.; length 1.12-1.29 mm.; rugose; 
epicranial index 0.74-0.96; labrum deeply emarginate; mandible 
with large dentiform retinaculum; spinneret about 5.3-6.0 times 
as long as median breadth. 

Prothorax.-Shield and prespiracular plate separate; rugulose; 
dorsal surface of shield slightly convex from anterior to posterior 
margin; prespiracular plate and spiracular peritreme separate; 
distance between D1 setae less than distance between XD1 setae; 
distance between SD1 and SD2 greater than distance behvp~n SD1 
and XD2; distance between XD1 and XD2 1.1-1.7 tim~o greater 
than distance between SD1 and XD2; distance between D1 and D2 
slightly less to 1.3 times greater than distance between D1 and 
XDl. 

Mesothorax.-SD1 1.4-2.1 mm. long; SD1 ring complete anter
iorly, becoming broad posteriorly. 

Metathorax.-D1 and D2 setae usually on same pinaculum; SD1 
and SD2 on separate pinacula or same pinaculum, or on same 
pinaculum on one side and on separate pinacula on other side. 
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Abdomen.-D2 setae of anterior segments about one-half as 
large as diameter of segments; distance between D2 setae on seg
ment 1 less than, equal to, subequal to, or greater than distance 
between D1 setae; distance between D2 setae on segment 6 usual1y 
less than or occasionally equal to or subequal to distance between 
Dl setae; D2 on segment 1, 4.6-6.0 times as long as D1; D2 on 
segment 8, 2.5-4.7 times as long as D1; distance betwee", !)1 and 
SDI on segment 1 distinctly greater thaI} distance betwr!C'll D1 and 
D2; distance between D1 and SDI on segment 8 less thah Ustance 
between D1 and D2; crochets biordinal, arranged in r, -':1'('/1), num
ber on prolegs of segments 3, 4, 5, 6, and anal seg-'!(c'Ht-··-42-52, 
34-51, 37-52, 36-49, and 32-48, respecth'ely; diametu. uf -.piracle 
on segment 6 about one-half as large as basal rin!~ of 'SDI on 
segment 8; diameter of spirade on segment 7 ab01,;: .~\, e-half as 
large as spiracle on segment 8; SD1 on segment 8, l i 8-1.58 mm. 
long; ring at base of SD1 distinct, usually narrow posteriorly; 
generally two SY setae on each side of segments 8 and 9; D1 and 
D2 on segment 9 usually on separate pinacula; D1 and SD1 on 
segment 9 on separate pinacula; L3 usually present on segment 9, 
occasionally absent on both sides of 8egment. 

Description of Pupa 

(Figs. 124, 149) 

GeneraL-Midbody segments distinctly broadened, caudal seg
ments usually elevated. Length 5.9-6.9 mm. 'Vidth 2.4-2.7 mm. 
:Mostly yellowish brown. dorsum with broad, not dearly defined, 
reddish-brown longitudinal sh'eak, 

Head.-Smooth to very slightly wl'i':n:led; distal region slightly 
produced anteriorly and rounded. 

Thorax.-Pl'otilol'ax smooth to very slightly wrinkled; meso
thorax ::;mooth to very s1i~ht1y wrinkled without group of clearly 
dh,cel'11ible punctures pOt--terior of D1 ; dorsllm of metathorax with 
twogrollps of about 18 punctures eaeh that do not reach meson. 

Abdomen.-C'pphaUc tv,'o-third::; to three-fourths of dorsum of 
segments 1-4 punctate; punctures on segments 2-4 far removed 
from spiracles; punctures on Regments 5-7 extending to or very 
close to spiracles, sometimes encircling segments; L2 setae usually 
present on segment 8; very oceasionally D1 setae also present on 
segment 8; no setae on segment 9; gibba difficult to detect, caudal 
margin not clearly delineated; donmm of 10th segment posterior 
of gibba usually smooth and same color as dorsum of other abdom
inal segments; cremaster weakly developed; cremastral "spines" 
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consisting of six similar straight "spines," which are usually 
strongly directed downward. 

Material Examined 

CONNECTICUT: Pine Orchard, 5 larvae, 5 pupae, Ostr-ya vir-
gzmana, 21-VI-68, ColI. H. H. Neunzig and A. L. 
Kyles. Saybrook, 6 larvae, 3 pupae, Osb'ya l'il'giniana, 24-VI-68, 
CoIl. H. H. Neunzig and A. L. Kyles. Stafford Springs, 7 larvae, 
2 pupae, Ostl'ya 'vi1'ginialla, 21-VI-68, CoIl. H. H. Neullzig and A. 
L. Kyles. W. Willington, 1 larva, 3 pupae, Ostrya, ll-VI-69, 
ColI. H. H. Neunzig and E. J. Venuto. NORTH CAROLINA: Ra
leigh, 3 larvae, 2 pupae, Ostrya l.'ir-giniana, 15-VI-67, CoIl. H. H. 
Neunzig (U.S.N.M.). 

Larval Host 

Ostl'ya vi1'giniana. Ely's (1913) and Heinrich's (1956) inclu
sion of em'pinus as a host is probably in error. 

Distribution 

Occurs throughout most of eastern United States and southeast
ern Canada. Collected during this study from Connecticut and 
North Carolina. 

~. Biology 

Except for the host plant, the biology of A. ostl'yella is very 
similar to that of A. seewzdella. Ely (1913) described the "cocoon" 
of A. ostl'yella as being "short, about 14 mm. in length by 5 mm. in 
width, covered with dirty ,vhite silk, darker toward the base, the 
apex provided with a closed opening," and the "cocoon" of A. 
secundella as "rough, nearly black-, taper (ing) considerably to
ward the base, ending in a crooked horn-shaped prolongation giv
ing a total length of about 20 mm. and a maximum diameter of 
about 5 mm." However, the pupal chamber formed by A. ostl'yella 
(fig. 177) appears to be identical to that of A. seczl1lclella (fig. 
178). 

Parasites 

No parasitism of A. ostl'yella has been reported in the litera
'i ture. 

During this study the following parasites were reared from A. 
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ostryella larvae or pupae: BRACONIDAE-Apanteles baldufi 
(Muesebeck), Macr'ocentrus instabilis, Phane1'ot01na tibialis. 
ICHNEUMONIDAE-Co"1npoletis sp., Phytodietus b~l1'gt-ssi, Sca1n
bus hispae, T1'athala sp., T'ricZistus e1na1'ginalis. TACHINIDAE
N e1norilla pyste. 

Acrobasis secundella Ely 

Acrobasis secundella Ely, 1913: 55. 

Description of Larva 

(Figs. 17,54,89) 

General.-Length 13.9-16.3 mm. Width 2.3-2.5 mm. Head yel
lowish brown, sometimes with faint slightly darker maculation. 
Dorsum of body olive green to yellowish green with pale yellow, 
pink, or pale purple at overlap of segments; venter mostly pale 
green. Thoracic shield and prespirr-cular plate mostly yellowish 
brown. Thoracic legs dark brown for the most part. Mesothoracic 
SD1 ring brown, at times paler posteriorly. Eighth abdominal 
segment SD1 ring pale brown. Pinacula pale brown to brown. 
Anal shield pale brown. Muscle attachments approximately same 
color as surrounding integument (with some specimens, one to two 
brown muscle attachments on abdominal segments 3-6). Spiracle 
on abdominal segment 8 directed laterally or only slightly dorso
caudad. 

Head.-Width 1.35-1.58 mm.; length 1.12-1.30 mm.; rugose; 
epicranial index 0.94-1.14; labrum deeply emarginate; mandible 
with large dentiform retmaculum; spinneret about 4.3-6.0 times 
as long as median breadth. 

Prothorax.-Shield and prespiracular plate separate; rugulose; 
dorsal surface of shield slightly convex from anterior to posterior 
margin; prespiracular plate and spiracular peritreme separate; 
distance between D1 setae usually distinctly less than distance 
between XD1 setae; distance between SD1 and SD2 distinctly 
greater than distance between SD1 and XD2; distance between 
XD1 and XD2 1.3-2.1 times greater than distance between SD1 
and XD2; distance between D1 and D2 slightly less to 1.5 times 
greater than distance between D1 and XD1. 

Mesothorax.-SD1 1.2-1.9 mm. long; SD1 ring complete anter
iorly, becoming broad posteriorly. 

Metathorax.-D1 and D2 usually on same pinaculum; SD1 and 
SD2 on separate or fused pinacula. 
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Abdornen.-D2 setae of anterior segment about one-half as 
large as diameter of segments; distance between D2 setae on seg
ment 1 usually greater than distance between D1 setae, at times 
equal to or slightly less than; distance between D2 setae on seg
ment 6 less than distance between D1 setae; D2 on segment 1, 
3.8-4.8 times as long as D1; D2 on segment 8, 1.8-4.2 times as 
long as D1; distance between D1 and SD1 on segment 1 distinctly 
greater than distance between D1 and D2; distance between D1 
and SD1 on segment 8 less than distance between D1 and D2; 
crochets biordinal, arranged in a circle, number on prolegs of 
segments 3, 4, 5, 6, and anal segment-38-52, 41-50, 41-51, 41-53, 
and 35-41, respectively; diameter of spiracle on segment 6 ab'out 
one-half as large as basal ring of SD1 on segment 8; diameter of 
spiracle on segment 7 about one-half as large as spiracle on seg
ment 8; SD1 on segment 8, 1.09-1.39 mm. long; ring at base of 
SD1 distinct, usually narrow posteriorly; usually two SV setae on 
each side of segments 8 and 9; D1, D2, and SD1 on segment 9 on 
separate pinacula; L3 usually present on segment 9, at times ab
sent on both sides of segment. 

Description of Pupa 

(Figs. 123, 150) 

General.-Midbody segments distinctly broadened, caudal seg
ments usually elevated. Length 6.1-7.3 mm. Width 2.3-2.8 mm. 
Mostly yellowish brown, dorsum with broad, not clearly defined, 
reddish-brown longitudinal streak. 

Head.-Smooth to very slightly wrinkled; distal region slightly 
produced anteriorly and rounded. 

Thorax.-Prothorax smooth to very slightly wrinkled; meso
thorax smooth to very slightly wrinkled without group of clearly 
discernible punctures posterior of D1; dorsum of metathorax with 
two groups of about 18 punctures each that do not reach meson. 

Abdornen.-Cephalic two-thirds to three-fourths of dorsum of 
segments 1-4 punctate; punctures on segments 2-4 far removed 
from spiracles; punctures on segments 5-7 extending to or very 
close to spiracles, sometimes encircling segments; L2 setae usually 
present on segment 8; very occasionally D1 setae also present on 
segment 8; no setae on segment 9; gibba difficult to detect, caudal 
margin not clearly delineated; dorsum of 10th segment posterior 
of gibba usually smooth and same color as dorsum of other abdom
inal segments; cremaster weakly developed; cremastral 'spines" 
consisting of six similar straight "spines," which are usually 
strongly directed downward. 
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Material Examined 

CONNECTICUT: Ashford, 7 larvae, 3 pupae, Corylus, 
ll-VI-69, ColI. H. H. Neunzig and E. J. Venuto. Killingworth, 
16 larvae, 3 pupae, Co)'ylus, 22-VI-67, ColI. H. H. Neunzig and A. 
L. Kyles. Plainfield, 2 larvae, 3 pupae, Coryllls, lO-VI-69, ColI. 
H. H. Neunzlg and E. J. Venuto. NORTH CAROLINA: Jefferson, 
1 larva, C01'ylllS, lO-VI-66, ColI. H. H. Neunzig. Umstead St. 
Pk., 3 larvae, 3 pupae, Corylus, 8-V-67, CoIl. H. H. Neunzig 
(U.S.N.M.) . 

Larval Hosts 

Corylus spp. CurylZls a,?netica,na Walter and C. cornuta. 

Distribution 

Occurs throughout most of eastern United States and southeast
ern Canada. Collected during this study in Connecticut, Massachu
setts, and North Carolina. 

Biology 

A. secundella, has a single generation each year. It overwinters 
as an early-stage larva within a hibernaculum on the host. 

With the unfolding of the leaves in the spring, the small larva 
leaves its hibernaculum and begins feeding on the undersurface of 
the base of a leaf. This occurs in April in eastern North Carolina. 
Usua.lly one of the more distal leaves of the elongating shoot is 
selected. A small silk and frass tube is constructed and fastened at 
its base in a shallow chewed-out depression, usually in the proxi
mal part of the midrib of the leaf. Several nearby leaves are 
loosely pulled together around the tube and parts of the leaves 
consumed. Frequently the midrib and center of the leaf to which 
the tube is attached are eaten just distad of the tube opening. The 
larvae usually leave their initial enclosure and form a second tube 
when about three-fourths grown farther out on the shoot. This 
enables the larva to continue to feed on succulent unfolding plant 
tissue 'without venturing far from a protective tube. Leaves are 
again pulled about the tube and the edges and centers of some 
leaves are consumed. 

In late May in eastern North Carolina the larvae reach their 
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maximum size and begin to enlarge their tubes to form pupal 
chambers. In Connecticut and Massachusetts the pupal chambers 
are not constructed until mid-June. The pupal chambers (fig. 178) 
are subovoid, mostly grayish white, and brown to black basally. 
Except for a contrasting brown or black frass plug, they are well 
silked and smooth on their distal half. The basal half is irregular 
with exposed frass pellets. The length of the completed chamber is 
8-10 mm. and its maximum width is 4-5 mm. It is sealed off from 
the frass tube by a silk and frass plug. 

Pupation occurs in late May and June in eastern North Carolina 
and in late June in Connecticut and Massachusetts. Adults eclose 
and fly during June and July in eastern North Carolina and i.n 
July and early August in Connecticut and Massachusetts. 

Eggs are laid singly on the underside of hazel leaves usually 
alongside the midrib. The larva upon hatching feeds in close prox
imity to the eclosion site on the lower epidermis and mesophyl1. A 
small serpentine frass tube is constructed by the larva with its 
base fastened to the midrib or to a secondary vein. The upper 
epidermis is usually not fed upon by the larva; however, this be
comes necrotic and typically de':elops shot holes. 

In late summer 01' early fall the larva which is still small, 
abandons its tube and moves to the twig where is constructs a 
hibernaculum for overwintering. 

Parasites 

The following parasites have been reported in the literature as 
being associated with A. secundella: BRACONIDAE-Apanteles 
sp. (Walley 1954), Apanteles n. sp. (Finlayson 1967), Apante~es 
baldufi (Balduf 1968). 

During this :>tudy the following parasites were reared from A. 
secundella larvae or pupae: BRACONIDAE-Apanteles bald1tfi, 
M'acTocenb''U,'! instabilis, M'eteo1'us niveitarsis (Cresson). ICH
NEUMONIDAE - Eclyt1lS lJleumlis, SCamb1t8 hispae. PERI
LAMPIDAE-Pe1'ilamP1t8 f'ulvicomis. TACHINIDAE-Ne1no
rilla pyste. 

Acrobasis coryliella Dyar 

AC1'obasis coryliella Dyar, 1908: 47, 
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Description of Larva 

(Figs. 19, 55, 99) 

General.-Length 14.4-15.6 mm. Width 2.4-2.5 mm. Head red
dish brown to dark reddish brown. Dorsum of body pale brownish 
purple with some green undertones; venter slightly paler than 
dorsum. Thoracic shield brown suffused with large brown patches 
and smaller dark-brown maculation. Prespiracular plate brown. 
Thoracic legs dark brown for most part. l\fesothoracic SD1 ring 
dark brown. Eighth abdominal segment SD1 ring brown. Pinacula 
pale brown to brown. Anal shield brown with dark-brown macula
tion. Muscle attachments approximately same color as surround
ing integument (with some specimens, one to two brown muscle 
attachments on abdominal segments 3-6). Spiracles on abdominal 
segment 8 directed laterally or only slightly dorsocaudad. 

Head.-Width 1.29-1.42 mm.; length 1.06-1.20 mm.; reticulate 
rugose; epicranial index 0.86-1.32; labrum moderately emargin
ate; mandible with large dentiform retinaculum; spinneret about 
4.7-5.3 times as long as median breadth. 

Prothorax.-Shield and prespiracular plate separate, rugulose; 
dorsal surface of shield with low transverse gibbosity near poster
ior margin; prespiracular plate and spiracular peritreme sepa
rate; distance between Dl setae less than distance between XDI 
setae; distance between SD1 and SD2 distinctly greater than dis
tance between SD1 and XD2; distance between XDI and XD2 
1.7-2.3 times greater than distance between SD1 and XD2; dis
tance between D1 and D2 1.3-1.7 times greater than distance 
between D1 and XD1. 

Mesothorax.-SDI 1.3-1.5 mm. long; SD1 ring complete, nar
row anteriorly, becoming broad posteriorly. 

Metathorax.--D1 and D2 on same pinaculum; SDI and SD2 on 
separate pinacula. 

Abdomen.-D2 setae of anterior segments about one-third as 
large as diameter of segments; distance between D2 setae on seg
ment 1 greater than distance between D1 setae; distance between 
D2 setae on segment 6 usually less than distance between D1 
setae; D2 on segment 1, 3.1-4.1 times as long as D1; D2 on seg
ment 8, 2.1-3.0 times as long as D1; distance between D1 and SD1 
on segment 1 distinctly greater than distance between Dl and D2 ; 
distance between D1 and SD1 on segment 8 distinctly less than 
distance between D1 and D2; crochets biordinal, arranged in a 
circle, number on prolegs of segments 3, 4, 5, 6, and anal segment 
-48-52, 44-51, 50-53, 50-55, and 40-46, respectively; diameter of 

.. 
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spiracle on segment 6 about one-half as large as basal ring of SD1 
on segment 8; diameter of spiracle on segment 7 about one-third 
to one-half as large as diameter of spiracle on segment 8; SD1 on 
segment 8, 1.06-1.35 mm. long; ring at base of SD1 distinct, 
usually weak posteriorly; two SV setae on each side of segments 8 
and 9; D1, D2, and SD1 on segment 9 on separate pinacula; L3 
present on segment 9. 

Description of Pupa 

(Figs. 125, 151) 

Genera1.-Midbody segments distinctly broadened, caudal seg
ments usually elevated. Length 6.3-7.6 mm. Width 2.5-2.8 mm. 
Yellowish brown to reddish brown, dorsum with broad, not clearly 
defined, dark reddish-brown longitudinal streak. 

Head.-Wrinkled; distal region slightly produced anteriorly and 
rounded. 

Thorax.-Prothorax smooth to slightly wrinkled; mesothorax 
smooth to slightly wrinkled without group of clearly discernible 
punctures posterior of D1 ; dorsum of metathorax with two groups 
of about 25 punctures each that do not reach meson. 

Abdomen.-Cephalic one-half to three-fourths of dorsum of seg
ments 1-4 punctate; punctures confined mostly to broad reddish
brown longitudinal streak; punctures on segments 2-4 far re
moved from spiracles; punctures on segments 5-7 extending to 
spiracles but usually not encircling segments; D1 and L2 setae 
usually present on segment 8; D1 setae sometimes present on 
segment 9; gibba difficult to detect, caudal margin not clearly 
delineated; dorsum of 10th segment posterior of gibba usually 
smooth and same color as dorsum of other abdominal segments; 
cremaster weakly developed; cremastral "spines" consisting of six 
similar straight "spines." 

Material Examined 

CONNECTICUT: Ashford, 2 larvae, 1 pupa, Cor-yl1.ls, 
1l-VI-69, ColI. H. H. Neunzig and E. J. Venuto. Plainfield, 1 
larva, C01'ylus, 24-VI-68, ColI. H. H. Neunzig and A. L. Kyles; 1 
larva, 1 pupa, C01'ylus, 10-VI-69, ColI. H. H. Neunzig and E. J. 
Venuto (U.S.N.M.). 

Larval Hosts 

COTyl1.lS spp. 

http:COTyl1.lS
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Distribution 

Heinrich (1956) recorded A. c01'yliellCL from New York, Con
necticut, Massachusetts, and Illinois. Also collected from North 
Carolina during the preoent study. 

Biology 

A. c01'yliellCL has one generation each year. The manner in which 
this species overwinters is not known, but it probably overwinters 
in a hibernaculum on the host plant. 

Last-stage larvae of A. coryliellCL occur on host plants in North 
Carolina in early May and in Connecticut in early June. The larva 
constructs a frass tube on the undersurface of the leaf. 'The tube is 
attached at its base to the proximal part of the leaf midrib. Fre
quently most of the distal half of the midrib and the surrounding 
leaf tissue are consumed forming a large hole in the leaf. Some 
larvae leave the center of the leaf intact and feed on the lateral 
margins. The remains of the leaf is loosely pulled down about the 
larva and its case. 

As the larva nears the completion of its last stage, it forms a 
pupal chamber at the end of the frass tube. This very characteris
tic structure (fig. 179) is elongate-ovoid, about three times as long 
as wide. mostly white to grayish white and brown to black basally. 
It is heavily silked and smooth except its base. Even the frass plug 
at the distal end of the chamber is usually silked. The length of the 
completed chamber is 11-12 mm. and it has a maximum diameter 
of 4-5 mm. The final preparations within the chamber i.nclude the 
placing of a silk and frass plug between the pupal chamber and 
the frass tube. 

Pupation occurs mostly from mid-May to late May in North 
Carolina and from mid-June to late June in Connecticut. Adults 
edose mostly during June in North Carolina and July in Connecti
cut. 

Information is not available on adult oviposition and habits of 
the larvae during the summer and fall. 

Parasites 

The following parasites have been reported in the literature as 
being associated with A. cOTyliellCL: BRACONIDAE-Meteonls in
dCLgCLt01' (Muesebeck and Walkley 1951b; Finlayson 
1967). ICHNEUMONIDAE-Phytodietus burgessi (Schaffner 
1 ')59; Finlayson 1967), Setic01'mttCL CLpicCLlis (Schaffner 1959; Fin
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layson 1967). TACHINIDAE-Nem01'illa, pyste (Schaffner 
1959) . 

During this study the following parasite was reared from an A. 
cO?'ylieZZa, larva: ICHNEUMONIDAE-Ca,lliephia,ltes gmpholi
tha,e. 

Acrobasis carpinivorella Neunzig 

Acrobas1.s carpinivorella Neunzig, 1970: 1662. 

Description of Larva 

(Figs. 22, 56, 65, 95) 

General.-Length 15.5-19.3 mm. "iNidth 2.3-2.6 mm. Head red
dish brown to dark reddish brown usually with indistinct macula
tion, Dorsal and lateral aspects of thorax dark olive green becom
ing pale olive green on abdomen; pale lateral patches on thorax 
and broad pale lateral streak on abdomen; venter pale olive green. 
Thoracic shield, except few very small brown spots, pale brownish 
yellow, distinctly contrasting with head. Thoracic legs brown to 
dark brown. Mesothoracic SD1 ring brown to dark brown, fre
quently pale yellowish brown posteriorly. Eighth abdominal seg
ment SDI ring brown to dark brown. Pinacula pale brown to 
brown. Anal shield yellowish brown with dark-brown maculation. 
Ivluscle attachments usually same color as surrounding integu
ment. Spiracles on abdominal segment 8 directed laterally or only 
slightly dorsocaudad. 

Head.-Width 1.62-1.82 mm.; length 1.35-1.45 mm.; rugose to 
reticulate rugose; epicranial index 0.83-0.98; labrum moderately 
emarginate; mandible with large dentiform retinaculum; spin
neret about 5.0-6.0 times as long as median breadth. 

Prothorax.-Shield and prespiracular plate separate, rugulose; 
dorsal ;surface of shield with some irregularities from anterior to 
posteri(ir margin; prespiracular plate and spiracular peritreme 
usually separate; distance between D1 setae distinctly less than 
distance between XDI setae; distance between SD1 and SD2 dis
tinctly greater than distance between SDI and XD2; distance 
between XDI and XD2 1.4-2.2 times greater than distance be
tween SDI and XD2; distance between DI and D2 1.3-1.9 times 
greater than distance between D1 and XD1. 

Mesothorax.-SD1I.8-2.0 mm. long; SD1 ring complete, becom
ing very broad posteriorly. 

Metathorax.-Dl and D2 on same pinaculum; SD1 and SD2 

http:0.83-0.98
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usually on same pinaculum, at times on same pinaculum on one 
side and on separate pinacula on other side. 

Abdomen.-D2 setae of anterior segments about one-half to 
hvo-thirds as large as diameter of segments; distance between D2 
setae of segment 1 less than, subequal to, or greater than distance 
between D1 setae; distance between D2 setae of segmel1t 6 usually 
less than, at times subequal to distance Lvtween Dl setae; D2 of 
segment 1, 3.5-5.4 times as long as D1; D2 of segment 8, 2.8-4.5 
times as long as Dl; distance between Dl and SDI distinctly 
greater than distance between D1 and D2 on segment 1; distance 
between Dl and SDI on segment 8 usually distinctly less than 
distance between Dl and D2; crochets biordinal, arranged in a 
circle, number on prolegs of segments 3, 4, 5, 6, and anal segment 
-44-50, 46-57, 44-55, 45-58, and 37-43, respectively; diameter of 
spiracle on segment 6 about one-half as large as basal ring of SD1 
On segment 8; diameter of spiracle on segment 7 about one-half as 
large as diameter of ilpiracle on segment 8; SDI on segment 8, 
1.32-1.95 mm. long; ring at base of SDI broadly developed, some
what narrow posteriorly; usually two SV setae present on each 
side of segments 8 and 9; Dl and D2 on segment 9 usually 011 

separate pinacula; Dl and SDI on segment 9 on separate piut
cula; L3 present on segment 9. 

Description of Pupa 

(Figs. 104, 105, 126, 153) 

General.-Midbody segments distinctly broadened, caudal seg
ments usually elevated. Length 7.4-8.3 mm. Width 2.6-3.6 mm. 
Mostly yello\vish brown to reddish brown with broad, dark red ... 
dish-bro,vn longitudinal streak. 

Head.-Smooth to very slightly wrinkled; distal region slightly 
produced anteriorly and rounded. 

Thorax.-Prothorax smooth to very slightly wrinkled; meso
thorax smooth to very slightly wrinkled without group of clearly 
discernible punctures posterior of Dl ; dorsum of metathorax with 
two groups of about 16 punctures that do not come together at 
meson; some punctures at times irregular and with associated (, 

rugosities. 
Abdomen.-Cephalic one-half to two-thirds of dorsum of seg

ments 1-4 punctate; punctures confined to broad, dark longitudi
nal streak; punctures on all segments far removed from spiracles; 
punctures on segments 5-7 weakly defined and not encircling seg
ments; some punctures on anterior segments irregular; seg
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ment 3 with some punr.hires consistently irregular, frequently 
crowded together near meson, and at times with associated rugosi
ties; L2 setae usually present 011 segment 8; no setae on segment 
9; gibba difficult to detect, recognized by being slightly elevated, 
slightly darker, and granulate, caudal margin not clearly deline
ated; dorsum of 10th segment posterior of gibba usually smooth 
and same color as dorsum of other abdominal segments; cremaster 
very weakly developed; cremastral "spines" consisting of six simi
lar, slender, straight "spines." 

Material Examined 

CONNECTICUT: Pine Orchard, 11 larvae, 3 pupae, Ca1'1Jinlls 
cQrolinialla, 21-VI-68, Coll. H. H. Neunzig and A. L. 
Kyles. Stafford Sprgs., 4 larvae, 3 pupae, Carpi1l118 caroliniana, 
22-VI-G8, ColI. H. H. NeuIlzig and A. L. Kyles (U.S.N.M.); 1 
larva, 3 pupae, Cw'pinuf'! caro/illiQlla, 11-1.'1-69, ColI. H. H. Neun
zig and E. J. Yenuto. NORTH C'AROLINA: Umstead St. Pk., 9 
larvae, 7 pupae, Carpinus eQrolinicuw, 4-V-67, CoIl. H. H. Neun
zig. 

Larval Host 

Carpinlls eatoli1liana Walter. 

Distribution 

Collected during this study only from North Carolina, Connecti
cut, and Massachusetts but probably occun; throughout most of 
eastern United States and southeastern Canada. 

Biology 

A. carpinh'ol'rlla har, a single generation each year. Early-stage 
larvae overv:inter on the host plants in hibernacula. In the spring 
in eastern North Carolina and about early May in Connecticut the 
larvae leave their winter shelters and resume feeding on the leaves. 
The small larvae construct a small silk tube on the underside of a 
recently expanded leaf near its base. The larvae venture out from 
this tube mainly at night and consume the leaf from the leaf 
margin dCJwn toward its tube. The tube is expanded and frass 
added to its exterior as the larva grows. By early to mid-May in 
eastern North Carolina and mid-June in Connecticut most of the 
larvae of A. c(lrpinit'ol'ella reach the last stage. At this time a new 
feeding site on the plant, usually the terminal leaf of the shoot, is 
selected. The edges of the leaf near its base are pulled slightly 
together and downward with silk, and a silk tube is formed along 



92 TECHNICAL BULLETIN 1457, U.S. DEPT. OF AGRICULTURE 

the midrib 'vithin this loose enclosure. Other leaves are frequently '''f 

drawn in near this structure and their margins eaten. As the larva 
feeds, frass is added to the silk tube and it is abruptly widened 
into a pupal chamher. The completed pupal chamber (fig. 181) is 
ovoid, usually whitish gray with a brown or black f!'ass plug 
distally, becoming gray and brown or black basally. The length of 
the chamber is 9-13 mm. and its maximum diameter is 6-9 mm. 

The larvae pupate in North Carolina hl late May and in Con
necticut mostly in late June. Adults eclose in early June in North 
Carolina and in July in Connecticut. 

Small groups of eggs are laid along the margins of leaves, which 
naturally touch other leaves along their upper or lower surfaces or 
which have been tied together by other insects or arthropods. The 
larvae upon hatching move a short distance to within the shelter 
formed by the leaves. Tiny silk and frass tubes are constructed 
with their origins in an axil of the veins. The epidermis and 
mesophyllnear the tube are consumed. The exterior leaf epidermis 
is left intact, but the leaf apparently is sufficiently injured so that 
the remaining tissues change from green to tan and the veinlets 
turn dark brown. The larvae grow very little and eventually move 
from the leaves to the twigs to form hibernacula. The date when 
this occurs is not known. 

Parasites 
)... 

No parasitism of A. ca1'pinivorella has been reported in the ... 
literature. 

During this study the following parasites were reared from A. 
carpinivorella larvae or pupae: BRACONIDAE-Meteorus incla- ... 
gator, Phane1'otoma tibialis. ICHNEUMONIDAE-Gallie]Jhialtes 
grap/zolithae, Diadegma c01nptoniellae. TACHINIDAE-Ne?no
)'illa pyste. .. 

Acrobasis cunulae Dyar and Heinrich 

Acrobasis cunulae Dyar and Heinrich, 1929: 37. 

Description of Larva 

(Figs. 20,57, 67,97) 

GeneraI.-Length 15.1-22.4 mm. Width 2.6-2.9 mm. Head 
dark reddish brown. Dorsum of body dark purplish gray with 
some green undertones; thorax along meson paler; weakly devel
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oped pale lateral patcheg on thorax followed by indi~tinct pale lat
eral streak on abdomen, whieh i~ very difficult to dE'teet on caudal 
segments; pale lateral patches sometimeg absent from prothorax; 
venier slightly paler than dorsum. Thoraeic shield brownish yel
lo\v to pale brown with contrasting dark-bnrwn markings. Pre
spiracnlar plate brown, darker toward spiracle. Thoracic legs dark 
brown. Mesothoracic S1)l ring bnrwn to dark brown, paler pos
teriorly. Eighth abdominal segment SD1 ring brown. Pinacula 
pale brown to dark brown. Anal shield Ilale brown to brown with 
dark-brown maculation. ::'!IwH.'le attachments indistinct, usually 
slightly paler than surrounding integument (sometimes one to 
hvo 011 abdominal segments 8-6 ('()ncoloroll~ with spiracular peri
treme). Spiracles on abdominal segment 8 directed laterally or 
only slightly dorsocaudad. 

Head.-"\Vidth 1.85-2.03 mm.; length 1.49-1.75 mm.; rugose to 
reticulate rugose; epicranial ind~x 0.81-0.96; labrum moderately 
emarginate; mandible with large dentiform retinaculum; spin
neret about 4.7-5.2 times a~ long as median breadth. 

Prothorax.-Shield and prespiracular plate separate, usually 
slightly rugose; dorRal surfaee of <'.hield irregular from anterior to 
posterior margin, occa8ionally with tran8verse gibbosity near pos
terior margin; pre8piracular plate and spiracular peritreme sepa
rate; distance between DI setae di<'.tinctly less than distance be
bveen XDI setae; distance between SDI antl SD2 llh;tindly 
greater than distanee bet'Neen SDI and XD2; dlstar.ce behveen 
XD1 and XD2 distinctly greater than distance between SDI and 
XD2; distance between Dl and D2 greater than distance behveen 
D1 and XD1. 

Mesothorax.-SDI 2.0-2.3 mm. long; SD1 ring closed anter
iorly, becoming very broad posteriorly. 

Metathorax.-Dl and D2 on same pinaculum; SDI and SD2 on 
same pinaculum. 

Abdomen.-D2 Retae of anterior segments about two-thirds as 
large as diameter of segments; distance between D2 Retae of seg
ment I usually less than, at times equal to, or slightly greater than 
distance between Dl setae; distance between D2 setae on segment 
6 less than distance between Dl setae; D2 on segment 1, 3.5-4.8 
times as long as D1 ; D2 on segment 8, 2.9-3.8 times as long as D1 ; 
distance between Dl and SDI on segment 1. diqtinctly greater than 
distance between Dl and D2; distance between DI and SDI on 
segment 8 equal to, to diRtinctly less than, distance between Dl 
and D2; cI'ochets biordinal, arranged in a circle, number on pro
legs of segments 3, 4, 5, 6, and anal segment- 52-60, 54-62, 
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56-.58, 54-60, and 44-54, respectively j diameter of spiracle on 
segment 6 about one-half as large as basal ring of SDI on segment 
8; diameter of spiracle on segment 7 about two-thirds as large as 
diameter of spiracle on segment 8; SDI on segment 8, 1.98-2.48 
mm. long; ring at base of SDI complete, moderately broad, some
times broader anteroventrally; two SV setae on each side of seg
ments 8 and 9; Dl, D2, and SDI on segment 9 on separate pina
cula j L3 present on segment 9. 

Description of Pupa 

(Figs. 127, 157) 

General.-Midbody segments distinctly broadened, caudal seg
mer'" usually elevated. Length 9.8-10.8 mm. Width 3.6-3.8 mm. 
Mostly yellowish brown to reddish brown, dorsum with broad, 
dark, reddish-brown longitudinal streak. 

Head.-Smooth to very slightly wrinkled; distal region broadly 
rounded. 

Thorax.-Prothorax smooth to very slightly wrinkled; meso
thorax smooth to very slightly wrinkled without group of clearly 
discernible punctures posterior of Dl; dorsum of metathorax with 
two groups of about 16 punctures each that do not reach meson. 

Abdomen.-CephaIic one-half to two-thirds of dorsum of seg
ments 1-4 punctate; punctures confined to broad, dark longitudi
nal streak. Those on segment 4 not reaching spiracles; punctures 
on segments 5-7 not encircling segments; many punctures, partic
ularly on anterior abdominal segments, irregular; L2 setae usually 
present on segment 8; no setae on segment 9; gibba low, but 
slightly darker than surrounding integument, anterior and caudal 
margins irregular; dorsum of 10th segment posterior of gibba 
smooth to slightly uneven and same color as dorsum of other 
segments; cremaster very weakly developed; cremastral "spines" 
consisting of six similar, robust, straight "spines." 

Material Examined 

CONNECTICUT: E. Lyme, 1 larva, 1 pupa, C. glabm, 
13-VI-69,· ColI. H. H. N eunzig and E. J. Venuto. Hadlyme, 1 
larva, 2 pupae, C. ovata, 13-VI-69, Coll. H. H. Neunzig and E. J. 
Venuto (U.S.N.M.). MASSACHUSETTS: Sterling, 1 larva, 1 
pupa, Ga'rya sp., 25-VI-67, ColI. H. H. Neunzig and A. L. Kyles. 
MISSISSIPPI: Wiggins, 1 larva, V-9-30, ColI. J. P. Kislanko 
(U.S.N.M.). 
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Larval Hosts 

Ca1'ya spp. Has been collected during this study from Ca1'ya 
gZabra and C. tomentosa. Dyar and Heinrich (1929) and Heinrich 

y (1956) also listed Ca1'ya illinoensis. 

Distribution 

Heinrich (1956) only included southeastern United States (Ala
bama, Mississippi, Georgia, Florida) in his revision. A. cunulae 
has also been collected in Connecticut and Massachusetts during 
the present study. 

Biology 

A. cunulae has a single generation each year. The manner in 
which it overwinters is unknown. 

Late-stage larvae of A. cunulae are present in June in Connecti
cut and Massachusetts. At this time of year the larvae are asso
ciated with the terminal leaflets of the host. The three most termi
nalleaflets are loosely pulled about the insect with silk, and a tube 
of frass and silk is constructed with its base attached to the 
underside of the midrib of the center leaflet. All three leaflets are 
fed upon and usually about one-half of each leaflet is consumed. 
As the insect nears the completion of its larval development, a large 
pupal chamber is constructed at the end of the tube along the 
basal one-third to one-half of the midrib of the terminal leaflet. 
The petiole of the terminal leaflet is silked to the rachis and base 
of the adj acent two leaflets to keep the remains of the terminal 
leaflet with the pupal chamber firmly attached to the host. 

Dyar and Heinrich (1929) briefly described what they call the 
"larval case" of A. cunulae. It is possible that the description 
actually applies to the pupal chamber, since the structure is de
scribed as being ovoid. However, the measurements presented, 
particularly those applying to the diameter of the "case" at its 
widest point (4.5-5 mm.), are not characteristic of the pupal 
chamber of A. cunulae. 

The pupal chamber of A. cunuiae (fig. 182) is ovoid, mostly 
brown to black. It is usually only very lightly silked and the 
individual frass pellets comprising the chamber are very distinct. 
Length of the completed chamber is 12-18 mm., and it has a 
maximum diameter of 8-10 mm. A silk and frass plug within the 
tube separates the chamber from the attached frass tube. 

Pupation occurs in Connecticut and Massachusetts usually in 
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late June and adults eclose in July. The oviposition site and habits 
of the early-stage larvae during the summer are not known. 

Parasites 

No parasitism of A. Gunulae has been reported in the literature. 
Also, no parasites were obtained from larvae or pupae of A. Gunu
lae during this study. 

Acrobasis betulella Hulst 

A crobasis betulella Hulst, 1890: 125. 

Description of Larva 

(Figs. 23, 33, 58, 69, 98) 

General.-Length 16.3-22.9 mm. Width 2.5-3.5 mm. Head red
dish brown to dark reddish brown usually with indistinct dark 
reddish-brown maculation. Dorsum of body dark purplish; thorax 
along meson sometimes paler, pale lateral patches on thorax 
usually followed by broad pale lateral streak on abdomen; venter 
purple to pale greenish purple. Thoracic shield and prespiracular 
plate brown to dark brown. Thoracic legs dark brown. Mesothora
cic SD1 ring dark brown. Eighth abdominal segment SD1 ring 
dark brown. Pinacula pale brown to dark brown. Anal shield yel
lowish brown and brown with dark-brown maculation. Muscle at
tachments approximately same color as surrounding integument 
(with some specimens, one to two brown muscle attachments on 
abdominal segments 3-6). Spiracles on abdominal segment 8 di
rected laterally or only slightly dorsocaudad. 

Head.-Width 1.68-1.85 mm.; length 1.32-1.45 mm.; reticulate 
rugose; epicranial index 0.96-1.30; labrum moderately emargin
ate; mandible with large dentiform retinaculum; spinneret about 
4.8-5.2 times as long as median breadth. 

Prothorax.-Shield and prespiracular plate separate, usually 
slightly rugose; dorsal surface of shield irregular from anterior to 
posterior margin, usually with distinct transverse gibbosity near 
posterior margin; prespiracularplate and spiracular peritreme 
separate; distance between D1 setae usually distinctly less than 
distance betw~en XD1 setae; distance between SD1 and SD2 
usually distinctly greater than, at times subequal to, distance be
tween SDI and XD2; distance between XD1 and XD2 1.5-2.7 
times k:reater than distance between SD1 and XD2; distance be
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y tween D1 and D2 1.1-2.3 times greater than distance between D1 
and XD1. 

Mesothorax.-SD1 1.3-2.1 mm. long; SD1 ring closed anter
iorly, becoming very broad posteriorly. 

Mctathorax.-D1 and D2 on sa:mc pinaculum; SD1 and SD2 on 
same pinaculum. 

Abdomen.-D2 setae of anterior segments about one-half as 
large as diameter of segments; distance between D2 setae on seg
ment 1 less than, subequal to, equal to, or greater th::n distance 
between D1 setae; distance between D2 setae on segment 6 equal 
to or less than distance between D1 setae; D2 on segment 1, 
3.2-5.3 times as long as D1; D2 011 segment 8, 3.3-5.1 times as 
long as D1; distance between D1 ana SD1 on segment 1 distinctly 
greater than distance between Dl and D2; distance between D1 
and SD1 on segment 8 less than, subequal to, or distinctly less 
than distance between D1 and D2; crochets biordinal, arranged in 
a circle, number on prolegs of segments 3, 4, 5, 6, and anal seg
ment-42-56, 40-54, 44-56, 45-59, and 37-47, respectively; diam
eter of spiracle on segment 6 about one-half as large as basal ring 
of SD1 on segment 8; diameter of spiracle on segment 7 about 
one-half as large as diameter of spiracle on segment 8; SD1 on 
segment 8, 1.32-1.98 mm. long; ring at base of SD1 complete, 
broadly developed except narrow posteriorly; two SV setae on 
each side of segments 8 and 9; D1, D2, and SD1 on segment 9 on 
separate pinacula; L3 usually present on segment 9 but infre
quently absent from both sides. 

Description of Pupa 
... 

(Figs. 129, 154) 

General.-Midbody segments distinctly broadened, caudal seg
ments usually elevated. Length 9.1-11.1 mm. Width 3.1-3.6 mm. 
Mostly yellowish brown to reddish brown with a broad, distinct, 
dark reddish-brown longitudinal streak. 

Head.-Smooth to very slightly wrinkled; distal region broadly 
rounded. 

Thorax.-Prothol.'ax smooth to very slightly wrinkled; meso
thorax smooth to very slightly wrinkled without group of clearly 
defined punctures posterior of Dl; dorsum of metathorax with 
two groups of about 17 punctures ~ach that do not reach meson. 

Abdomen.-Cephalic one-third to one-half of dorsum of seg
ments 1-4 punctate; punctures confined to broad, dark longitudi
nal streak; those on all segments far removed from spiracles; punc
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tures on segments 5-7 not encircling segments; L2 and D1 setae 
usually present on segment 8; setae also usually present on seg
ment 9; gibba low, but usually moderately distinct, slightly darker 
than surrounding inteo,-ument, about five times as long as wide; 
10th segment posterior of gibba smooth to slightly irregular and 
same color as dorsum of other abdominal segments; cremaster 
very weakly developed; cremastral "spines" consisting of six simi
lar, slender straight "spines." 

Material Examined 

CONNECTICUT: Ashford, 20 larvae, 11 pupa, Betula populi
folia, 1J-VI-69, ColI. H. H. Neunzig and E. J. Venuto. Tolland, 
12 larvae, 3 pupae, Betula populifolia, 22-VI-68, CoIl. H. H. Neun
zig and A. L. Kyles. MASSACHUSETTS: Rutland, 8 larvae, 7 
pupa, Betula p.!f>yrifem, 26-VI-67, ColI. H. H. Neunzig and A. L. 
Kyles. Sterling, 3 larvae, 5 pupae, Betula populifolia, 25-VI-67, 
ColI. H. H. Neunzig and A. L. Kyles (U.S.N.M.); 4 larvae, 6 
pupae, Betula papyrifem, 26-VI-67, ColI. H. H. Neunzig and A. L. 
Kyles. NEW YORK: Monroe, 16 larvae, 5 pupae, Betula populi
folia, 23-VI-67, ColI. H. H. Neunzig and A. L. Kyles. Schroon 
Lake, 1 larva, 1 pupa, Betula papY1·ifera, 24-VI-67, ColI. H. H. 
Neunzig and A. L. Kyles. 

Larval Hosts 

Betula spp. Has been collected during this study from Betula 
populifolia Marshall and B. papY1·ifera Marshall. Browne (1968) 
also included Betula lutea (alleghaniensis) Michaux as a host. 
Dyar (1908), Forbes (1923), and Craighead (1950) also men
tioned Betula lenta L. (black birch) as a host, and Browne (1968) 
stated that A. betulella occasionally occurs on Alnus, but these 
records appear to be in error. 

Distribution 

Heinrich (:'956) listed. Maine, New Hampshire, Massachusetts, 
Connecticut, New York, Colorado, California, and Ontario. Also 
reported from Quebec by Daviault (1937). 

Biology 

A. betulella has one generation each year. According to Daviault 

} 
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(1937), this species "tombe avec les feuilles sur Ie sol" where it 
overwinters. Although it has not been established, it is more 
likely, based on the behavior of other spedes of AC1'obasis, that 
the small larvae overwinter in hibernacula on the twigs of the 
host. 

In the spring the larvae leave their '\Tinter quarters to feed. The 
exact location on the plant chosen by the larvae during their 
initial feeding is not known, but it seems likely that at first some 
boring is done into the unfolding buds and at the base of the 
expanding shoot. Eventually the larva moves out on the shoot, 
several leaves are drawn tog8ther with silk, and the margins of 
the leaves are consumed. Within the shelter of the tied-together 
leaves a tube is made of silk with its base attached to one of the 
leaves. The larva continues to feed, consuming large portions of 
two or three leaves. As the insect approaches the completion of its 
larval development, a pupal chamber is made at the end of its 
tube. The pupal chamber (fig. 184) is very similar to that made by 
A. ca1·'Pini1·01'ella. 

Last-stage larvae of A. betulella usually occur in New England 
and southeastern Canada from early June to mid-June and pupa
tion takes place mostly in late June. Adults eclose in July. 

The eggs are laid in clusters of 10-25 eggR usually on the under
surface of a leaf near the margin. Leaves chosen for oviposition 
are those that naturally are in contact with other leaves along 
their dorsal or ventral surface or those tied by other insects or 
arthropods to other leaves. 

I'he larvae upon hatching crawl only a short distance and feed 

On the leaf epidermis. Small tubes are constructed from silk and 

frass. Usually the larvae remain together as a group, each with his 

Own small sinuous tube. Although only the lower surface of the 

leaf is consumed, the upper surface immediately above the injured 

area becomes brown with very narrow dark-brown veins. 


The date at which the larvae move from the leaves to the twigs 
for overwintering is not kno\'m. 

Parasites 

The following parasites have been reported in the literature as 
being associated with A. betulella: BRACONIDAE-Auathis cal
ca1'ata (Muesebeck l,i'}f27; Walley 1985; Daviault 1937; Thompson 
1944; Muesebeck and Walkley 1rJ51b; Raizenne 1952; Schaffner 
1959; Balduf 1966; Finlayson 1967); Apanteles baldufi (Balduf 
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19(8) ; Apanteles cancL1'siae Ashmead (Raizenne 195f2; Schaffner 
1959; Muesebeck 1967) ; Apanteles sp. (Raizenne 1952; Wal1ey 
1954) ; AZJanteles n. sp. (Finlayson 19ri7) ; il1ac)'ocentnls instabilis 
(Muesebeck and Walkley 1951b; Raizenne 1952; Schaffner 195n; 
Finlayson 1967) ; Meteo)'us indagato)' (Muesebeck 1928; Daviault 
1937; Thompson 1944; Muesebeck and Walkley 1951b; Schaffner 
1959; Finlayson 1967); MeteoTUs l1i'veital'sis (Raizenne 1952; 
Muesebeck 1958; St:haffner 1959; Finlaysor: 1967) ; M etev1'llS pal
litw'sis Cresson (Daviault 1937) ; l\Iete01'liS sp. (Raizenne 1952) ; 
Mic}'otY1JllS n. sp. (Schaffner 1959); Phanerotol1W tibicdis 
(Schaffner 1059; Finlayson 1967; Muesebeck 1967). ICHNEU
"ThlONIDAE _ AC?'opi1h;llc[ alboricta (Cresson) (Townes and 
Townes 1[J60; Finlayson 1967); Ca1nlJOletis 2J7lmlicZis (Wal
ley 1970); Ch01'illaeus fnnebris carinatus (Cresson) (Townes 
and Townes 1959; Finlayson 1967; Walkley 1967); Diaclegma 
comptoniellae (Walkley 1958; Schaffner 1959; Finlayson 1967) ; 
Diaderflll CL ZJco'1,ijonnis (Viereck) (Schaffner 1959; Finlayson 
1967); ItolJZectis cOllqllisito)' (Cushman 1920b; T'aviault 1937; 
Tnompson 1944; Townes and To"\vnes 1951, 1960; Raizenne 1952; 
Finlayson 1967) ; Mesoste}/1(s thorCLcicHs (Raizenne 1952; Walkley 
HJ58; Schaffner 195[); Townes and Townes 1962; Finlayson 
1967) ; Plweofjenes pllycicZis (Daviault tr)37; Townes and Townes 
1951; Finlayson 1967); Phytodietlls bllTgessi (Raizenne 19M2; 
Schaffner 1%9; Finlayson 1967); PhytoC/ietlls 1Julche1'l'imus 
(Cresson) (Schaffner 1959); PhytoclietZl8 vul.qa1'is (Cresson) 
(Raizenne lrJ52) ; Phytoclietus sp. (Raizenne 1952) ; Scambus hi8
pae (Schaffner 19.59; vValley 1960; Finlayson 1967; Walkley 
1.967) ; Scamblls sp. (Raizenne 19.52) ; Setic01'1wta a1Jicalis (Rai
zenne 1952; Townes and Townes 1959; Finlayson 
1967), PERILAMPIDAE-PaUam1JW; ju7vicornis (Schaffner 
1959; Peck 1963; Finlayson 1967). TACHINIDAE-Nemorilla 
pyste (Daviault 1987). 

During this study the following parasites were reared from A. 
betHlella larvae or pupae; BRACONIDAE-A[JCtth is calcamta, 
lUeteol'US inclagat01', MeteoJ'us niveital'sis. ICHNEUMONIDAE 
-Callie1Jhialtes g1'apholithae, Diaclegma c01nptoniellae, JIesos
tenZlS thomcicll.'l, Plzaeofjenes 1Jhycidis, 8cambH8 lzi8pae, T1'iclzlis
tus emarginalis. PTEROMALIDAE-Hab1'ocytus phycidis Ash
mead, TACHINIDAE-Nemo1'illa, ]Jyste. 

Acrobasis rub,.ifasciella Packard 

Act'obasis ?'ub1-ifasciella Packal'd, 1873: 267. 

) 
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Description of Larva 

(Figs. 24, 59, 66, 96) 

General.-Length 14.3-22.5 mm. Width 2.4-3.1 mm. Head pa.le 
reddish bl'o\vn to dark reddish brown without distinct maculation. 
Dorsum of body dark p~lrplish brown to pale greenish brown, 
purple, or green more distinct at overlap of segments; meson of 
thorax and abdomen frequently paler; pale lateral patches on 
thorax followed by broad pale lateral streak on abdomen; venter 
dark purplish brown to greenish brown. Thoracic shield and pre
spiracular plate yellowish brown to reddish brown usually with 
variable amounts of brown maculation. Thoracic legs dark broy,rn. 
Mesothoracic SD1 ring brown to dark brown, lighter posteri0rly. 
Eighth abdominal segment SD1 ring pale brown to brown. Pina
cula pale brown to dark brown. Anal shield yellowish brown. 
Muscle attachments about same color as surrounding integument 
(with some specimens, one or two brown muscle attachments on 
abdominal segments 3-6). Spiracles on abdominal segment 8 di
rected laterally or only slightly dorsocaudad. 

Head.-Width 1.39-1.65 mm.; le11gth :.09-1.39 mm.; strongly 
reticulate rugose; epicranial index 1.02-1.42; labrum moderately 
emarginate; mandible with large dentiform retinaculum; spin
neret about 4.0-5.3 times as long as median breadth. 

Prothorax.-Shield alld prespiracular plate separate, strongly 
rugose; dorsal surface of shield very irregular from anterior to 
posterior margin; prespiracular plate and spiracular peritreme 
separate; distance between D1 setae less than distance between 
XDI setae; distance between SD1 and SD2 distinctly greater than 
distance between SDI and XD2; distance between XD1 and XD2 
1.2-2.0 times greater than distance between SD1 and XD2; dis
tance between D1 and D2 slightly less than to 1.7 times greater 
than distance between D1 and XD1. 

Mesothorax.-8Dl 0.99-2.2 mm. long; SDI ring open or closed 
anteriorly, becoming much broader posteriorly. 

Metathorax.-Dl and D2 usually on same pinaculum but at 
times on same pinaculum on one side and on separate pinacula on 
other side; SD1 and SD2 usually on same pinaculum but at times 
on separate pinacula on both sides, or on same pinaculum on one 
side and separate pinacula on other side. 

Abdomen.-D2 setae of anterior segments about one-half as 
large as diameter of segments; distance between D2 setae on seg
ment 1 usually less than distance between Dl setae, at times equal 
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to, subequal to, or greater than; distanc~ between D2 setae on 

segment 6 less than to distinctly less than distance between D1 

setae; D2 on _<lgment 1, 3.4-5.5 times as long as D1; D2 on seg

ment 8, 2.6-6.0 times as long as D1; distance between D1 and SD1 

on segment 1 distinctly greater than distance between D1 and D2; 

distan~e between D1 and SD1 on segment 8 less than to distinctly 

less than distan<:e between D1 and D2; crochets biordinal, ar

ranged in a circle, number on proleg'.l of segments 3, 4, 5, 6, and 

anal segment--38-61, 42-56, 33-60, 42-62, and 35-49, respec

tively; diameter of spiracle on segment 6 about one-half as large 

as basal ring of SD1 on segment 8; diameter of sph:acle on seg

ment 7 about one-half as large as diameter of spiracle on segment 

8; SD1 on segment 8, 0.99-1.82 mm. long; ring at base of SD1 

usually well developed, sometimes weak posteriorly; usually two 

SV setae on each side of segments 8 and 9 ; D1 and D2 on segment 

9 usually on separate pinacula but at times on separate pinacula 

on one side and on same pinaculum on other side; D1 and SD1 on 

segment 9 on separate pinacula; L3 present on segment 9. 

Description of Pupa 

(Figs. 128, 152) 

General.-Midbody segments distinctly broadened, caudal seg

ments usually elevated. Length 7.6-9.0 mm, Width 3.0-3.4 mm. 
~. 

Mostly yellowish brown to reddish brown, dorsum with broad, 

distinct, dark reddish-brown longitudinal streak. 

Head.-Smooth to very slightly wrinkled; distal region broadly 

rounded.
Thorax.-Prothorax smooth to very slightly wrinkled; meso

thorax smooth to very slightly wrinkled without group of clearly 

diElcernible punctures posterior of DJ. ; dorsum of metathorax with 

two groups of about 24 punctures each that do not reach meson. 

Abdomen.-Cephalic one-third to one-half of dorsum of seg

ments 1-4 punctate; punctures confined to broad, dark longitudi

nal streak, those on all segments far removed from spiracles; 

punctures on segments 5·-7 weakly defined and not encircling seg

ments; L2 setae usually present on segment 8; usually no setae on 

segment 9 ; gibba difficult to detect, recognized only by slightly 

darker color and granulation of integument in area, caudal margin 
,...

not clearly delineated; dorsum of 10th 8egment posterior of gibba 

usually smooth and same color as dorsum of other abdominal 


segments; cremaster very weakly developed; cremastral "spines" 


consisting of six slender, similar, straight "spines." 
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Material Examined 

CONNECTICUT: Guilford, 14 larvae, 12 pupae, Alnus, 
22-VI-67, ColI. H. H. Neunzig and A. L. Kyles. Marlboro, 9 
pupae, Alnus, 13-VI-69, ColI. H. H. Neunzig and E. J. Venuto. 
MASSACHUSETTS: Rutland, 2 larvae, 3 pupae, Alnus, 
26-VI-67, ColI. H. H. Neul1zig and A. L. Kyles, NEW YORK: 
Albany, 14 larvae, 2 pupae, Alnus, 24-V1-67, ColI. H. H. Neunzig 
and A. L. Kyles. Sl 'uro;)r, Lake, 7 larvae, 5 pupae, Alnus, 
24-V1-67, Coll. H. H. Neunzig and A. L. Kyles. NORTH CARO
LINA: Clarkton, 7 larvae, 7 pupae, Alnus, 12-V-66, CoIl. H. 1L 
Neunzig. Raleigh, 2 larvae, 3 pupae, Alnus 15-V-67, CoIl. H. H. 
Neunzig (U.S.N.M.). Reedy Creek St. Pk., 13 larvae, (\ pupae, 
AlnZls, 7-VI-67, ColI. H. H. Neunzig; 1 larva, 1 pupa, Alnus, 
8-VII1-67, ColI. H. H. Neunzig. VERMONT: Montpelier, 2 larvae, 
1 pupa, Alnus, 24-VI-67, CoIL H. H. Neunzig and A. L. Kyles. 
WISCONSIN: Shawano, 5 pupae, Alnus, 17-VI-68, ColI. D. 
H8.beck. 

Larval Hosts 

Alnus spp. Collected durll1g this study from Alnus 1'ugosa (Du 
Roi) Springel and A. se1"l'lllata Aiton "Villdeno,v. Forbes (1923) 
and Craighead (1950) also included C01'ylu..c: (hazel) as a host, but 
this is incorrect. 

Distribution 

Heinrich (1956) listed Maine, New Hampshire, Massachusetts, 
Connecticut, New Yotk, North Carolina, Ontario, Quebec, and 
Nova Scotia. Balduf (1.966) studied A. ntbnfasciella in Minne
sota, and larvae and pupae of this species have also been obtained 
during the present study from Florida and Wisconsin. 

Biology 

Walley (1954) and Balduf (1966) published detailed accounts of 
the biology of A. 1'ubrijasciella in Ontario ane Minnesota, respec
tively. In Ontario, Minnesota, and probably elsewhere in the 
northern United States and southeastern Canada A. 1"ubrijasciella 
has a single generation each year. Farther south in eastern North 
Carolina, for example, A. 1'llbl'ijasciella has two generations each 
year. 

As established by Walley (1954), the winter is passed wWnin 
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sman hibernacula on thf' host. In the spring when the host plant 
begins to grow, the larva leaves its hibernaculum and bores into 
the opening buds. This occurs usually in mid-March in eastern 
North Carolina and, according to Balduf (1966), in May in Minne
sota. The small larvae prefer the unexpanded tender parts of the 
plants and bore mainly in the terminal growth, feeding only spar
ingly on expanded leaves. A few strands of silk and a loose tube of 
silk and frass are characteristically formed at the entrance to 
t'1eir tunnel. In time some of the partially expanded leaves near 
the feeding site turn brown and die. As the larva becomes larger it 
ceases its tunneling and feeds on the leaves. The frass tube is 
enlarged and strengthened allowing the larva access to the leaves 
under protected conditions (fig. I(3). Strands of silk are attached 
to the leaves and the shoots, and the leaves are pulled in loosely 
about the larva and its tube to provide additional seclusion. When 
larvae are abundant on a host, so-called "nests" or groups of tubes 
within a single cluster of leaves can be found (Balduf 1966). 

When the insects near the completion of their larval develop
ment, the tube is enlarged into a pupal chamber (fig. 183). The 
pupal chamber of A. 1'llbrifasciella is subovoid and whitish gray to 
brownish black. The silk covering is frequently irregular, seldom 
covering any large area of the chamber uniformly. Fragments of 
leaves are usually attached to the structure. The length of the 
chamber is 9-13 mm. and it has a maximum diameter of 5-7 mm. 
Although attached to the frass tube, the opening into the tube 
from the chamber is sealed off with a silk and frass plug. 

This overwintering generation pupates in eastern North Caro
lina from early May through June, and adults from these pupae 
eclose mostly in .June. In Minnesota Balduf (1966) reported that 
pupation occurs over an extended period from June to early Au
gust. Walley (1954) in Ontario found that adults eclose in July, 
and Balduf (1966) reported adult emergence from July to August. .. 
According to Walley (1rJ54) , the eggs are deposited by the adults 
on the underside of leaves usually next to the midrib and along the 
principal veins. 

Larvae hatching from eggs in eastern North CaroEna in June 
move into the terminal growth and feed as borers in their early 
stages, move to the leaves to feed in later stages, and when fully 

) 

developed, form pupal chambers and pupate. This generation pu
pates during late July and August and adults eclose in August and 
September. Farther north, larvae hatching from eggs laid by the 
overwintering generation adults remain on the leaves near the 
oviposition site. 
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Late in the season throughout its range, early-stage larvae of A. 
l'ubl'ijasclella can be found usual1y on the underside of the leaves 
of the host within small fras~ tubes. These tubes are usually at
tached at their base to the midrib and along their length to the 
leaf surface. The lower epidermis and mesophyll near the tubes 
are consumed by the larvae. Prior to leaf fall the larvae while still 
small move from the leaves to the tw;gs and buds and construct 
hibernacula for overwintering. These overwintering structures are 
usually located some distance (12-22 cm.) from the terminal bud 
and not necessarily associated with bud scars, leaf scars, and 
similar irregularities of the bud or ty.·ig. Usually a small circular 
section of the bud or twig- is cleared of trichomes and the hibel'l1a
culum constructed on the prepared substrate. Occasionally the 
larva will bore a shallow circle through the bark to the cambium 
Or through one or two bud scales in preparing the site for the 
hibernaculum. 

Parasites 

The following parasites have been reported in the literature as 
being associated with A. )'/ll)]'i!asrz'ella: BRACONIDAE-Agathis 
sp, (Raizenne tr)52); A,QatlJis buttricki (Viereck) (Muesebeck 
19M?); A,qathiR calcal'ata c\Valley trJ3iS, 1954,' Muesebeck and 
\Valkley 1.951b; Raizenne 1.95:2; Graham 1965; Balduf 1966, 1.968; 
Finlayson 1.967); A,Qathis simillima (Cresson) (Dimmock 1898 
(prob.blya misidentification of A. caicarata» ; Apanteles baldufi 
(Balduf 1968) ; Apanteles n. sp. (Finlayson 1017); Apanteles sp. 
(Walley 1,1)54) ; B1'ClcolI 'Variabilis (Balduf llJ68); JvlaCl'ocentrus 
instabilis (Walley 1954; Muesebeck llJ58,' Graham 1965; Finlay
son 1{J67; Balduf l,CJ68); M eteorus i1lcZa,Qatol' (Raizenne 1952; 
Walley 1,954,' Muesebeck 1.958; Graham lr)65; Finlayson 1967; 
Balduf trJ68) ; Jlleteorus niveital'sis (Beaulne 198.9; Walley 1954; 
Muesebeck 1 {J58; Graham 1.%5; Finlayson 1.')67); Phane1'otoma 
tibialis (Muesebeck and vValkley 1951b; Walley 1.951, 1954; Rai
zenne 19/)2; Graha1111.965; Finlayson UJ67; Balcluf 1968). CHAL
CIDIDAE-Spilochalcis albif1'OJls ('Walsh) (Balduf 1,965 (as 
hyperparasite»; Spiloc/wlci8 delumbis (Cresson) (Balcluf 1.968). 
EL!LOPHIDAE-Elas1nlls atmtus Howard (Balcluf 1968 (as 
hyperparasHe»; HOI'ismenll8 at1'08CapU8 (Girault) (Burks 1(71); 
Pediobius tal'salis (Ashmead) (Balcluf 1.968 (as hyperparasite». 
EUPELMIDAE-Ellpelmella ves[cu[m'is (Retzius) (Balcluf 1966, 
1U6B (as hyperparasite». ELJRYT01IIDAE-Ew'ytoma pini 
(Bugbee 1958; Arthur 1061; Peck 1.963; Finlayson 
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196'i"). ICHNEUMONIDAE-Anomalon e:rile Provancher (Dim
mock 1898; Townes and Townes 1951; WalleyZ954); Callie
phialtes gl'a]Jholithae (Townes and Townes 1960; Finlayson 1967; 
Walkley 1967) ; Ca?npoletis mp'alielis (Walley 1970) ; Cam]JoletiB 
n. sp. (Finlayson 1967); Camposcop11S aelerivonls (Rohwer) 
(Balduf 1968) ; Cratichnewnoll quintilis Viereck (Ashmead 1900; 
Walley 1954) ; C1'emastus sp. (Balcl.uf 1968) ; Delome1'istcL novita 
(Cresson) (Dimmock 1898; Walley 1954 (questions record); 
Walkley 1960, 1967; Finlayson 1967); Diaclegma comptoniel!ae 
(Townes and Townes 1951,' Raizenne .1.952; vValley 1954; Graham 
1[J65; Finlayson 1967; Balduf 1968) ; Diaclegma paJ"l)i/onnis (Fin
layson 1.967); Diaclegma sp. (Raizenne .195;2; Walley 1954; Gra
ham 1965) ; Gelis tenellus (Balduf 1968) ; Gelis spp. (Balduf 1968 
(as hypel'parasites»; Itoplectis cOllquisitol' (Dimmock 1898; 
Cushman 1920b; Thompson 1944; Townes and Townes 1951; Rai
zenne 1952; Walley 1954; Graham 1965; Finlayson 1967; Balduf 
1968) ; Phaeogenes phyciclis (Dimmock 1898; Townes and Townes 
1951; Raizenne 1952; Walley 1954; Graham 1965; Finlayson 
1967,' Balduf 1968) ; Phaeogenes sp. (Raizenne 1952) ; Phytoclie
tlls blll'gessi (Walley 1954; Finlayson 1967; Balduf 1968) ; Scam
bus hispae (Walley 1960; Finlayson 1967; Walkley 1967; Balduf 
1968 (sometimes a hyperparasite»; Scambus sp. (Raizenne 
1952; Walley 1954.; Graham 1965). PERILAMPIDAE
PeJ'ilamplls /lllvicol'Jlis (Raizenne 1952; Walley 1954; Peck 1963; 
Graham 1965; Finlayson 1967); PeJ'ilampus tl'istus Mayr 
(Balduf 1966, 1968 (as hyperparasite». PTEROMALIDAE
EupteJ'omaZus clubius (Ashmead~ (Balduf 1,968 (as hyperparas
ite»; HabJ'oeytlls 1Jlzyeiclis (Dimmock 18[}8; Ashmead 1900; 
Gahan lfJ31; Thompson 1944; Peck 1,951,1963; Walley 1954; Fin
layson 1,967; Balduf 1968 (as hyperparasite» ; HabJ'ocytlls thYJi
clopterigiB Howard (Raizenne lfJ52; Walley 1954; Peck 1963); 
Habrocytus sp. (Balduf 1.966, 1968 (as hyperparasite» ; Hypop
te'romalus l.1l1.?ntcUS Muesebeck (Balduf 1968 (as 
hyperparasite) ). SCATOPSIDAE-Rhegmoelema atmta (Say) 
(Raizenne J952). TACHINIDAE-Helnistunnia t01·tricis (Fin
layson 1967); Nemorilla ? lJyste (Balduf 1968). 

During this study the following parasites were reared from A. 
1'1tbri/asciella larvae or pupae: BRACONTDAE-AgCLthis calca1'
ata, A1Janteles balcluji, Bracol'l Cllshmani, Mac)'oeentl'llS instabilis, 
ivieteoJ'lls inclagato1', MeteOJ'llB niveita?'sis, Phanel'otoma tibialis. 
EULOPHIDAE-Ela.cmws at?'UtuB, H01'ism6JtuB atl'oscapus. 
ICHNEUMONIDAE-Callie)Jhialtes g?'Upholithae, GambJ'llS ulti
?nus (Cresson), lto]Jleetis eonquisito1', iv[esostenus tho?'acicus. 
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Phytodietus jacialis} P1'istome1"'llS laticeps, Scambus hispae. ,PERI
LAMPIDAE-Pe1'ilau~pus julvicornis. PTEROMALIDAE-Hab-
1'OCytllS phycidis. TACHINIDAE-Nemo1"illa pyste} Panacemyia 
B'rilis (Reinhard). 

Acrobasis comptoniella Hulst 

Acrobasis comptoniella Hulst, 1890: 125. 

Description of Larva 

(Figs. 25, 35, 60,70,100) 

GeneraI.-Length 16.3-24.3 mm. Width 2.4-3.3 mm. Head pale 
yellow to yellowish brown or reddish brown with reddish-brown to 
brown maculation. Dorsum of body pale to dark purplish brown, 
meson of thorax and anterior abdominal segments tannish; pale 
lateral patches on thorax followed by broad pale lateral streak on 
abdomen; venter pale purplish brown to purplish brown. Thoracic 
shield and prespiracular plate brownish yellow to brown with 
dark-brown maculation. Thoracic )egs dark brown for the most 
part. Mesothoracic SD1 ring brown to dark brown, usually tan 
posteriorly. Eighth abdominal segment SDI ring brown. Pinacula 
pale yellowish to dark brown. Anal shield pale brown and brown 
with dark-brown maculation. Muscle attachments usually indis
tinct. Spiracles on abdominal segment 8 d~rected laterally or only 
slightly dorsocaudad. 

Head.-Width 1.49-l.85 mm.; length 1.25-1.52 mm.; smooth to 
rugulose; epicranial index 1.00-l.38; labrum moderately emargin
ate; mandible with large dentiform retinaculum; spinneret about 
5.0-6.0 times as long as median breadth. 

Prothorax.-Shield and prespiracular plate separate, slightly 
roughened; dorsal surface of shield irregular from anterior to 
posterior margin with distinct transverse gibbosity near posterior 
margin; prespiracular plate and spiracular peritreme separate; 
distance between D1 setae distinctly less than distance between 
XDI setae; distance between SDI and SD2 greater than to dis
tinctly greater than distance between SDI and XD2; distance be
tween XDI and XD2 greater than to distinctly greater than dis
tance between SDI and XD2; distance between Dl and D2 greater 
than distance between Dl and XD1. 

Mesothorax.-SDI 1.2-2.2 mm. long; SD1 ring closed anter
iorly, becoming very broad posteriorly. 

http:1.00-l.38
http:1.25-1.52
http:1.49-l.85
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Metathorax.-Dl and D2 on same pinaculum; SD1 and SD2 
usually on same pinaculum, dt times on same pinaculum on one 
side and on separate pinacula on other side, or separate on both 
sides. 

Abdomen.-D2 setae of anterior segments about one-half as 
large as diameter of segments; distance between D2 setae on seg
ment 1 less than, equal to, 01' subequal to distance between Dl 
setae; distance between D2 setae on segment 6 less than distance 
between Dl setae; D2 on segment 1, 2.9-4.9 times as long as Dl; 
D2 on segment 8, 2.0-4.1 times as long as D1 ; distance between Dl 
and SDI on segment 1 distinctly greater than distance between D1 
and D2; distance between Dl and SD1 on segment 8 usually dis
thlctly less than distance between Dl and D2; crochets biordinal, 
arranged in a circle, number on prolegs of segments '3, 4, 5, 6, and 
anal segment-40-54, 36-63, 40-58, 37-58, and 31-52, respec
tively; diameter of spiracle on segment 6 about one-third to one
half as large as diameter of basal ring of SDI on segment 8; 
diameter of spiracle on segment 7 about one-half to two-thirds as 
large as diameter of spiracle on segment 8; SDI on segment 8, 
1.49-1.95 mm. long; ring at base of SDI usually distinct, complete, 
at times weak posteriorly; uSl\ally two SV setae on each side of 
segments 8 and 9, at times two on one side and one on the other 
side; Dl and D2 on segment 9 usually on separate pinacula, at 
times on same pinaculum; D1 and SDI on segment 9 on separate 
pinacula; L3 usually present on segment 9, at times absent on one 
side and present on other side. 

Description of Pupa 

(Figs. 130, 155) 

General.-Midbody segments distinctly broadened, caudal seg
ments usual1y elevated. Length 8.4-10.6 mm. Width 2.9-3.4 mm. 
Mostly yellowish brown to reddish brown, dorsum with broad, 
distinct, dark reddish-brown longitudinal streak. 

Head.-Smooth to very slightly wrinkled; distal region broadly 
rounded. 

Thorax.-Prothorax smooth to very slightly wrinkled; meso
thorax smooth to very slightly wrinkled without clearly detectible 
group of punctures posterior of D1; dorsl\m of metathorax with 
two groups of about 24 punctures each that do not reach meson. 

Abdomen.-Cephalic one-third to one-half of dorsum of seg
ments 1-4 punctate; punctures confined to broad, dark longitudi
nal streak; those on all segments far removed from spiracles; 
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punctures on segments 5-7 weakly defined and not encircling seg
ments; L2 setae usually present on segment 8; no setae on seg
ment 9; gibba low but usually moderately distinct, slightly darker 
than surrounding integument, about five times as long as wide; 
10th segment posterior of gibba disH ely wrinkled and about 
same color as dorsum of other abdominal segments; cremaster 
very weakly developed; cremashal "spines" consisting of six slen
der straight "spines." 

Material Examined 

CONNECTICUT: Guilford, 26 larvae, 6 pupae, 1VIyrica aspleni
folia, 22-VI-67, ColI. H. H. Neunzig and A. L. Kyles. Madison, 3 
larvae, 6 pupae, 1VlY1'ica gale, 21-VI-67, ColI. H. H. Neunzig and 
A. L. Kyles (U.S.N.M.). Plainfield, 12 larvae, 13 pupae, MYTica 
gale, 10-VI-69, CoIl. H. H. Neunzig and E. J. Venuto. W. Wil
lington, 3 larvae, 4 pupae, MY1'ica asplenifolia, 27-VI-67, ColI. H . 
H. N eunzig and A. L. Kyles. MASSACHUSETTS: Sterling, 6 
larvae, 5 pupae, lvIY?'ica asplenifolia, 25-VI-67, ColI. H. H. Neun
zig and A. L. Kyles. MICHIGAN: Rapid River, 3 larvae, 3 pupae, 
MY?'ica a,splenifolia, 11 July, 1950, Coil. C. B. Eaton (U.S.N.M.). 
NEW HAMPSHIRE: Warner, 27 larvae, 8 pupae, MY1'ica aspleni
folia, 25-VI-67, ColI. H. H. Neunzig and A. L. Kyles. WISCON
SIN: Shawano, 2 larvae, 4 pupae, lvlYl'ica, 20-VI-68, ColI. D. A. 
Habeck. 

Larval Hosts 

Myrica asplenifolia Aiton and M. gale L . 

Distribution 

Listed by Heinrich (1956) as occurring in Maine, New Hamp
shire, Massachusetts, Connecticut, New York, New Jersey, Michi
gan, and Ontario. Also collected from Wisconsin during the pres
ent study. 

Biology 

A brief account of the biology of A. comptoniella was presented 
by Hulst in 1890 at the time he described the species, Forbes 
(1923) and Craighead (1950) also published a few notes on this 
species. Wilson (1970) gave detailed information on A. compton
iella in Michigan. 
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A. comptonieUa has a single generation each year throughout its 
range. According to Wilson (1970), overwintering occurs in hiber
nacula on the twigs of the plant. 

In Michigan the larva leaves the hibernaculum in April or early 
May and moves to a nearby leaf or flower bud. A few strands of 
silk are placed at the base of the bud, and the bud is bored into by 
the larva. As the buds open and the leaves and flowers develop, the 
larva transfers its feeding to the expanded plant parts. 

Last-stage larvae of A. c01nptoniella occur in the northeastern 
United States and southeastern Canada during June or early July. 
Each larva lives in a tube made of silk and frass attached to the 
terminal growth of the host plant. The leaves of the host are 
loosely gathered with silk about the larva and its tube. It is not 
unusual to find several larvae, each in its own tube, within a 
cluster of leaves. 

A pupal chamber is added to the tube as the insect nears the 
completion of its larval development (fig. 186). This pupal cham
ber is ovoid and whitish gray to brownish black. The silk covering 
is irregular with fragments of leaves very frequently attached to 
the chamber. The length of the chamber is 11-17 mm. and the 
maximum diameter is 7-10 mm. In preparing the inside of the 
chamber, a silk and frass plug is placed between the pupal cham
ber and the attached frass tube. Pupation takes place in late June 
and adults ecIose mostly in July. 

The adults oviposit on the leaves of the host, placing from one 
to 20 eggs on a leaf. Leaves selected for oviposition usually are 
those near the lower half of the plant clustered together naturally 
or tied together by other insects or arthropods. Upon hatching, 
usually in July, the larvae move a short distance away from the 
eggs, staying more or less together within the protective shelter of 
the clustered or tied leaves. Usually the lower epidermis and meso
phyll are consumed and the upper epidermis remains The intact 
epidermis above or below the injured area turns from green to 
pale yellowish green to pale brown. Individual tubes of silk and 
frass are constructed by the larvae. The larvae molt into the 
second stage in August and continue feeding and growing very 
slowly until October (Wilson 1970). At this time hibernacula are 
constructed usually near the buds. 

Parasites 

The following parasites have been reported in the literature as 
being associated with A. comptoniella: BRACONIDAE-Agathis 
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calcamta (Walley 1935; Muesebeck and Walkley 1951b; Schaffner 
1959; Graham 1965; Balduf 1966; Finlayson 1967; Wilson 1970); 
Apanteles n. sp. (Finlayson 1967; Wilson 1970) ; Bl'acon ac)'obasi
dis (Muesebeck 1963, 1967) ; Bracon sp. (Schaffner 1959) ; Meteo-
1'US indagato1' (Muesebeck and 'Walkley 1951b; Schaffner 1959; 
Finlayson 1967; Wilson 1970) ; iVIete01'lIS niveita1'sis (Muesebeck 
and Walkley 1951b; Schaffner 1959; Finlayson 1967; Wilson 
1970) ; Meteonts sp. (Schaffner 195,fJ) ; Mic)'oplitis n. sp. (Schaff
ner 1959) ; Mic1'otypus n. sp. (Schaffner 1959); 01'gilus maculi
ventris (Finlayson 1967; Wilson 1970), EULOPHIDAE
Elasnws atmtus (Schaffner 1959; Peck 1963); Pediobius sexden
tata (Schaffner 1959; Peck 1963). EURYTOMIDAE-Ellrytoma 
sp, (Wilson 1970); EUryt01na cmssinelll'a Ashmead (Schaffner 
1959 (cited in error according to Burks 1967); Peck 
1963), ICHNEUMONIDAE-Campoletis 1Jyralis (Walley 1970); 
Campoletis n, sp. (Finlayson 1967; Wilson 1970); CamposcopliS 
acle1'ivorus (Townes and Townes 1951; 'Valley 1,fJ54; Schaffner 
19/59; Wilson 1970); C1'yptUS albita1'Sis albitm'sis (Cresson) 
(Schaffner 1959) ; Diadegma sp, (Wilson 1970) ; Diadegma comp
toniellae (Townes and Townes 1951 .. Schaffner 1959; Finlayson 
1967; Wilson 1970) ; Exoclws plellralis Cresson (Schaffner 1959) ; 
Gelis sp, (Schaffner 1959); Ito]Jlectis eonquisitol' (Townes and 
Townes 1951; Schaffner 19'i9; Finlayson 1967; Wilson 1970); Me
sostenlls thomeiclls (Finlayson 1967; 'Wilson 1970) ; Phaeogenes 
phyeidis (Finlayson 19C7; Wilson 1970) ; Phaeogenes sp. (Schaff
ner 1.959) ; Phytodietus burgessi (Finlayson 1967; Wilson 1970) ; 
Phytodietw; facia7is (Townes and Townes 1.951) ; Scamblls hispae 
(Walley 1960; Finlayson 1967; Walkley 1967; Wilson 1970); 
Scambus sp, (Schaffner 1,959); T1'iehionotZls p1'ismatieus (Nor
ton) (Schaffner 1,959) ; T1'ielistus emarginalus (Schaffner 1959) ; 
T1'zeristus eveXllS Townes and Townes (Townes and Townes 1959; 
Finlayson 1967; Wilson 1.970). PTEROMALIDAE-Catolaeeus 
aenovinZis (Giraldt) (Wilson 1970 (as hyperparasite». TACH
INIDAE-El/ia ]Jalpi,qem (Coquillett) (Schaffner 195.9) ; Eusisy
1'opa blanda (Aldrich and 'YVebber 1.92.4.; Thompson 1.944; Finlay
son 1.967; Wilson 1970); Nemorilla pyste (Schaffner 1959; Fin
layson 1967; Wilson 1,970); Sehizotachina conveeta Walker 
(Schaffner 195.9). 

During this study the following parasites were reared from A, 
comptoniella larvae or pupae: BRACONIDAE-Agathis calcar
ata, Mete01'lIS indagato1', ICHNEUMONIDAE-Calliephialtes 
gTaplwlithae, Camp01)le~c sp., Diadegma comptoniellae, Lyco1'ina 
scitulus (Cresson) ; PimplolJte1'W3 sp" Pl'istomerlls laficep!?, Sca1n
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bus hispae. TACHINIDAE-EusisY1'opa blanda, N emo?'illa 
pyste. 

~ 

'('A.crobasis myricella Barnes and McDunnough 

Acroba.sis mY7'1'celia Barnes and McDunnough, 1917: 221. ~ .. 
Description of Larva ,. 

(Figs. 26, 61, 101) 
". 

GeneraI.-Length 19.4-23.3 mm. Width 2.3-2.5 mm. Head pale .. 
yellow to yellowish brown with reddish-brown to brown macula

tion. Dorsum of body green with pale yellowish to pink overtones, • 

particularly on thorax and overlap of segments; venter greenish ,. 

with pale pink at overlap of segments. Thoracic shield and prespi

~ 


racular plate pale yellowish (yellowish green in living larvaE;). 

Tli.oracic legs dark brown for most part. Mesothoracic SD1 ring ~ 


dark brown, yellowish posteriorly. Eighth abdominal segment SD1 

ring pale brown. Pinacula pale brown to brown. Anal shield pale 

yellow to greenish yellow. Muscle attachments indistinct. Spiracle 
 • 
on abdominal segment 8 directed laterally or only slightly dorso ,.
caudad. 

,tillHead.-Width 1.50-1.75 mm.; length 1.49-1.62 mm.; rugulose; 
epicranial index 0.78-0.94; labrum moderately emarginate; man
dible with large dentiform retinaculum; spinneret about 5.0 times ~ 

as long as median breadth. .. 
Prothorax.-Shield and prespiracu1::tr plate separate, rugulose; 

dorsal surface of shield irregular from anterior to posterior mar
~gin; prespiracular plate and spiracular peritreme separate; dis

tance between D1 setae distinctly less than distance between XD1 
setae; distance between SD1 and SD2 distinctly greater than dis

,~ 

tance between SD1 and XD2; distance between XD1 and XD2 -' 
less, greater, or distinctly greater than distance between SD1 and 
XD2; distance between D1 and D2 subequal to or greater than '. 

'.;distance between D1 and XD1. 
Mesothorax.-SD1 2.1-2.3 mm. long; SD1 ring closed anter

iorly, becoming much broader elsewhere and being particularly • 
strongly formed dorsoposteriorly. 

Metathorax.-D1 and D2 on same pinaculum; SD1 and SD2 
usually on same pinaculum, at times on same pina.culum on one 
side and on separate pinacula on other side. .. 

Abrlomen.-D2 setae of anterior segments about one-half to 
two-thirds as large as diameter of segments; distance between D2 

http:0.78-0.94
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t- setae on segment 1 less than or subequal to distance between D1 
setae; distance between D2 setae on segment 6 less than to dis

~ tinctly less than distance between D1 setae; D2 on segment 1, 
y 3.5-3.8 times as long as D1; D2 on segment 8, 2.2-2.4 times as 

long as Dl; distance between Dl and SDI on segment 1 greater 
..,.. than to distinctly greater than distance between D1 and D2; dis

tance between D1 and SDI on segment 8 distinctly less than dis"... tance between D1 and D2; crochets biordinal, arranged in a circle, 

number on prolegs of segments 3, 4, 5, 6, and anal segment-52

.... 55, 52-56, 51-54, 48-50, and 47-58, respectively; diameter of spir

acle on segment 6 about one-fourth to one-half as large as diame
... ter of basal ring of SD1 0n segment 8; diameter of spiracle on 


~ segment 7 about one-half as large as diameter of spiracle on seg

ment 8; SDI on segment 8, 1.16-1.82 mm. long; ring at base of 


~ SDI usually pale and indistinct, frequently open anteriorly; 
~ usually two SV setae on both sides of segments 8 and 9, at times 

one side with one SV seta and other side with two SV setae; D1 
-{ 

and D2 on segment 9 usually on separate pinacula, at times on 
same pinacula on one side and separate pinacula on other side; D1 
and SDI on separate pinacula; L3 usually present on segment 9, at 

~ 
times present on one side and absent on other side . 

.. 
Description of Pupa..... 

(Figs. 131, 156) 
~ 

~ General.-Midbody segments distinctly broadened, caudal seg
ments usually elevated. Length 6.9-8.2 mm. Width 2.6-3.0 mm. 
Mostly yellowish brown, dorsum with broad, reddish-brovm longi

• 	 tudinal streak. 
Head.-Smooth to very slightly wrinkled; distal region broadly 

rounded. 
Thorax.-Prothorax smooth to very slightly wrinkled; meso

thorax smooth to very slightly wrinkled without group of clearly .. discernible punctures posterior of Dl ; dorsum of metathorax with 
• 	 two groups of about 22 punctures each that usually do not reach 

the meson. 
Abdomen.-Cephalic one-half to two-thirds of dorsum of seg

ments 1-4 punctate; punctures confined to broad longitudinal 
streak; punctures on all segments far removed from spiracles; 

,. 	 punctures on segmenh; 5-7 weakly defined and not encircling seg
ments; L2 setae usually present on segment 8; no setae on seg
ment 9; gibba low but slightly darker than surrounding integu
ment, caudal margin not clearly delineated; dorsum of 10th seg

http:1.16-1.82
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ment posterior of gibba usually smooth and about same color as 
dorsum of other abdominal segments; cremaster very weakly de
veloped; cremastral "spines" consisting of six slender straight 
"spines." 

Material Examined 

FLORIDA: Bonita Springs, 2 larvae, 4 pupae, Myrica, cerifet'a" 
21-IV-69, CoIl. H. H. Neunzig (U.S.N.M.). Fort Myers, 5 larvae, 
2 pupae, MY1'ica ceTifem, 17-IV-68, CoIl. H. H. Neunzig. 

Larval Host 

MY1'ica ce1'ifeTa L. 

Distribution 

Collected in Florida and North Carolina. More abundant in the 
southern part of its range. 

Biology 

Based on the dates that adults have been collected (Kimball 
1965), it appears possible that A. mY1'icella, has two generations 
each year in Florida. Biological information is available only on 
the population that produces adults in the spring in Florida. 

Last-stage larvae of this spring population of A. mY1'icella occur 
in southern Florida from late March through April. The larvae 
live in tubes of silk and frass attached at their base to the termi
nal shoots or twigs and leaves of the host. Several leaves are silked 
together about the tube and fed upon by the larva. Shortly before 
pupation a pupal chamber is constructed by the larva at the distal 
end of its tube (fig. 185). The pupal chamber of A. mY1'icelia is 
ovoid, mostly reddish brown to black with some grayish-white silk. 
The silk covering is usually sparse and irregular leaving many of 
the frass pellets exposed. Some plant fragments are usually incor
porated into the chamber. Length of the pupal chamber is 9.5-12.5 
mm. with a maximum diameter of 7-7.5 mm. Although attached to 
the frass tube, the opening into the tube from the chamber is 
sealed off with a silk and frass plug. 

The first pupae are produced about mid-April. Adults eclose in 
April and May. 

A. mY1'icella appears to prefer host plants in areas protected 
from the wind. Usually larvae occur on plants in low areas adja
cent to streams or ponds. 
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Parasites 

No parasitism of A. mY1'{cella has been reported in the litera
ture. Also, no parasites were obtained from larvae or pupae of A. 
mY1'icella during this study. 

Discussion 
The opinion expressed by Heinrich (1956) that AC1'obasis is a 

composite genus is supported by information obtained from the 
present study on the immatures. It appears, however, that a homo
geneous grouping of species, based on the morphology and biology 
of the immatures, necessitates the forming of not four but seven 
species groups. 

Affinities within the genus AC1'obasis, as suggested by studies of 
the morphology of adults by Heinrich (1956) and the morphology 
and biology of the immatures during the present study, are as 
follows: 

Based On adults 1 

(acconZing to H eim'ich 
(1956» 

Group 1 - Male with apical 
process of gnathos a simple 
hook; forewing smooth. 

A. indigenella 
A. vaccinii 

Group 2 - Male with apical 
process of gnathos a simple 
hook; forewing with raised
scale ridge. 

A. minimella 

See footnotes on p. 118. 

Based on immat'wres 23 

Group 1 - Larva·1 with tho
racic shield and prespiracu
lar plate fused; larva with
out large retinaculum on 
mandible; pupa not flat
tened; larva in rigid frass 
tube; feeds 1 on underside 
of leaf during entire larval 
development; pupates in 
soil; overwinters as pre
pupa in soil. 

A. minimella 
Group 2 - Larva with thoracic 

shield and prespiracular 
plate separate; larva vrith
out large retinaculum on 
mandible; pupa not flat
tened; larva without rigid 
frass tube; feeds in fruit; 
pupates in soil; overwinters 
as prepupa in soil. 

A. vaccinii 
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Based on adults 1 

(acco?'ding to H eint'ich 
(1956)) 

Group 3 - Male with apical 
process of gnathos trifur
cate; forewing with rai.sed
scale ridge; black sex-scal
ing beneath wing. 

A. feltella 
A, cat'yalbella 
A. jug landis 
A. sylviellcL 
A. kearfottella 
A. caryae 
A. evanescentella 
A.. stigmella 
A. pe1Jlifem 
A. exs'Ulella 
A. angus ella 
A. denwtella 

Group 4 - Male with apical 
process of gnathos trifur
cate; forewing with raised
scale ridge; without black 
sex-scaling beneath winO'. 

A. ostryella 
A. secundella 
A. c01'yliella 
A. cwtulae 
A. caryivorella 
A. betulella 
A. 1Ltb'rifa.c;ciella 
A. comptoniella 
A. my'ricella 

See footnotes on p. 118. 

Based on in/,matW'es 2 3 

Group 3 - Larva with thoracic 
shield and prespiracular 
plate separate; larva with 
large retinaculum on man
dible; pupa not flattened; 
larva in rigid frass tube; 
feeds on foliage; pupates 
within tube without enlarg
ing it into pupal chamber; 
overwinters as l,~-gro'''n 

larva in tube. 
A. il1digenella 

Group 4 - Larva with thoracic 
shield and prespiracular 
plate separate; larva with
out large retinaculum on 
mandible; pupa not flat
tened; larva without rigid 
frass tube; bores in bud, 
shoot, petiole, or rachis or 
feeds between leaves; pu
pates usually in soil, some
times in injured part of host 
or under bark of host; over
winters:; in hibernaclllum 
on host. 

A. ca1'yae 
A. nuxvorella 
A. elyi 
A. evanescentella 
A. angusellcL 
A. demotella 
A. stigmella 
A. exsulella 

.. 
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.. Based on adults 1 
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(1956»
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Based an imnwtu1'es 2 3 

Group 5 ~ Larva with thoracic 
shield and prespiracular 
plate separate; larva with
out large retinaculum on 
mandible; pupa not flat
tened; larv& in rigid frass 
tube; feeds on foliage; pu
pates within tube without 
enlarging it into pupal 
chamber; overwinters G in 
hibernacu]um on host, 

A. feltella 
A, jug landis 
A. caryalbella 
A. kearfottella 

Group 6 - Larva with thoracic 
shield and prespiracular 
plate separate; larva with
out large retinacr-.lum on 
mandible; pupa not flat
tened; larva without rigid 
frass tube; bores in shoot, 
petiole, etc., and feeds on 
foliage; pupates within cy
lindrical pupal chamber; 
overwinters in hibernacll
]um on host. 

A, ca1'yivo1'ella 

See footnotes on p. 118. 
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Based on adults 1 Based on i1nmatU'l"es 2 3 

(acco1'ding to H eim'ich 
(1956) ) 

Group 7 - Larva with thoracic 
shield and prespiracular 
plate separate; larva with 
large retinaculum on man
dible; pupa flattened; larva 
in tube, which is usually 
covered with frass, which it 
enlarges into bursiform, 
subovoid, or ovoid pupal 
chamber; feeds on foliage; 
overwinters r, in hibernacu
lum on host. 

A. sylviella 
A. ostryella 
A" secundella 
A. coryliella 
A. carpinivo1'ella 
A. cunulae 
A. betulella 
A. 1'ub1'i!asciella 
A. comptoniella 
A. mY'ricella 

1 Does not include all species treated by Heinrich (1956), but only those 
included in present study on immatures. Also, does not include all species 
described by Neunzig (1970). 

2 Does not include all species treated by Heinrich (1956), but only those 
included in present study on immatures. 

3 An attempt has been made in arranging the groups to pass in general 
from the more primitive to the more advanced. The sequence adopted is some
what arbitrary, since there is no way to establish with tertainty what truly 
constitutes a primitive or advanced structure or behavior pattern. 

'The term "larva" is used throughout in referring to last-stage larvae 
unless stated otherwise. Feeding habits also only apply to last-stage larvae. 

• The manner of overwintering has not been definitely established for a 
few of these species, but it is likely that hibernacula are constructed on the 
host. 

Heinrich placed A. minimella in a group by itself. Based on the 
morphology of the immatures and larval behavior, A. minimella is 
indeed unique. The fusion of the thoracic shield and the prespira
cular plate of the larva into a single structure immediately sepa
rates this species from all other known species of Acmbasis. 
According to Hinton (1943) and Hasenfuss (1960), a similar con

.../ 

,. 
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dition also occurs in the closely related genus C1'yptoblabes. The 
relative position of some of the setae, pa:dicularly the D1 and XD1 
setae on the thoracic shield, abo is diagnostic for A. minimella. A. 
minimella construct~ a serpentine frass tube on the underside of a 
leaf of its host that is very characteristic (fig. 170). Many other 
species of AC1'obasis (species groups 5, 6, and 7; see preceding 
tabular data) form similar tubes as early-stage larvae, but these 
are very small structures that are abandoned before the larva 
completes development. A. minimella starts the tube as a first
stage larva and adds to it until it is ready to pupate. In addition, it 
is significant that A. n.inimella is the only known American spe
cies of AC?'obasis that feeds on oak (Que1·clls). 

A. vaccinii does not appeal' to be closely allied to A. indigenella 
as suggested by the appearance of the adults. The immature stages 
of the two species do not closely resemble one another, and there 
are no similarities in larval behavior between the two species. 
Studies on the immatures of Acrobasis amplexella Ragonot, A. 
t1'icolO1'ella Grote, and A. comptella Ragonot will probably show 
that these species are closely related to A. vaccinii but not closely 
allied to A. indigenella. The fact that the spiracles on abdominal 
segment 8 of A. vaccinii larvae are directed dorsocaudad is of 
particular interest. This probably is an adaptation allowing the 
larvae to respire more easily in the semiliquid environment within 
the host fruit. 

No evidence was found during the present study to support the 
view that AC1'obasis g1'ossbecki (Barnes and McDunnough) is a 
species distinct from A. indigenella. A large number of AC1'obasis 
larvae were collected during the present study in several locations 
in Florida and southern Georgia where A. g1'ossbecki reportedly 
occurs. The behavior of the larvae and the appearance of the 
larvae, pupae, and adults were an typical of A. incligenella. A. 
indigenella appears to have therefore a continuous distribution 
from southern Canada to Florida. A. incligenella apparently dif
fers from all other species of ACl'olJa.sis in that it overwinters 
within a relatively large frass tube on the host. All other species 
whose overwintering habib, are known overwinter either in the 
soil or in hibernacula on the host. 

Group 3 of Heinrich (tabular data) on the basis of the imma
tures appears to be a heterogeneous aggregation composed of not 
one but several species groups. A. feltella, A. juglanclis, A. ca1'yal
bella, and A. lcea1'fottella constitute a complex distinct from the 
othet· species. These species have dark larvae that in the later 
stages form rigid, cylindrical, more or less straight frass tubes in 
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which they eventually pupate. They feed as large larvae on the 
foliage, consuming entire sections of the leaflet. There is a tfmd
ency with most of the larvae of this group for a reduction in the 
number of SY setae on abdominal segment 9. One of these setae is 
always absent on each side of larvae of both A. feltella and A. 
cal'ya 1bella. and one or both of these setae occur on each side of A. 
juglc£Ilclis. A. kea)'fottella is an exception to this tendency in that 
both S'\' setae are present on both sides of segment 9 of this 
species. The pupae of this group also have very characteristic 
rugosities on the head. These rugosities vary in number from a 
few in A. jll{flandi8, to a moderate number in A. cal'yalbella and 
A. kear(ottl'lla, to many in A. (eUella. The cremastral "spines" 
and appearance of the gibba of A. feltella, A. iuglanelis, A. caTyal
bella. and A. kl'C!)'fottcllC! also are similar and characteristic. 

Heinrich (1 Y!ifi) was uncertain as to whether A. feltella and A. 
('(u'ualbella were two distinct species or a single species. The pres
ent stucl~' has established beyond question that A. feltella and A. 
NFlIul/nlla. " ..hile similar, are dhlcrete taxa. The differences in the 
feedini! behavior of the lanTae and the appearance of the frass 
tubes of the two spE::'ies are particularly diagnostic. 

Some slight differences were observed in regard to the appear
ance of the larvae and larval frass tubes of A. jugland is collected 
from pecan (C. illillOellsis) in the southern United States and 
from black ·walnut (J. II igra) in the northern United States. These 
differences have been mentioned earlier in the descriptions of A. 
jUf/landis and itg biology. Heinrich (1956) also mentioned that the 
adults reared from walnut are darker than those from pecan. 
There is a possibility that two sibling species exist, one on pecan 
and the other on walnut. A thorough study of the morphology and 
biology of all stages of these populations on both hosts should be 
made to resolve this question. 

Another species g]'OUP evident within Heinrich's third group is 
composed of A. ('a1']1(£(' , A. IlIl:l:vOl'ella, A. elyi, A. evanescentella, 
A. anma;eZZa, A. clemotella, A. sti{fmella, and A. e:rsulella. These 
species are borers throughout their larval life and do not make 
rigid frass tubes. (A. e.1'slllella is, in part, an exception, in that the 
summer-generation larvae are leaf tiers and form tubes between 
the leaves that are more or less rigid.) Pupation occurs in the soil, 
except with A, cal'yae, where occasionally pupae are found in the 
injured part of the host, and with pupae of A. 7w.fvo)'ella, which 
Occur in the injured shoots, under the host bark, or within injured 
nuts. The pupae of this group are all very similaJ", having the same 
type of cremastrall<spines" and a distinct gibba. 
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A. earyae, A. lW.l~VOI'ella, A. elyi, and A. cl'anese('ntella appear 
to be very closely relat~d. The first three species, until recently 
(Neunzig lE170), were aU included under A, CCLl'yae, The diverse 
biology of the three species is particularly diagnostic, A, ll11.tVO

rella, the pecan nut casebearer, has several generations each sea
son and is restricted to feeding on pecan m:; last-stage larvae in the 
shoots and the nuts, A. em'yae has a single generation each season, 
even in the South, and feeds as last-stage lan'ae only in the shoots 
of several species of Carya, other than pecan. A. elyi also has but 
a single generation each season throughout its range, occurs on 
Carya spp. other than pecan, but feeds as a last-stage larva only in 
the rachis. A. evanesC('lltella was considered by Heinrich as 
"aoubtfully distinct from cal'yae" (A. caryac, A. 1l11.rvol'ella, and 
A. elyO. The adult and immature stages of evallesccniella, while 
similar in appearance, are distinct from these species. A. evanes
centell.a does occur in the shoots of pecan, which is also the host of 
A. 1l1lJ'llol'ella; however, there are particularly distinct differences 
in the seasonal occurrence of the larvae and in the pupation habits 
of the two species. 

ACl'obasis 1Jepli/era of Dyar has been shown in the present 
study to be an ecophenotY}le of A. e:rsuldla. This confirms Hein
rich's suspicions that the two populations are conspecific. The 
slight differences noted in the adults by Heinrich-larger size and 
more red scaling in A. e.Tslllella-appear to be associated with the 
environment of the larvae. The larvae feeding as late-stage larvae 
early in the spring in expanding buds grow larger and produce 
larger adults (apparently with more red scaling, although this has 
not definitely been established) than late-stage larvae feeding on 
foliage during the succeeding generation. Also, in addition to dif
ferenl:es in size, the lanae feeding on the foliage usually develop 
fused prothoracic spiracles and spiracular plates (fig. 68) not 
found in the larvae feeding within the buds. 

Heinrich also included A. syll'iella in group 3 with A. feltella, A. 
juglandiB, A. cw'yalbella, A. Jcea1"/ottella, A. caryae, A. evanescen
tella, A. angwiel1a, A. clemoiella, A. stigmella, A. e,rslIlella, and A. 
1Jeplifem (p. 116). On the basis of larval behavior, pupal mor
phology, and host relationships, A. syl'l.'iella shows little similarity 
to these species but a decided affinity for the species included in 
the last group of Heinrich and group 7 in this bulletin (p. 118). 
This is of particular interest since it places a species whose male 
adults pOssess black sex-scaling with species whose males do not 
possess this character. Another species, A. car1Jinivorella, de
scribed after Heinrich'g revision (Neunzig 1070), also possesses 
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male black sex-scaling in the adult, but the immature stages do not 
show affinities to other species, except A. sylviella, with black 
sex-scaling. It appears therefore that in the genus Aet'obasis the 
presence or absence of sex-scaling is not always a valid character 
to establish species relationships. 

Based on the appearance of the immatures, A. ca1'yiv01'ella is 
placed in a species group by itself (p. 117). The behavior of this 
species is also unique, particularly with regard to the pupal cham
ber. It appears to be somewhat intermediate between groups 5 and 
7 in that while it forms a special pupal chamber, it does not make 
as elaborate a chamber, and the pupa is not modified from the 
normal shape. Heinrich's statement about the close affinities of A. 
cun'lllae and A. caryi1lo1'ella is not supported by the present 
study. 

Group 7 of the present study CA. sylviella, A. ost1'yella, A. 
secundella, A. c01'yliella, A. ca1'pinivo1'ella, A. cunulae, A. betulella, 
A. 1"'llb1'ifasciella, A. comptoniella, and A. 11LY1'icella) closely fol
lows in composition the last species group proposed by Heinrich. 
A. sylviella has been transferred from Heinrich's third group to 
this group and A. ca1'pinivoTella added for reasons stated earlier. 

This last group appears to be composed of the most highly 
specialized forms of the genus. The small larvae form frass tubes 
and hibernacula for overwintering, larger larvae construct addi
tional frass tubes the following spring, which they eventually en
large into a separate bursiform, subovoid, or ovoid pupal chamber, 
and the pupae are modified for development within the chambers. 

Balduf (1966) described in detail the construction of the pupal 
chamber by A. rub1'ifasciella. During the present study observa
tions were also made of A. 1'ub1'ifasciella and other species of 
AC1'obasis forming these interesting structures. One point should 
be clarified in regard to the manner in which the larva fastens the 
fecal or frass pellets together. Balduf was unable to establish "the 
precise manner in which the pellets are applied," but he suggested 
"that the anal end of the caterpillar functions as the mechanism 
that applied the pellets directly as they are discharged from the 
rectum." All larvae observed during the present study did not 
apply the pellets to the wall of the tube or chamber with the 
caudal segments. The pellets were expelled from the anus onto 
numerous irregularly applied strands of silk present on the sub
strate near the entrance to the frass tube or partially constructed 
pupal chamber. After a number of pellets had accumulated and 
were partially dried, the larva picked up the individual pellets 
with its mandibles and added them to the existing structure. After 
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all the available pellets had been used, the larva fed again, another 
series of frass pellets ac(;umulated, and the building process was 
repeated. This mode of construction appears to account for the 
fact that many of the pellets were aggregated, on the basis of 
orientation, into small groups (figs. 173, 182, 183). 

Parasitism can alter the appearance of the pupal chamber. This 
was noted by Daviault (193'7) for A. betlllella, and, on the basis of 
observations made during the present study, appears to occur with 
all chamber-making species. These abnormal pupal chambers are 
about one-half the normal size, less ovoid, sometimes irregular, 
and usually not as heavily silked. However, parasitism does not 
always cause abnormal chamber construction. Parasites fre
quently emerge from large, properly constructed pupal chambers. 

A. ostTyella and A. secundella of group 7 were described by Ely 
in 1913. Heinrich (1956) in reexamining the type specimens and 
additional material concluded that A.. secundella was "doubtfully 
distinct from A. ost1'yella." During the present study the morphol
ogy of the larvae and pupae and the larval behavior of A. ostTyella 
and A. secundella were found to be very similar. Ely (1913) stated 
that the "cocoons" of A. secundella differed from those of A. 
ost1·yella. No consistent differences in either the larval tube or 
pupal chamber of A. secundella and A. ost1'yella could be detected 
during the present study. Only host differences presently suggest 
that A. ost'ryella and A. secundella are distinct species. Further 
biological and morphological studies are needed to establish the 
correct status of these two populations. ' 

Heinrich (1956) was correct in maintaining that A. 1nY1'icella is 
distinct from A. CO?nlJtoniella. As evidenced in the present paper, 
the immature stages of the two species are distinct. The larvae of 
A. cO?nptoniella and A. ?nyricella are especially easy to separate 
and leave no doubt as to the validity of A. 1nyricella as a separate 
species. A. ?nY1'icella occurS on MY1'ica in the southeastern United 
States, whereas A. c01nptoniella is found on .ivlY1'ica in the north
eastern United States and southeastern Canada. 

Hasenfuss (If)(JO) in his study of the larvae of the European 
species of AC1'obasis concluded that the European species also are 
a heterogeneous group consisting of several distinct categories. In 
comparing Hasenfuss' findings with the results of the present 
study, it is interesting to note that none of the American species 
can be readily placed in any of Hasenfuss' categories .. Not only is 
this true of those American species with a tdfurcategnathos that 
differ as adults in this respect from European species, but also it 
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applies to American species that are very similar as adults to the 
European species with simple gnathos and similar other features. 

In Hasenfuss' group A (Sammelgruppe), the distance between 
D1 and SD1 is usually less than, equal to, or slightly greater than 
between Dl and D2 on abdominal segments 1-8. With aU Ameri
can species examined, the distance between Dl and SDI is dis
tinctly greater (usually 1.5-2 times) than between D1 and D2 on 
abdominal segment 1, and the distance between Dl and SDI is less 
than between Dl and D2 on abdominal segment 8. Group B of 
Hasenfuss lacks L3 on segment 9. A few larvae of some of the 
American species lack L3 on segment 9. However, the lack of these 
setae appears to be an abnormal condition. Hasenfuss' group C 
has the D2 setae clearly farther apart than Dl setae on abdominal 
segments 1-6. All American species have the distance between D2 
setae slightly less than to distinctly less than the distance between 
D1 setae on abdominal segments 1-6. 

The superficial appearance of the larvae of most of the Euro
pean species also differs from that of the American species. 
According to Hasenfuss, all European species have longitudinal 
stripes except AC1'obasis nocutana (Hubner). Some American spe
cies have pale patches and streaks laterally and dorsally, but none 
have stripes. 

The _lOSt consistent similarities between European species as 
documented by Hasenfuss and the American species examined 
during the present study appear to be in the region of the head. 
All European and all American species studied agree with regard 
to the setal and ocellar arrangement on the head. 

Unfortunately Hasenfuss apparently only examined the mandi
bles of one of the European species of A.c1·obasis (Ac1'obasis t1tmi
dana Schiffermiller). It is therefore not possible to make a mean
ingful comparison of these structures. It would be of lJarticular 
interest to determine whether as much interspecific variation 
occurs with the mandibles of European species as is evident with 
American species. 

The inconsistencies found in the taxonomy of the genus Acro
basis, which are evident in comparing the results of studies on the 
adults with those on the immatures, point to a need for a more 
critical and comprehensive examination of all stages of these spe
cies in this country as well as in Europe. Data relating to the 
biologies of the species appear to be necessary in establishing 
Telationships and should definitely be included in a revisional 
study. 

.1
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FIGURES 1-B.-Cephalic aspect of left half of head of last-stage Acrobasis 
larvae: 1, ntinimella Ragonot; 2, vaccinii Riley; 3, indigenella (Zeller); 4, 
caryae Grote; 5, nuxvo1'ella Neunzigj 6, clyi Neunzigj 7, evanescentella 

Dyar; and B, stigmella Dyar. 
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FIGURES 9-16.-Cephalic aspect of left half of head of last-stage Acrobasis 

larvae: 9, ex.nt/ella (Zeller); 10, angusella Grote; 11, caryivo1'ella Ragonot; 
12, caryalbella Ely; 13, kear/ottella Dyar; 14, juglandis (LeBaron); 15, 

• demotella Grote; and 16, /eltella Dyar. .. 
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FIGURES 17-21.-Cephalic aspect of left half of head of last-stage Acrobasis 
larvae: 17, secundella Ely; 18, ostryella Ely; 19,. coryliella Dyar; 20, 
cunulae Dyar and Heinrich; and 21, sylviella Ely. 
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,,\ 
• 	 FIGURES 22-26.-Cephalic aspect of left half of head of last-stage Acrobasis 

larvae: 22, carpinivorella Neunzig; 23, betulella Hulst; 24, rubrifasciella 
Packard; 25, comptoniella Hulst; and 26, 1nY1·icella Barnes and McDun
ilough. 



13'8 TECHNICAL RULLETIN 1457, U.S. DEPT. OF AGRICULTURE 

33 

FIGURES 27-35.-Part of dorsal sudace of labrum of last-stage Acrobasis 
larvae: 27, minimella Ragonot; 28, indigenella (Zeller); 29, juglandis 
(LeBaron); 30, sylviella Ely; 31, caryivorella Ragonot; 32, ostryella Ely; 
33, betulella Hulst; 34, elyi Neunzig; and 35, comptoniella Hulst. 
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FIGURES 36-44.-Dorsal aspect of right mandible of last-stage Acrobasis 
larvae: 36, minimella Ragonoti 37, vaccinii Riley; 38, indigenella (Zeller); 
39, caryae Grote; 40, nuxvorella Neunzig; 41, elyi Neunzig; 42, evanes
centella Dyar; 43, angusella Grote; and 44, d(J'Tlwtelia Grote. 
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FIGURES 45-53.-Dorsal aspect of right mandible of last-stage 
larvae: 45, stigmella Dyari 46, exsulella (Zell~r); 47, feltella 
iuglandis (LeBaron); 49, caryalbella Ely; 50, kearfottella 
caryivorella Ragonot; 52. sylviella Ely; and 53, ostryella Ely. 
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FIGURES 54-6l.-Dorsal aspect of right mandible of last-stage Acrobasis 
larvae: 54, secwulella Ely; 55, c01"yliella Dyari 56, carpinivo1"ella Neunzig; 
57, cunulae Dyar and Heinrich; 58, betulella Hulst; 59, rubri/asciella 
Packard; 60, comptoniella Hulst; and 61, myricella Barnes and McDun
nough" 
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FIGURES 62-68.-Lateral aspect of left half of prothoracic shield and pre
spiracular plate of last-stage Acrobasis larvae: 62, minimella Ragonot; 63, 
vaccinii Riley; 64, indigenella (Zeller); 65, carpinivorella Neunzig; 66, 
rubrifasciella Packard; 67, cunulae Dyar and Heinrich; and 68, exsulella •(Zeller) (leaf tier). 
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FIGURES 69-81.-Lateral aspect of left half of prothoracic shield and pre
spiracular plate of last-stage Acrobasis larvae: 69, bctulella Hulst and 70, 
comptoniclla Hulst. SDl, S£)?, .and pin:-.cula on metathorax of last-stage 
Acrobasis larvae: 71, caryi-Jorella Ragonot and 72, kearfottella Dyar. Dorsal 
aspect of right half of abdominal l:;egments 8 and 9 of last stage Acrobasis 
larvae: 73, vaccinii Riley and 74, demotella Grote. SDl, SD2, and ring on 
mesothorax of Iast-st8.~e Acrobasis larvae: 75, minimella Ragonot; 76, 
vaccinii Riley; '77, indigenella (Zeller); 78, caryae Grote; 79, nuxvorella 
Neunzig; 80, elyi Neunzig; and 81, evanesccntella Dyar. 
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FIGURES 82-101.-SD1, SD2, and ring on mesothol'ax of last-stage Acrobasis 
larvae: 82, angusella Grote; 83, demotella Grote; 84, stigmella Dyar; 85, 
kearfottella Dyar; 86, caryalbella Ely (D1 and D2 also included); 87, 
exsulella (Zeller); 88, f eltella Dyal'; 89, secundella Ely; 90, 08 tryella Ely; 
91, juglandis (LeBaron); 92, caryivorella Ragonot; 93, sylviella Ely; 94, 
caryalbella Ely (D1 and D2 also included); 95, carpinivorella Neunzig; 
96, rubrifasciella Packard; 97, cunulae Dyar and Heinrich; 98, betulella 
Hulst; 99, coryliella Dyar; 100, comptoniella Hulst; and 101, myricella 
Barnes and McDunnough. 
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FIGURES 102-l05.-Acrobasis pupae: 102, evanescentella Dyar, dorsal aspect; 
103, evanescentella Dyar, lateral aspect; 104, carpinivorella Neunzig, dorsal 
aspect; and 105, carpinivorella Neunzig, lateral aspect. 
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FIGURES 106-113.-Dorsal aspect of cephalic segments of Acrobasis pupae: 
106, minimella Ragonot; 107, vaCci7tii Riley; 108, indigenella (Zeller); 109, 
caryae Grote; 110, nuxvorella Neunzig; 111, elyi Neunzig; 112, evanes
centella Dyar; and 113, angusella Grote. 
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FIGURES 114-120.-Dorsal aspect of cephalic segments of Acrobasis pupae: 
114, dernotella Grote; 115, eX$ulclla (Zeller); 116, stigmella Dyar; 117, 
iuulandis (LeBaron); 118, feltclla Dyar; 119, kcarfottella Dyal'; and 120, 
caryalbella Ely. 
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FIGURES 121-127.-DorsaI aspect of cephalic segments of Acrobasis pupae: 

121, caryiv01'ella Ragonot; 122, sylvielia Ely; 123, seemzdella Ely; 124, 

ostryella Ely; 125, eoryliella Dyar; 126, earpinivorella Neunzig; and 127, 

eunulae Dyar and Heinrich. 
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FIGURES 128-131.-Dorsal aspect of cephalic segments of Acrobasis pupae: 
128, rubrifasciella Packard; 129, betulella Hulst; 130, comptoniella Hulst; 
and 131, myricella Barnes and McDunnough. 
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FIGURES 132-139.-Dorsal aspect of caudal segments of Acrobasis pupae: 132, 

minimella Ragonot; 133, vaccinii Riley; 134, indigcnclla (Zeller); 135, 

caryae Grote; 136, elyi Neunzig; 137, nuxvorella Neunzig; 138, cvanes

centclla Dyar; and 139, angusella Grote. 
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FIGURES 140-146.-Dorsal aspect of caudal segments of Acrobasis pupae: 140, 
demotella Grote; 141, exsulella (Zeller); 142, stigmella Dyar; 143, juglandis 
(LeBaron) ; 144, feltella Dyar; 145, kearfottella Dyar; and 146, caryivoreUa 
Ragonot. 



152 TECHNICAL BULLETIN 1457, U.S. DEPT. OF AGRICULTURE 

FIGURES 147-153.-Dorsal aspect of caudal segments of Acrobasis pupae: 
147, caryalbella .Ely; 148, sylviella. Ely; 149, ostryella Ely; 150, secundella 
Ely; 151, coryliella Dyar; 15:!, rub1-ifasciella Packard; and 153, carpini
vorella Neunzig. 
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FIGURES 154-157.-Dorsal aspect of caudal segments of Acrobasis pupae: 
154, betulella Hulst; 155, comptoniella Hulst; 156, myricella Barnes and 
McDunnough; and 157,. cunulae Dyar and Heinrich. 
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FIGURES 158-162.-158, Fruit of Vaccinium australe Small infested by Acro
basis vaccinii Riley; 159, shoot of CU1·ya illinoensis (Wangenheim) K. Koch 
infested by A. evanescentella Dyar; 160, nut of C. iilinoensis infested by 
A. nuxvorella Neunzig; 161, rachis of C. tomentosu (Poiret) Nuttall 
infested by A. elyi Neunzig; and 162, shoot of C. pallida (Ashe) Graebner 
infested by A. caryae Grote. • 
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FIGURES 163-169.-163, Alnus serrulata (Aiton) Willdenow with frass tube 
and injury of Acrobasis rubrifasciella Packard j 164, exposed frass tube and 
injury to Carya tomcntosa (Poiret) Nuttall by A. exsulella (Zeller); 165, 
concealed frass tube and injury to C. tomentosa (Poiret) Nuttall by A. 
exsulellu-; 166, hibernaculum of A. stigmella, Dyar on terminal bud of C. 
tomentosa; 167, shoot of Caryu- sp. killed by boring of larva of A. stigmella 
Dyar into expanding bud and shoot; 168, injured and curled leaflet of C. 
ovaiu- (Miller) K. Koch, which conceals frass tube of A. feltellu- Dyar at
tached to midrib; and 169, injured and tied together leaflets of Carya- sp.,

." which conceal frass tube of A. caryalbella Ely between leaflets. 
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FIGURE 170.-Frass tube and injury of Acrobusis 
Quercus sp. 
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FIGURES 171-180.-Frass tubes and pupal chambers of Acrobasis larvae and 
pUpf.le: 171, indiginella (Zeller), frass tube; 172, feltella Dyar, frass tube; 
173, caryalbella Ely, frass tube; 174, kearfottella Dyar, frass tube; 175, 
caryivo-rella Ragonot, pupal chambers; 176, sylviella Ely, frass tube and 
pupal chamber; 177, ostryella Ely, pur.;;' chamber; 178, secundella Ely, 
pupal chamber; 179, coryliella Dyar, P\ pal chamber; and 180, jugland-is 
(LeBaron) , frass tube. 
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FIGURES 181-186.-Frass tubes and pupal chambers of AC1'obasis larvae and 
pupae: 181, carpinivorella Neunzig, pupal chamber; 182, cunulae Dyar and .. 
Heinrich, pupal chamber; 183, rub1'ifasciella Packard, frass tube and pupal 
chamber; 184, betulella Hulst, pupal chamber; 185, 7nYl'{cella Barnes and 
McDunnough, frass tube and pupal chamber; and 186, corttptoniella Hulst, 
frass tube and pupal chamber. 
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