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Taxonomy of Acrobasis Larvae
and Pupae
in Eastern North America
(Lepidoptera: Pyralidae)
By H. H. NEUNZIG, Department of Entomology,
North Carolina 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 Carya 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 importa,nce, including the cranberry fruitworm (Acrobasis vaccinii
Riley), the pecan nut casebearer (A, nuxvorella Neunzig), the
pecan leaf casebearer (A. juglandis (LeBaron) ), the leaf crumpler
(A. indigenella (Zeller)), and the birch tubemaker (A. betulella
Hülst).
As presently constituted, Acrobasis is not a rigidly defined
genus. On the basis of adult morphology, species complexes or
groups are evident. For example, with both American and European 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 simple in European species but
either simple or trifúrcate in American species.
Within the species groups, however, the adults of some species
are very similar in appearance, and several occurring in North
America can be identified only with difficulty (Forbes 1923; Heinrich 1956).^ Not only is the color 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
' The year in italic after the authors' names indicates the reference in
Literature Cited, p. 125.
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on the same or closely related hosts as larvae. A number of the
species listed by Heinrich in his revision v^ere included on a tentative basis inasmuch as he could not, by examining the adults, establish with certainty whether he was dealing with discrete taxa.
Literature on the appearance of the larvae and pupae of Aerobasis is mostly of limited value because of inadequate descriptions
and drawings or photographs with insufficient detail (Saunders
1870; Grote 1881a; Riley 188J^, 1885; Beutenmuller 1889, 1890;
Hülst 1890; Ragonot 1893; Felt 1909; Herrick 1909; Gill 1917a,
1917b, 1925; Scammel 1917; Weiss 1921; Forbes 1923; Bilsing
1927; Franklin 1928,19JÍ8; Quaintance and Siegler 1931; Daviault
1937; Moznette et al. 19W; Craighead 1950; Peterson 1956; Phillips et al. 196Í; Osburn et al. 1966; Balduf 1966). The only detailed comparative studies of larvae have been reported by Hinten
{19Jf3) andHasenfuss {I960), B.mion ir^^i^á Acrohasis juglandis
and A. nuxvorella (caryae), Hasenfuss did not provide information on American species but included solely European species of
the genus. Mosher {1916) in her study of Acrobasis {Mineóla)
indigenella and A. rubrifasciella 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 Acrobasis species. Most of it, however,
applies to species of economic importance. Information on the
biology of many of the noneconomically important species, particularly those in North 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 Acrobasis species in eastern North America. Data are also given on the host
plants, distribution, biology, and associated parasites of these species. In addition, the status of several 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 Carolina, 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-percent alcohol.

TAXONOMY OF ACROBASIS LARVAE AND PUPAE

3

Larvae were reared in 1-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 pupation the insects were transferred to small transparent plastic containers so that adult emergence could be readily detected, and the
insect was killed shortly after eclosión.
Some larvae and pupae from the U.S. National Museum of Natural History were also studied, but only immatures 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 establish the time of occurrence and
behavior of the early-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 National Museum collection. Some reared adults differed from all species previously described, and one nominal species was established to be a complex
of several species. These new species have recently been named
(Neunzig 1970) and are included in this bulletin.
Numerous hymenopterous and dipterous parasites were reared
from the Acrobasis larvae and pupae and these were sent to specialists 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 Acrobasis species
parasitized, particularly such species as Acrobasis caryae and A,
nuxvorella, whose identities have been confused until recently.
With these insects, parasites were assigned wherever possible on
the basis of geographical distribution of the Acrobasis species and
insect-plant relationships.
Descriptions of larvae are of the last stage. The colors given for
the larvae and pupae are based on living insects. The terminology
for the larval setae follows Hinton {19Jí3), The pupal setae are
named according to Neunzig and Merkel {1967). 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 Acrobasis
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
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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 epicranial index was determined as the relationship of the length of
the front to the length of the coronal suture. 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 most structures varies within all species. The degree of pigmentation shown illustrates the usual appearance. Also, some structures such as the mandibles are subject to wear, and this should be
considered when comparing specimens with the illustrations. Figures of the f rass 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 freehand.
The keys were constructed after carefully examining all available material, and intraspecific variation was considered. Nevertheless some couplets are possibly weak, because with a few species a
limited number 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 Acrobasis secimdella Ely in the keys, inasmuch as it appears
likely that they are conspecific. However, this has not been definitely established in this study, and therefore two names have
been retained. Also, in the key to pupae it has been necessary 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). The term ''shoot'' is used to designate a young, rapidly
growing twig in the spring.
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Key to Last-Stage Larvae
la. Prespiracular plate fused with prothoracic shield (fig. 62) ; on
prothorax, distance between Dl setae greater than distance
between XDl setae; food plant Quercus
minimella Ragonot
lb. Prespiracular plate and prothoracic shield separate (figs. 63-70) ;
on prothorax, distance between Dl setae less than distance
between XDl setae
2
2a. Spiracles on abdominal segment 8 directed dorsocaudad (fig. 73) ;
small brown to dark-brown spot frequently present immediately
caudad to SDl on each side of pale brownish-yellow prothoracic
shield (fig. 63) ; food plant Vaccinium or Gaylussacia --vaccinii Riley
2b. Spiracles on abdominal segment 8 directed laterally or only
slightly dorsocaudad (fig. 74) ; prothoracic shield either uniformly colored, or with more than one contrasting spot on each
side, or with one brown spot on each side extending from SDl
to SD2
3
3a. Mandible with large dentiform retinaculum (figs. 38, 52-61) ; food
plants other than Carya or Juglans (except A. cunulae)
16
3b. Mandible without large dentiform retinaculum (some with small
retinaculum) (figs. 39-51); food plants Carya or Juglans
4
4a. SDl and SD2 pinacula on metathorax strongly fused (fig. 71) ;
mandible simple, ridge on inner surface associated with second
tooth weakly developed, only three teeth (fig. 51)
caryivorella Ragonot
4b. SDl 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. Larvae 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
feltella 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) _caryalbella Ely
7b. Mesothoracic ring not strongly produced into large plate (figs.
85, 91)
8
8a. Prothoracic shield very dark brown to black; two 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
kearfottella 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—juglandis (LeBaron)
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9a. Mandible with small retinaculum (figs. 39, 41-43)
10
9b. Mandible without small retinaculum (figs. 40, 44-46)
13
10a. Thorax and abdomen of living larva pale purplish brown to darker
purplish brown (preserved larva slightly dark, usually with
some purple cast)
H
10b. Thorax and abdomen of living larva pale yellowish green to pale
grayish green (preserved larva white or yellowish white)
12
11a. Large setae on dorsum of abdominal segments dark brown at
base; bores in rachis of Gary a spp. as last-stage larva angusella Grote
lib. Large setae on dorsum of abdominal segments light brown at
base; bores in shoot of Carya illinoensis (Wangenheim) K. Koch
(pecan) as last-stage larva (fig. 159)
evane s centella Dyar
12a. Head dark (fig. 4), usually distinctly contrasting with lighter
color of prothoracic shield; bores in shoot (usually near base)
as last-stage larva (fig. 162)
caryae 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), laststage 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. nuxvorella), 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 spiracle (first (summer) generation) (fig. 68) ; last-stage larva of
overwintering generation mainly 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 darkbrown patch between SDl 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) ;
overwintering generation, as last-stage larva, bores mostly in
shoots in spring, and later generation in nuts (fig. 160) ;
food plant Carya illinoensis (pecan)
nuxvorella Neunzig
15b. Mesothoracic setal ring dark brown (fig. 83); single generation
each year, bores as last-stage larva mostly in shoots, usually
oîJuglanssp
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, preserved larva whitish yellow) ; SDl ring on mesothorax without
brown pigmentation (fig. 93), hyaline or pale green; food plant
Ostrya
sylviella Ely
17b. Larva darker; SDl ring on mesothorax pigmented (figs. 89, 90,
95-101)
18
18a. Head pale (figs. 17, 18), usually yellowish brown, without maculation, 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 shield, which
is pale, except for few small brown spots (fig. 65) ; food plant
Carpinus
_
carpinivorella Neunzig
19b. Head pale with maculation to dark (figs. 19, 20, 23-26), not distinctly contrasting with prothoracic shield which if spotted has
more extensive maculation than in figure 65
20
20a. Head smooth to rugulose, usually yellowish (occasionally reddish
brown) with brown maculation (figs. 25, 26) ; food plant Myrica
21
20b. Head rugose to reticulate rugose, reddish brown, usually without
distinct maculation (figs. 19, 20, 23, 24)
22
21a. SDl ring on segment 8 weakly developed with anterior section
open or with very little pigmentation; southeastern United
States
- - myricella Barnes and McDunnough
21b. SDl ring on segment 8 well developed and pigmented, at times,
weak to open posteriorly ; northeastern United States and southeastern Canada
comptoniella Hülst
22a. Prothoracic shield strongly rugose (fig. 66) ; food plant Alnus
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 prothorax followed by pale patches on mesothorax and metathorax 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 Carya
cunulae Dyar and Heinrich
24b. Prothoracic shield more uniformly brown (fig. 69) ; head usually
smaller, reticulate rugose (fig. 23) ; food plant Betula^^betulella Hülst

Key to Pupae
la. Shape normal (midbody segments more or less cylindrical,
caudal segments not elevated) (figs. 102, 103) ; most or all
cremastral "spines" hooked (figs. 102, 103)
lb. Midbody segments distinctly broadened, caudal segments usually
elevated (figs. 104, 105) ; all cremastral "spines" without hooks
(figs. 104, 105)

2
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 distinct (figs. 132-142, 146) ; pupa occurs within frass tube (fig.
171), pupal chamber (fig. 175), injured part of plant, or in
soil __
Q
3a. Head with only few small, sometimes indistinct, rugosities (fig.
117) ; pupa in frass tube (fig. 180) on Carya illinoensis (Wagenheim) K. Koch (pecan) or Juglans spp
juglandis (LeBaron)
3b. Head with many folds and rugosities (figs. 118, 119, or 120)
4
4a. Head very rugose (fig. 118) ; head and prothorax dark reddish
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)
kearfottella Dyar
5b. Rugosities on head as in figure 120; pupa in frass tube usually
without associated sheetlike masses of white silk (fig. 173)
caryalbella Ely
6a. Dl setae present on segment 9 as elongate hooks similar to hooked
cremastral "spines" (fig. 134) ; L2 setae present on segment
9 usually in form of short, stout **spines" (fig. 134) ; 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 caryivorella will
possess one or 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) ; pupa occurs within cylindrical
pupal chamber constructed of frass and silk (fig. 175) on host
caryivorella Ragonot
7b. Distal region of head not distinctly produced anteriorly; four
centrally located cremastral "spines" divergent or not divergent; pupa never found within frass and silk pupal 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)
minimella Ragonot
8b. Tenth abdominal segment gradually tapered posteriorly
9
9a. Caudal margin of gibba without row 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
10a. Mesothorax with several small, shallow punctures located mostly
posterior of Dl (figs. 109-112)
11
10b. Mesothorax without clearly discernible punctures
13
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11a. Angle between base of outer cremastral "spines" and base of
inner "spines" about 45° (fig. 138); dorsum of segment 10
usually distinctly irregular; some punctures posterior of gibba
usually elongate
evanescentella Dyar
lib. Angle between base of outer cremastral "spines" and base of inner
"spines" about 60°-90°; dorsum of segment 10 usually only
slightly irregular; punctures posterior of gibba more or less
rounded
12a. Pupa always occurs in damaged shoots, under bark, or in damaged
nuts of host; four centrally located cremastral "spines" usually
slightly divergent (fig. 137)
nuxvorella Neunzig
12b. Pupa usually occurs in soil, occasionally in damaged shoots; four
centrally located cremastral "spines" not divergent (figs. 135,
^3ß\
elyi'Neunzig and caryae Grote
13a. Prothorax wrinkled to distinctly wrinkled (figs. 113, 114)
14
13b. Prothorax only slightly wrinkled (figs. 115, 116)
exsulella (Zeller) and stigmella Dyar
14a. Mesothorax distinctly wrinkled (fig. 114) ; pupa usually reddish
j^j.Q^jj
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.
^Y6)
sylviella E\y
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)
^^
16a. Punctures on dorsum of abdominal segments 5-7 extending laterally to, or very close to, spiracles (sometimes extending beyond
spiracles and encircling segments)
1"
16b. Punctures on dorsum of abdominal segments 5-7 far removed
from spiracles (no punctures reaching SDl)
18
17a. Cremastral "spines" usually directed only slightly downward (fig.
151) ; pupa in hard, mostly white pupal chamber (fig. 179)
coryliella Dyar
17b. Cremastral "spines" usually strongly directed downward (figs.
149, 150) ; pupa in softer, white, gray, and black pupal chamber
(figs. 177, 178)
ostryella Ely and secundella Ely
18a. Some punctures on anterior abdominal segments irregular, usually
crowded together, and, at times, with associated rugosities

(fig. 104)

l^

18b. Punctures on anterior abdominal segments relatively uniform
20
19a. Cremastral "spines" slender (fig. 153) ; pupa in pupal chamber
(fig. 181) on Carpinus
- ^carpinivorella Neunzig
19b. Cremastral "spines" robust (fig. 157) ; pupa in pupal chamber
(fig. 182) on Carya
cunulae Dyar and Heinrich
20a. Dorsum with distinct, dark 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 Myrica cerífera L. only in southeastern United States
myricella Barnes and McDunnough
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21a. Gibba difficult to detect (fig. 152) ; pupa found in pupal chamber
(fig. 183) on Alnus
rubrifasciella Packard
21b. Gibba more distinct (figs. 154, 155); pupa found in pupal
chamber (figs. 184, 186) on Betula, or Myrica
22
22a. Segment 10 usually distinctly wrinkled ; segment 9 usually without
setae; pupa found in pupal chamber (fig. 186) on Myrica
<^omptoniella Hülst
¿¿b. Segment 10 only slightly wrinkled; segment 9 usually with D and/
or L setae; pupa found in pupal chamber (fig. 184) on Betula
Ißly^lßllfi Hülst

Acrobasis minimella Ragonot
Acrobasis 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 yellowish 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 green 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 SDl ring dark brown, at times
becoming pale posteriorly. Eighth abdominal segment SDl ring
brown. Pinacula pale brownish yellow. Anal shield pale brown.
Many muscle attachments slightly darker than surrounding integument. 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 emarginate; 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 posterior margin; prespiracular plate and spiracular peritreme
separate ; distance between Dl setae greater than distance between
XDl setae; distance between SDl and SD2 greater than distance
between SDl and XD2; distance between XDl and XD2 greater
than distance between SDl and XD2; distance between Dl and
D2 greater than distance between Dl and XDl.
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Mesothorax.—SDl 1.4-1.8 mm. long; SDl ring open anteriorly,
becoming broad posteriorly, and usually projecting slightly posterodorsally.
Metathorax.—Dl and D2 on same pinaculum; SDl 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 segments 1-6 less than distance between Dl 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 Dl ; distance between Dl and SDl on segment 1 greater
than distance between Dl and D2 ; distance between Dl and SDl
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—36-44, 37-40, 34-43, 34-50, and
30-38, respectively ; diameter of spiracle on segment 6 about onefourth to one-third 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 segment 8; SDl on segment 8, 1.24-1.88
mm. long; ring at base of SDl weakly developed except distinct
ventrally; usually two SV setae on each side of segments 8 and
9; Dl, D2, and SDl 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 produced 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 segments 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
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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 ; cremaster ^^spines^' consisting of four centrally located, long, hooked
"spines" and two outer laterally 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, Quercus, 14IX-67, Coll. H. H. Neunzig (U.S.N.M.) ; 4 larvae, 2 pupae,
Quercus, l-VII-68, Coll. H. H. Neunzig. Fayetteville, 5 larvae,
1 pupa, Quercus alba, 28-V1-70, Coll. H. H. Neunzig and J. D.
Wellborn.
Larval Hosts
Quercus spp. Has been collected during this study from Quercus
alba L., Q. borealis var. maxima (Marshall) Ashe, Q. falcata
Michaux, Q. laevis Walter, Q, marilandica Muenchhausen, and Q.
velutina 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 Carolina A. minimella has two generations
each year. It overwinters in the soil as a last-stage larva or prepupa 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 associated adults of each species have been deposited
in the U.S. National Museum of Natural History of the Smithsonian Institution. These specimens have been designated (U.S.N.M.). The remaining insects
examined during the study are in the collection of the North Carolina State
University Museum.
Throughout this 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 attached 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 mesophyll leaving the upper epidermis of the leaf intact. Only the tissue 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 protection when the larva is out feeding. As the end of each stadium is
approached, the larva retreats within its tube and seals the entrance 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 opening 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 cm2.
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 from 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 and leave the trees to overwinter in the soil.
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Parasites
No parasitism of A. minimella has been reported in the literature. During this study the following parasites were reared from
A. minimella larvae or pupae: BRACONIDAE—Meteorus indagator (Riley). EIJFELMIBAE—Arachnophaga frontalis Gahan.

Acrobasis vaccinii Riley
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 yellow above to greenish laterally. Dorsum of abdomen reddish yellow ; venter green to yellow green. Thoracic shield pale brownish
yellow usually with a small brown to dark-brown spot just posterior of SDl. Prespiracular plate pale brownish yellow, darker posteriorly. Thoracic legs pale yellowish white. Mesothoracic SDl
ring pale brownish yellow. Eighth abdominal segment SDl ring
pale brownish yellow. Pinacula hyaline and difficult to detect. Anal
shield pale brownish yellow. Muscle attachments indistinct. Spiracles 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 spiracular peritreme separate; distance between Dl setae less than
distance between XDl setae; distance between SDl and SD2
greater than between SDl and XD2 ; distance between XDl and
XD2 greater than between SDl and XD2; distance between Dl
and D2 greater than between Dl and SDl.
Mesothorax.—SDl 1.0-1.3 mm. long; SDl ring closed anteriorly
becoming broad posteriorly.
Metathorax.—Dl and D2 usually on separate pinacula ; SDl and
SD2 on separate pinacula.
Abdomen.—D2 setae on anterior segments about one-third to
almost one-half as long as diameter of segments ; distance between
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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 segment 8, 1.3-2.8 times as long as Dl;
distance between Dl and SDl on segment 1 greater than distance
between Dl and D2 ; distance between Dl and SDl 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—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 SDl on segment 8; diameter of spiracle on segment 7
about one-half as large as diameter of spiracle on segment 8 ; SDl
on segment 8, 1.25-1.32 mm. long; ring at base of SDl indistinct
to weakly developed, usually some 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 SDl 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 cylindrical, 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 segments 1-4 punctate ; punctures on segment 4 extend weakly to or
near spiracles ; punctures on segments 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 3-4.5
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 10th segment of gibba usually wrinkled and
slightly 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" about two-thirds as long as inner
"spines" with stout base and usually slightly hooked, slender distal
region.
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Material Examined
MASSACHUSETTS : 6 larvae, cranberries, 8 Oct., 1935, Coll.
Chas. Beckwith (U.S.N.M.). NORTH CAROLINA: Ivanhoe, 1
larva,
Vaccinium
australe,
30-V-66,
Coll.
H.
H.
Neunzig. Magnolia, 4 larvae, 2 pupae, Vaccinium, 28-V-68, Coll.
H. H. Neunzig (U.S.N.M.) ; 12 larvae, 5 pupae, Vaccinium austraie, 29-V-69, Coll. H. H. Neunzig and T. R. Weaver.
Larval Hosts
Collected during this study from Vaccinium australe Small
(blueberry) and V, stamineum L. (deerberry). Other authors
listed 7. corymbosum L. (blueberry), V. macrocarpon Alton
(cranberry), F. vitis4daea L. (cowberry or mountain cranberry),
and Gaylussacia spp. (huckleberry) (Riley 1884^, 1885; Smith
1885; Hülst 1890; Franklin 1928, 19^8; Beckwith 19Jt,l; Hutchinson 195Jt,; Crowley 195Jf; Heinrich 1956; Marruci 1966; Neunzig
and Falter 1966). Franklin {1928, 19J,8) and Beckwith {19U)
also included dangleberry, Pyrus malus L. (apple), and Prunus
maritima Marshall (beach plum), but these records are questionable.
Distribution
According to Heinrich {1956)y found in Massachusetts, Connecticut, New Jersey, Wisconsin, Michigan, Georgia, Mississippi,
and Washington. Frankhn {19Jf8) also listed Quebec, Prince Edward 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; Hülst 1890), Scammel {1917), Franklin {1928,
19Jf8), and Tomlinson {1962) studied the species in greater detail.
According to Franklin {194-8), A. vaccinii overwinters in the
soil at the base of the host plant after completing its larval development in late August or September. The cocoon is usually made
of silk covered with soil particles. 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
19JÍ8), 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 abundant, only one or two eggs are laid on each fruit. The eggs hatch in
about 5 days.
The small larva usually does not enter the berry near the ^gg,
but instead it goes to the other end of the fruit and 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 with 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 containing 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 northwestern United States, where A. vaccinii was apparently introduced on cranberry in about 1923, its seasonal history is similar to that reported for New England (Crowley 195i^),
However, in the central and southeastern blueberry-growing regions of the United States, although the injury to the blueberry
(ñg. 158) is similar to that found on cranberry, the seasonal
occurrence of the various stages of this insect apparently differs.
For example, in New Jersey the adult flight period is shorter than
in New England. According to Beckwith (19U) and Hutchinson
{195Í), adults are present in the blueberry fields only from May
through June. In North Carolina Fulton {19Í6) and Neunzig and
Falter (1966) 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. vaccinii have been collected in late July in North Carolina on
deerberry (F. stamineum), which has green berries late in the
season. The appearance of late-stage larvae in April and May and
again in late July suggests 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. vaccinii: BRACONWAE—Agathis usitata (Gahan) (Muesebeck and Walkley 1951b); Phanerotoma
franklini Gahan (Muesebeck and Walkley 1951b), ICHNEUMONID AE—Pristomerus austrinus Townes and Townes (Townes and
Townes 1951). TRICHOGRAMMATIDAE—TricAOÊ^ramma minutum Riley (Peck 1951, 1963),
During this study no parasites were obtained from larvae or
pupae of A, vaccinii,

Acrobasis indigenella (Zeller)
Myelois indigenella Zeller, 1848: 837.

Description of Larva
(Figs. 3, 28, 38, 64, 77)
General—Length 14.5-17.5 mm. Width 1.9-2.5 mm. Head pale
reddish brown with indistinct brown 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 brown along lateral and posterior margins and small
brown or dark-brown maculation near meson. Prespiracular plate
brown to dark brown. Thoracic legs brown. Mesothoracic SDl ring
dark brown. Eighth abdominal segment SDl ring brown to
dark brown. Pinacula pale brown. Anal shield yellowish with
brown maculation. Muscle attachments mostly concolorous 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 dorsocaudad.
Head.—Width 1.45-1.6 mm.; length 1.29-1.52 mm.; reticulate
rugose; epicranial index 0.68-0.93; labrum moderately emarginate; mandible with well-developed dentiform retinaculum; spinneret about 4.2-6.0 times as long as median breadth.
Prothorax.—Shield 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 Dl setae less than distance between
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XDl setae ; distance between SDl and SD2 greater than distance
between SDl and XD2 ; distance between XDl and XD2 1.6-3.0
times greater than distance between SDl and XD2 ; distance between Dl and D2 1.1-1.9 times greater than distance between Dl
and XDl.
Mesothorax.—SDl 1.2-2.0 mm. long; SDl ring weak to incomplete anteriorly, becoming broad posteriorly and usually projecting posterodorsally.
Metathorax Dl, D2, SDl, 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 segments 1-6 usually less than distance between Dl setae; D2 on
segment 1, 3.0-5.0 times as long as Dl ; D2 on segment 8, 2.5-5.8
times as long as Dl ; distance between Dl and SDl on segment 1
greater than distance between Dl and D2 ; distance between Dl
and SDl 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 SDl on segment 8 ;
diameter of spiracle on segment 7 about one-half to two-thirds as
large as diameter of spiracle on segment 8; SDl on segment 8,
1.24-1.82 mm. long; ring at base of SDl mostly indistinct, very
weak or open posteriorly; usually two SV setae on each side of
segments 8 and 9; Dl, D2, and SDl 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 cylindrical, 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 anteriorly and rounded.
Thorax.—Prothorax slightly wrinkled; mesothorax slightly
wrinkled without group of clearly discernible punctures posterior
of Dl ; dorsum of metathorax with two groups of about 30 punctures each that usually do not reach meson.
Abdomen.—Cephalic one-half to three-fourths of dorsum of segments 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 encircling segments; Dl and L2 setae usually
present on segment 8 ; Dl setae present on segment 9 and modified
into elongate hooks similar to hooked cremastral "spines" ; L2 and
sometimes SDl 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 wide, 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 ; cremastral ^'spines" consisting of four centrally
located, long, slender, hooked "spines'* and two outer, laterally
directed, short "spines'' with stout base and strongly tapered and
usually hooked distal region.
Material Examined
CONNECTICUT: Colchester, 1 larva, 2 pupae, Malus,
12-V1-69, Coll. H. H. Neunzig and E. J. Venuto. FLORIDA : Ellaville, 12 larvae, 1 pupa, Crataegus, 19-V1-68, Coll. H. H.
Neunzig. Lee, 2 larvae, 3 pupae, Pyracantha, 23-IV-69, Coll. H.
H. Neunzig. Marianna, 8 larvae, 3 pupae, Pyracantha, 20-IV-68,
Coll. H. H. Neunzig (U.S.N.M.). GEORGIA : Dawson, 2 larvae, 1
pupa, Crataegus, 23-IV-69, Coll. H. H. Neunzig. NORTH CAROLINA : Banner Elk, 1 larva, 1 pupa, Crataegus, lO-VI-66, Coll.
H. H. Neunzig. Maxton, 2 larvae, 2 pupae, Crataegus, 16-V-67,
Coll. H. H. Neunzig; 10 larvae, 1 pupa, Crataegus, 27-VII-67,
Coll. H. H. Neunzig. Raleigh, 13 larvae, 2 pupae, Pyracantha,
25-VII-67, Coll. H. H. Neunzig.
Larval Hosts
Collected during this study from Pyracantha coccínea Roemer,
Crataegus spp., and Pyrus malus (apple). Appears to prefer Pyracantha in the southeastern United States. Heinrich {1956) also
listed Prunus spp. (plum, prune, cherry), another species (or several species) of Pyru^ (crabapple), Cydonia (quince), and Cotoncaster as hosts. Putnam (19^2) mentioned Prunus americana
Marshall as a host. There are also other, possibly erroneous, records of A, indigenella attacking Prunus pérsica (L.) Batsch
(peach) (Weed 1889; Stedman 1896; Slingerland and Crosby 191Jí;
Weiss 1921; Quaintance and Siegler 1931) and Pyru^ communis L.
(pear) (Riley 1872; Slingerland and Crosby WIJ^; Weiss 1921;
Quaintance and Siegler 1931).
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Distribution
Collected during this study from Connecticut, North Carolina,
Georgia, and Florida. Heinrich (1956) hsted A. indigenella as also
occurring in Maine, New Hampshire, Vermont, Massachusetts,
New York, New Jersey, Pennsylvania, Virginia, Illinois, Missouri,
Kansas, Nebraska, Mississippi, Arkansas, Texas, California, Ontario, and Quebec. In addition, Iowa and Tennessee were mentioned by Weed (1889).
Biology
Many individuals have published on the biology of A. indigenella. The most noteworthy contributions are those of Walsh
(1868), Saunders (1870), LeBaron (1872), Riley (1872), Weed
(1889), Stedman (1896), Slingerland and Crosby (191J,), Weiss
(1921), Wellhouse (1922), and Quaintance and Siegler (1931),
Most of the information is based on observations made in the
northeastern and north-central United States and in southeastern
Canada.
Only a single generation each year has been reported for A.
indigenella. However, Heinrich (1956) 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. indigenella has two
generations each year in the southeastern United States.
Overwintering 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 its shelter leaves or leaf fragments. Several authors
either stated or implied that the larva carries its tube about with
it as it feeds on the plant (Walsh 1863; Riley 1872; Weed 1889;
Stedman 1896; Slingerland and Crosby 191J,; Wellhouse 1922;
Quaintance and Siegler 1931). LeBaron (1872) and Weiss (1921)
questioned records of the larva moving its tube. Larvae of A.
indigenella 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
(191i) 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 circumstances, 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 pupates 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 earlystage 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 observed, 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—Afiraifeis
calcarata (Cresson) (Muesebeck 1958; Balduf 1966); Bracon
cushmani (Muesebeck) (Muesebeck and Walkley 1951b); Meterous indagator (Muesebeck and Walkley {1951b); Orgilus maculiventris (Cresson) (Muesebeck and Walkley 1951b), CHALCIDIDAE—Spilochalcis igneoides (Kirby) (Peck 1951, 1963).
EULOPHIDAE—Pediobiits sexdentatus Walker (Anonymous
1969 (as possible hyperparasite)). EVFEhMlDAE—Eupelmus
sp. (Weed 1889); Enpelmus cyaniceps {Icyaniceps Ashmead)
(Anonymous 1969 (as possible hyperparasite)). ICHNEUMONID AE—CaZíiep/^mZíes grapholithae (Cresson) (Finlayson 1967
(probably applies to A. juglandis and not A. indigenella)); Gelis
tenellus (Say) (Townes and Townes 1951); Hyposoter fugitivus
fugitivus (Say) (Weed 1889; Stedman 1896) ; Itoplectis conquisitor
(Say) (Townes and Townes 1951; Finlayson 1967 (probably applies to A. junglandis and not A. indigenella)); Pimpla annulipes
Brülle (Anonymous 1969) ; Pimplopterus acrobasidis (Ashmead)
(Townes and Townes 1951) ; Scambus hispae (Harris) (Townes
and Townes 1951) ; Seticornuta apicalis (Cresson) (Townes and
Townes 1959; Finlayson 1967). FERILAMFIJ)AE—Perilampits
fulvicornis Ashmead (Anonymous 1969 (as possible hyperparasite)). PTEROMALIDAE—Dibrachys cavus (Walker) (Anonymous 1969 (as possible hyperparasite)). TACHINIDAE—
Hemisturmia tortricis (Coquillett) (Aldrich and Webber 192^);
Nemorilla 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 — Aö^aiMs
calcarata, Agathis difficilis (Muesebeck). CHALCIDIDAE—Spiiochalis flavopicta (Cresson). ICHNEUMONIDAE—Li/síbiamandíbularis (Provancher), Mesostenus thoracicus Cresson. TACHINIDAE—Nemorilla pyste.
Acrobasis caryae Grote
Acrohasis caryae 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 maculation. Dorsum of body pale yellowish green; dorsum of thorax
mostly pale yellow; overlap of segments pale yellow, in some larvae 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 SDl ring brown to yellowish
brown posteriorly. Eighth abdominal segment SDl ring pale
brown to brown. Pinacula hyaline to pale brown. Anal shield pale
brown. Muscle attachments usually color of surrounding integument (with some specimens, a single postspiracular muscle attachment 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; mandible with small retinaculum; spinneret about 4.5-6.0 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 XDl setae ; distance between SDl and SD2
greater than distance between SDl and XD2; distance between
XDl and XD2 1.4-2.1 times greater than distance between SDl
and XD2; distance between Dl and D2 1.1-1.5 times greater than
distance between Dl and XDl.
Mesothorax.—SDl 1.5-1.8 mm. long; SDl 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 segment 8, 2.8-5.8 times as long as Dl ; distance between Dl and SDl
on segment 1 greater than distance between Dl and D2; distance
between Dl and SDl 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 large as basal ring of
SDl on segment 8; diameter of spiracle on segment 7 about onehalf as large as diameter of spiracle on segment 8; SDl on
segment 8, 1.49-1.91 mm. long; ring at base of SDl weak to
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open posterodorsally, strongest ventrally ; usually two SV setae on
each side of segments 8 and 9; Dl, D2, and SDl 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 cylindrical, 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 wrinkled ; distal region slightly produced anteriorly and rounded.
Thorax Prothorax slightly wrinkled to wrinkled ; mesothorax
wrinkled and with few small shallow punctures located mostly
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 extending beyond
spiracles ; punctures on segments 5-7 distinct and encircling segments; L2 setae usually present on segment 8; no setae on segment 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 developed; 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, Carya tomentosa,
lO-VI-69, Coll. H. H. Neunzig and E. J. Venuto. NORTH CAROLINA: Black Mountain, 3 larvae, 5 pupae, Carya cordiformis,
21-V-68, Coll. H. H. Neunzig. Cliffs of Neuse, 16 larvae, 3
pupae, C. pullida, 24-IV-67, Coll. H. H. Neunzig; 6 larvae, 4
pupae, Carya pallida, 2-V-67, Coll. H. H. Neunzig (U.S.N.M.).
Larval Hosts
Carya spp. Has been collected during this study from Carya
glabra (Miller) Sweet, C. pallida Ashe, C. cordiformis (Wagen-
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heim) K. Koch, C. ovata (Miller) K. Koch, C. tomentosa (Poiret)
Nuttall, and C. caroUnae-septentrionalis (Ashe) Engler and
Graebner.
Distribution
Collected during this study in North Carolina, Massachusetts,
and Connecticut. Also recorded from Illinois, Pennsylvania, District 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 (1923), and
Putnam (1942), no additional biological information on this insect
has since been published. Numerous other articles have appeared
under the name A. caryae, but these in actuality apply to A
nuxvorella on pecan, A. elyi Neunzig on hickory, or A. caryivorella
Ragonot on walnut.
A. caryae has only a single generation each year throughout its
range. A few larvae begin emerging from hibernacula as the buds
swell 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 eastern 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 extruded 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. caryae larvae on C. cordiformis 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 larvae. 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-septentrionalis
also exhibit dieback, but in addition the part of the shoot hollowed 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 eastern North Carolina from early to midMay. 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 evidence at present except the pupation site supports the inclusion of
these individuals under A. caryae.
Adults are present from late May through June in eastern
North Carolina and mostly in July in Connecticut and Massachusetts. The site of oviposition and habits of the early-stage larvae
in the summer and early fall are not known. A. caryae 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. caryae. An effort has been made to delete
those records of parasites that have been reported in association
with A. caryae but which actually apply to A. nuxvorella or A.
caryivovella. Some of the following species possibly still apply to
A. nuxvorella and not A. caryae.
BRACONIDAE — Meteorus indagator (Muesebeck 1923;
Thompson 19U; Muesebeck and Walkley 1951b; Finlayson 1967
(impossible to determine to which host species—A. caryae or A.
nuxvorella—this applies ; also, Muesebeck in 1923 and some subsequent authors indicated the association of A. caryae and M. indagator as questionable) ) ; Phanerotoma tibialis (Haldeman) (Grote
1881a; Walley 1951; Muesebeck and Walkley 1951b; Finlayson
1967). ICHNEUMONIDAE—Pmpîa annulipes (Walkley 1967
(host listed as Acrobasis caryae (Horn)). PERILAMPIDAE—
Perilampus hyalinus Say (Peck 1951,1963).
During this study the following parasites were reared from A.
caryae larvae or pupae: ICHNEUMONIDAE—Phytodietus burgessi (Cresson), Phytodietus facialis Roh wer, Toxophoroides seitulus (Cresson).

28

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

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 yellowish 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. Prespiracular plate brownish yellow to brown with dark-brown maculation.
Thoracic legs brownish yellow to dark brown, darker near margins of segments and on distal segment. Mesothoracic SDl ring
brown, usually pale posteriorly. Eighth abdominal segment SDl
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; mandible 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 Dl setae less
than distance between XDl setae; distance between SDl and SD2
greater than distance between SDl and XD2; distance between
XDl and XD2 1.4-2.5 times greater than distance between SDl
and XD2; distance between Dl and D2 1.1-2.2 times greater than
distance between Dl and XDl.
Mesothorax—SDl 1.2-1.7 mm. long; SDl ring open to weak
anteriorly, becoming broad posteriorly.
Metathorax.—Dl, D2, SDl, and SD2 usually on separate pinacula.
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 SDl on segment 1 greater
than distance between Dl and D2 ; distance between Dl and SDl
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—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 SDl on segment 8 ; diameter of spiracle on
segment 7 about one-half as large as diameter of spiracle on segment 8; SDl on segment 8, 1.22-1.65 mm. long; ring at base of
SDl indistinct to weak posterodorsally, strongest ventrally;
usually two SV setae on each side of segments 8 and 9 ; Dl, D2,
and SDl on segment 9 on separate pinacula; L3 present on segment 9.
Description of Pupa
(Figs. 110, 137)
General.—Shape normal (midbody segments more or less cylindrical, 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 anteriorly and rounded.
Thorax Prothorax wrinkled; mesothorax wrinkled and with
few small shallow punctures located mostly posterior of Dl ; dorsum of metathorax with two groups of about 30 punctures each
that reach meson.
Abdomen.—Cephalic two-thirds to three-fourths of dorsum of
segments 1-4 punctate; punctures on segment 4 extending laterally to or beyond spiracles ; punctures on segments 5-7 only moderately distinct, but 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 as wide, caudal margin with row
of irregular punctures ; dorsum of 10th 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.
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Material Examined
FLORIDA: Monticello, 5 larvae, 4 pupae, Gary a illinoensis,
8-7-35, Coll. S. D. Hill (U.S.N.M.). NORTH CAROLINA: Clayton, 2 larvae, 3 pupae, Carya illinoensis, 20-VI-69, Coll. H. H.
Neunzig. Fayetteville, 1 larvae, 2 pupae, Carya illinoensis,
16-VI-66, Coll. H. H. Neunzig; 1 larva, 1 pupa, Carya illinoensis,
21-VI-66, Coll. H. H. Neunzig ; 12 larvae, 6 pupae, Carya illinoensis, 17-VIII-67, Coll. H. H. Neunzig, A. L. Kyles, and B.
Smith. Lumberton, 10 larvae, 5 pupae, C. illinoensis, 23-VI-69,
Coll. H. H. Neunzig and E. J. Venuto. North Rowland, 2 larvae,
1 pupa, Carya illinoensis, 6-VIII-69, Coll. H. H. Neunzig
(U.S.N.M.).
Larval Host
Carya illinoensis (Wangenheim) K. Koch (pecan).
Distribution
Found throughout most of the range of its host. Has been reported from Texas, Mississippi, Florida, Georgia, Louisiana, Alabama, Oklahoma, North Carolina, and as far north as southern
Illinois (Chandler 1939).
Biology
The literature on the biology of A. nuxvorella (mostly as A,
caryae) is extensive. The more important publications are those of
Turner et al. {1918), Gill {1925), Bilsing {1926, 1927), Moznette
etal. {19J^0), Hill {19J,0), Pierce {19U), Bieberdorf {191^8), Phillips et al. {196Jf), and Osburn et al. {1966).
The number of generations each year of A. nuxvorella varies
depending on geographic location. In Texas four complete generations of A. nuxvorella can occur each year. In Florida and south
Georgia there are usually three generations each year and occasionally a partial fourth. In eastern North Carolina, a maximum
of three generations occurs each year.
A. nuxvorella larvae about 2-3 mm. in length overv^inter in
hibernacula on the host trees. These hibernacula are about 1 mm.
in diameter and usually constructed near 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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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, particularly 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 penetrating 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 brown. In North Carolina at the northern range of
A, nuxvorella in the eastern United States, larvae of the overwintering 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 (19íí)y leave their tunnels and
travel to parts of the tree where 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 days 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
and 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 consumes 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 Georgia, and in July in eastern North Carolina. After a brief preoviposition 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 consumed. Frass is extruded from the opening and usually formed
into a short loosely constructed tube. The injured nut is also
weakly attached to adjacent nuts and to the twig with a few
strands of silk (fig. 160).
Second-generation larvae also 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 present 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.
Usually second-generation adults oviposit partially on the large
nuts and partially on leaves and buds. Larvae hatching from these
eggs feed sparingly, growing only to about the second instar. Larvae 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 weather in late summer 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 nuts and complete their development. This results in a partial or complete fourth generation.
Bilsing (1926, 1927) reported moth flights in October and larvae
feeding as late as early November.
Parasites
The following parasites have been reported in the literature as
being associated with A. nuxvorella (as A. caryae, A. caryivorella
(or A. caryaevorella Ragonot), or A. hebescella Hülst) : BETHYLIDAE—Goniozus foveolatus Ashmead (Nickels et al. 1950; Muesebeck and Walkley 1951a) ; Goniozus platynotae Ashmead (Muesebeck and Walkley 1951a) ; Perisierola sp. (Nickels 1931) ; Perisierola cellularis punctaticeps (Keiffer) (Nickels et al.
1950). BRACONIDAE—Agathis acrobasidis (Cushman) (Cush-

TAXONOMY OF ACROBASIS LARVAE AND PUPAE

33

man 1920a; Muesebeck 1927; Nickels 19S1; Thompson 19H;
Nickels et al. 1950; Muesebeck and Walkley 1951b); Apanteles
epinotiae Viereck (Nickels 1931; Nickels et al. 1950; Muesebeck
1958) ; Bracon sp. (Turner et ál. 1918) ; Bracon acrobasidis (Muesebeck) (Muesebeck 1963, 1967) ; Bracon cushmani (Thompson
iP^^; Muesebeck and Walkley 1951b) ; Bracon variabilis (Provancher) (Turner et al. 1918; Gill 1925, 1930; Nickels 1931;
Thompson 19ii; Nickels et al. 1950; Muesebeck 1958) ; Macrocentrus sp. (Nickels 1931); Macrocentrus instabilis Muesebeck
(Nickels et al. 1950; Muesebeck and Walkley 1951b; Finlayson 1967) ; Orgiliis maculiventris (Nickels et al. 1950; Muesebeck and Walkley 1951b; Finlayson 1967) ; Phanerotoma tibialis
(Nickels 1931 ; Nickels et al. 1950; Muesebeck and Walkley
1951b). CHALCIDIDAE—Brachymeria hammari (Crawford)
(Nickels et al. 1950; Peck 1963). EULOPHIDAE—üímmocfcm
sp. (Nickels et al. 1950) ; Euderus acrobasis (Crawford) (Gill
1930; Thompson 19U; Nickels et al. 1950; Peck 1951, 1963);
Euderus subopacus (Gahan) (Nickels et al. 1950; Peck 1963);
Euderus n. sp. (Nickels et al. 1950 (sometimes a hyperparasite));? Eulophine sp. (Nickels et al. 1950). EUPELMIDAE—
Eupelmus cyaniceps amicus (Girault) (Nickels et al. 1950 (as a
hyperparasite) ; Peck 1963). EVRYTOMIBAE—Eurytoma tylodermatis (Ashmead) (Nickels et al. 1950 (as hyperparasite) ;
Peck 1963 (according to Burks 1967, Curculionidae are the only
hosts of E. tylodermatis ; probably Eurytorna pint Bugbee; see
Bugbee 1958)). ICHNEUMONIDAE—(Am&Zi/ieies sp. (Nickels
et al. 1950) (no Nearctic spp. in this genus; applies to one of
several other genera)); Calliephialtes grapholithae (Gill 1925,
1930; Nickels 1931; Thompson 19U; Nickels et al. 1950 (sometimes a hyperparasite); Walkley 1958, 1967; Finlayson 1967);
Cremastus sp. (Gill 1925; Nickels et al. 1950) ; Diadegma sp. (Gill
1925; Nickels et al. 1950) ; Itoplectis conquisitor (Nickels et al.
1950; Finlayson 1967) ; Pristomerus euryptychiae Ashmead
(Nickels et al. 1950; Walkley 1967). PERILAMPIDAE—
Perilampus fulvicornis (Nickels 1931 (as hyperparasite) ; Nickels et al. 1950 (as hyperparasite) ; Peck 1963; Finlayson
1967). TRICHOGRAMMATIDAE—Tnc/^OÊ/ramma
minutum
(Gill 1930; Nickels 1931; Nickels et al. 1950; Peck
1951). CnhO^OPlDKE—Chaetochlorops inquilinus (Coquillett)
(Nickels et al. 1950). TACHINIDAE—Eusisyropa boarmiae
(Coquillett) (Nickels et al. 1950) ; Eusisyropa sp. (Nickels et al.
1950); Nemorilla pyste (Turner et al. 1918; Gill 1925, 1930;
Thompson 19U; Nickels et al. 1950).
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During this study the following parasites were reared from A.
nuxvorella
larvae
or
pupae:
BRACONIDAE—Agathis
acrobasidis, ICHNEUMONIDAE—Calliephialtes grapholithae,
Cremastus sp., Pristomerus sp.

Acrohasis elyi Neunzig
Acrohasis elyi Neunzig, 1970: 1661.

Description of Larva
(Figs. 6, 34, 41, 80)
General.—Length 15.1-16.8 mm. Width 2.3-2.6 mm. Head yellowish 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 with scattered
pale-brown maculation. Thoracic legs pale yellowish white with
margins of segments pale brown. Mesothoracic SDl 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; mandible 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 XDl setae; distance between SDl and SD2
greater than distance between SDl and XD2; distance between
XDl and XD2 1.5-2.4 times greater than distance between SDl
and XD2; distance between Dl and D2 1.1-1.8 times greater than
distance between Dl and XDl.
Mesothorax—SDl 1.3-1.7 mm. long; SDl ring open or weak
anteriorly, becoming broader ventrally and 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
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setae on segment 1 less than, equal to, or slightly greater than
distance between Dl setae ; distance between D2 setae on segment
6 usually less than Dl setae; D2 on segment 1, 3.7-5.3 times as
long as Dl ; D2 on segment 8, 1.7-3.4 times as long as Dl ; distance
between Dl and SDl on segment 1 greater than distance between
Dl and D2 ; distance between Dl and SDl 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
_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 SDl on segment 8; diameter of spiracle on segment 7
about one-third to two-thirds as large as diameter of spiracle on
segment 8; SDl on segment 8, 1.32-1.76 mm. long; ring at base of
SDl open to weak posterodorsally, strongest ventrally; usually
two SV setae on each side of segments 8 and 9 ; Dl, D2, and SDl
on segment 9 on separate pinacula ; L3 present on segment 9.
Description of Pupa
(Figs. Ill, 136)
General.—Shape normal (midbody segments more or less cylindrical, 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 Dl ; dorsum of metathorax with two groups of about 30 punctures each
that usually reach meson.
Abdomen.—Cephalic one-half to three-fourths of dorsum of segments 1-4 with numerous punctures ; punctures on segment 4 extending 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 as wide, caudal
margin with row of punctures; dorsum of 10th segment posterior
of gibba usually smooth and darker than dorsum of other abdominal segments; cremaster weakly developed; cremastral "spines"
consisting of four centrally located, long, hooked ''spines" and two
outer laterally or caudolaterally directed ''spines" ; outer "spines"
about one-third as long as inner "spines" with stout base and
slender distal region, which at times is hooked.
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Material Examined
ALABAMA: Dothan, 6 larvae, 2 pupae, Carya tomentosa,
23-IV-69, Coll. H. H. Neunzig. CONNECTICUT: Plainfield, 2 larvae, Carya tomentosa, lO-VI-69, Coll. H. H. Neunzig and E. J.
Venuto. FLORIDA: Sneads, 8 larvae, 2 pupae, Carya tomentosa,
23-IV-69, Coll. H. H. Neunzig (U.S.N.M.). NORTH CAROLINA: Fayetteville, 14 larvae, 3 pupae, Carya tomentosa,
16-V-66, Coll. H. H. Neunzig; 1 larva, Carya tomentosa, 18-V-67,
Coll. H. H. Neunzig. Maxton, 12 larvae, 6 pupae, Carya tomentosa, 5~V-66, Coll. H. H. Neunzig.
Larval Hosts
Carya spp. Carya tomentosa is the preferred host.
Distribution
Apparently found throughout the eastern United States. Collected during this study in Florida, Alabama, North Carolina, and
Connecticut. Also reported from Nev^ York (as Acrobasis feltella
Dyar) by Felt {1909) and from Tennessee (as Acrobasis caryae)
by Heinrichs (1968).
Biology
Felt (1909) and Heinrichs (1968) 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 occurs as an early-stage larva within a hibernaculum. The hibernacula are usually constructed below the first leaf
scar at the base of the twig 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 attached 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 half-grown the larvae move out on the
leaves and bore into the rachis. This occurs in eastern North
Carolina about mid-April. A tunnel is formed with 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 will 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 adjacent leaflets. In time these leaflets are
drawn 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 May or 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—Apanteles epinotiae (Heinrichs 1968) ; Meteorus sp. (Heinrichs 1968) ; Phanerotoma tibialis (Heinrichs 1968), EULOPHIDAE—Euderus sp.
{Heinrichs 1968),
During this study the following parasites were reared from
A, elyi larvae or pupae; BRACONIDAE—Bracon cushmani,
ICHNEUMONIDAE—Calliephialtes grapholithae^ Phytodietus
facialis, Pristomerus austrinus.

Acrobasis evaescentella Dyar
Acrobasis evanescentella 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 darkbrown 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 dark brown. Mesothoracic SDl
ring dark brown becoming yellowish brown posteriorly. Eighth
abdominal segment SDl 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 directed 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; mandible 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 Dl setae less
than distance between XDl setae ; distance between SDl and SD2
greater than distance between SDl and XD2; distance between
XDl and XD2 1.4-2.1 times greater than distance between SDl
and XD2; distance between Dl and D2 1.1 to 1.4 times greater
than distance between Dl and XDl.
Mesothorax.—SDl 1.1-1.6 mm. long; SDl ring open or weakly
closed anteriorly, becoming broad ventrally and posteriorly.
Metathorax.—Dl, D2, SDl, 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
than distance between Dl setae; distance between D2 setae on
segment 6 less than distance between Dl setae; D2 on segment 1,
4.0-6.0 times as long as Dl ; D2 on segment 8, 2.0-3.6 times as
long as Dl ; distance between Dl and SDl on segment 1 greater
than distance between Dl and D2 ; distance between Dl and SDl
on segment 8 less than distance between Dl 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 segment 8; SDl on segment 8, 1.32-1.55 mm. long; ring at base of
SDl indistinct to weak posterodorsally, strongest ventrally; two
SV setae on each side of segments 8 and 9 ; Dl, D2, and SDl on
segment 9 on separate pinacula ; L3 present on segment 9.
Description of Pupa
(Figs. 102, 103, 112, 138)
General.—Shape normal (midbody segments more or less cylindrical, 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.—Wrinkled ; distal part broadly rounded.
Thorax—Prothorax distinctly wrinkled ; mesothorax distinctly
wrinkled and with few shallow punctures located mostly posterior
of Dl ; dorsum of metathorax with two groups of about 40 punctures 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 elongate, dark, distinctly granulate, about four to six times as long as
wide, caudal margin with row of punctures, frequently some punctures posterior of gibba elongate; dorsum of 10th segment posterior of gibba usually distinctly 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 "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 slender distal region, which at times is hooked.
Material Examined
FLORIDA: Campville, 1 larvae, 2 pupae, Carya illinoensis,
17_IV-68, Coll. H. H. Neunzig (U.S.N.M.) ; 9 larvae, 6 pupae,
Carya illinoensis, 20-IV-69, Coll. H. H. Neunzig. Gainesville, 4
larva, 3 pupae, Carya illinoensis, 21-IV-68, Coll. H. H. Neunzig.
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Larval Host
Carya illinoensis (pecan).
Distribution
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 overwinters 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 : BRACONIBAE—Agathis aerobasidis.
Acrobasis angusella Grote
Acrobasis angusella Grote, 1880: 51.

Description of Larva
(Figs. 10, 43, 82)
General.—Length 14.9-16.5 mm. Width 2.0-2.3 mm. Head reddish brown with brown to dark-brown indistinct maculation. Dorsum of body purplish brown with indistinct greenish or pink un-
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dertones ; venter slightly paler than dorsum. Thoracic shield yellowish brown with brown to dark-brown lateral margins. Prespiracular plate mostly dark brown. Thoracic legs dark brown for the
most part. Mesothoracic SDl ring dark brown. Eighth abdominal
segment SDl ring dark brown. Pinacula brown to dark brown.
Anal shield brown. Muscle attachments approximately same color
as surrounding integument (some specimens with one to two
brown muscle attachments on abdominal segments 3-6). Spiracles
on abdominal segment 8 directed laterally or only slightly dorsocaudad.
Head.—Width 1.29-1.36 mm.; length 0.96-1.02 mm.; rugulose;
epicranial index 1.00-1.45; labrum moderately emarginate; mandible 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; 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 setae ; distance between SDl and SD2
greater than distance between SDl and XD2; distance between
XDl and XD2 about 1.4 times greater than distance between SDl
and XD2; distance between Dl and D2 about 1.2 times greater
than distance between Dl and XDl.
Mesothorax.—SDl 1.5 mm. long; SDl ring open or weak anteriorly, becoming broader posteriorly and ventrally.
Metathorax Dl, 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 segment 1 greater than distance between Dl setae ; distance between
D2 setae on segment 6 less than distance between Dl 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 Dl and SDl on segment 1
greater than distance between Dl and D2; distance between Dl
and SDl 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 SDl on segment 8 ; diameter of
spiracle on segment 7 about one-half as large as diameter of spiracle on segment 8; SDl on segment 8, 1.20-1.39 mm. long; ring at
base of SDl distinct, sometimes v/eakened posteriorly; two SV
setae on each side of segments 8 and 9; Dl, D2, and SDl on
segment 9 on separate pinacula ; L3 present on segment 9.
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Description of Pupa
(Figs. 113, 139)
General.—Shape normal (midbody segments more or less cylindrical, 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 wrinkled without clearly discernible punctures posterior of Dl; dorsum 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 segments 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, Carya ovalis, 12-VI-69,
Coll. H. H. Neunzig and E. J. Venuto. Plainfield, 1 larva, 1 pupa,
Carya glabra, ll-VI-69, Coll. H. H. Neunzig and E. J. Venuto
(U.S.N.M.).
Larval Hosts
Carya spp. During this study has been found feeding on Carya
glabra, 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. angusella from Massachusetts, New York, New 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), Hülst (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. elyi,
A. angusella probably has only one generation each year. During
late May and early June in Connecticut, last-stage larvae occur
within the rachis of leaves of the host plant. The leaflets adjacent
to the opening into the rachis are drawn downward. As with A,
elyi, the site of penetration into the rachis is usually on the underside of the rachis between the second pair of leaflets. Also, the
tunneled part of the rachis swells and a loose frass tube 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 Connecticut 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. angusella has been reported in the literature. Also, no parasites were obtained from larvae or pupae of A.
angusella during this study.

Acrobasis demotella Grote
Acrobasis demotella Grote, 1881a: 14.

Description of Larva
(Figs. 15, 44, 74, 83)
General.—Length 16.5-17.1 mm. Width 1.4-2.5 mm. Head reddish 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 SDl
ring dark brown. Eighth abdominal segment SDl 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 emarginate; 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 Dl setae
slightly less than distance between XDl setae; distance between
SDl and SD2 greater than distance between SDl and XD2 ; distance between XDl and XD2 1.2-2.1 times greater than distance
between SDl and XD2; distance between Dl and D2 1.4-2.6 times
greater than distance between Dl and XDl.
Mesothorax.—SDl 1.3-1.4 mm. long; SDl ring narrow anteriorly, becoming broader ventrally and posteriorly.
Metathorax—Dl, 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 segment 1 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, 5.2-6.2 times as long as Dl;
D2 on segment 8, 3.4-4.2 times as long as Dl ; distance between Dl
and SDl on segment 1 greater than distance between Dl and D2 ;
distance between Dl and SDl 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 segment—48-55, 52-57, 46-55, 47-59, and 32-43, 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 segment 8; SDl on
segment 8, 1.19-1.42 mm. long; ring at base of SDl distinct,
usually narrow posteriorly ; two SV setae on each side of segments
8 and 9; Dl, D2, and SDl on segment 9 on separate pinacula; L3
present on segment 9.
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Description of Pupa
(Figs. 114, 140)
General.—Shape normal (midbody segments more or less cylindrical, 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 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 and distinct, about 3.5-4.5 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'' 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, Juglans nigra, 16-V-68, Coll. H. H. Neunzig (U.S.N.M.) ; 1 larva,
Juglans nigra, 21-V-68, Coll. H. H. Neunzig; 6 larvae, 4 pupae,
Juglans nigra, 14-V-69, Coll. H. H. Neunzig.
Larval Hosts
Juglans nigra L. and Carya cordiformis. Also reported from C.
ilUnoensis by Nickels {19Í9). Prefers /. nigra.
Distribution
Occurs throughout most of the range of its hosts. Apparently is
not found 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 /. nigra is abundant, but it does not occur
on scattered /. nigra in central or eastern North Carolina. Heinrich (1956) gave the following distribution : New Hampshire, New
York, Pennsylvania, North Carolina, Illinois, and Missouri.
Biology
Hülst (1890) gave a brief account of the biology of A. demotella. 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. cordiformis 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. Hülst (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 literature. Also, no parasites were obtained from larvae or pupae of A.
demotella during this study.

Acrobasis stigmella Dyar
Acrobasis stigmella 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-
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dish brown with moderately distinct dark reddish-brown maculation, or completely dark brown. Dorsum of body purplish brown
with indistinct pink at overlap ; venter paler than dorsum. Thoracic shield reddish brown to dark brown, paler larvae usually with
brown to dark-brown patch between SDl and SD2, most of shield
showing little to no contrast with head capsule. Prespiracular
plate usually dark brown. Thoracic legs brown to dark brown.
Mesothoracic SDl ring dark brown. Eighth abdominal segment
SDl 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 directed laterally or only slightly dorsocaudad.
Head.—Width 1.30-1.49 mm.; length 0.92-1.09 mm.; rugulose;
epicranial index 1.05-1.44; labrum moderately emarginate; mandible simple, flattened, usually with four distinct teeth ; spinneret
about 6.0-7.0 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; distance between Dl setae less than distance between
XDl; distance between XDl and XD2 1.3-1.6 times greater than
distance between SDl and XD2; distance between Dl and D2
1.4-1.8 times greater than distance between Dl and XDl.
Mesothorax.—SDl 1.3-1.6 mm. long; SDl 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 segments about one-third to
one-half as large as diameter of segments; distance between D2
setae on segment 1 usually less than distance between Dl setae;
distance between D2 setae on segment 6 less than distance between Dl setae; D2 on segment 1, 3.4-5.8 times as long as Dl ; D2
on segment 8, 2.5-4.5 times as long as Dl ; distance between Dl
and SDl on segment 1 greater than distance between Dl and D2 ;
distance between Dl and SDl 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—40-61,
38-60, 40-59, 44-61, and 33-44, 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 segment 8; SDl on segment 8,
1.19-1.55 mm. long; ring at base of SDl distinct, narrow to open
posteriorly ; usually two SV setae on each side of segments 8 and 9 ;
Dl, D2, and SDl 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 cylindrical, caudal segments not elevated). Length 7.5-8.5 mm. Width
2.4-2.6 mm. Yellowish brown to reddish brown, slightly darker
dorsally.
Head.—Slightly wrinkled; distal region broadly rounded to
slightly produced and rounded.
Thorax.—Prothorax slightly wrinkled ; mesothorax slightly
wrinkled without punctures posterior of Dl ; dorsum of metathorax 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 10th sçgment 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 laterally directed "spines"; outer "spines" usually short with stout
base and strongly tapered distally.
Material Examined
NORTH CAROLINA: Fayetteville, 3 larvae, 2 pupae, Carya
tomentosa, l-V-67, Coll. H. H. Neunzig (U.S.N.M.) ; 2 larvae, 5
pupae, Carya tomentosa, 9-V-69, Coll. H. H. Neunzig. Maxton,
12 larvae, 3 pupae, Carya tomentosa, 14-V-69, Coll. H. H. Neunzig. SOUTH CAROLINA : Coosawhatchie, 1 larva, 1 pupa, Carya
tomentosa, 23-IV-68, Coll. H. H. Neunzig.
Larval Hosts
Carya spp. Found during this study feeding on Carya tomentosa, C. glabra, and C pallida. Appears to prefer C. tomentosa.
Distribution
Apparently occurs throughout most of eastern United States.
Heinrich (1956) listed New Jersey, Connecticut, District of Col-

TAXONOMY OF ACROBASIS LARVAE AND PUPAE

49

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. stigmella has several generations 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 hibernaculum into the bud. An occasional larva will exit through the top or
side of the hibernaculum and enter the bud adjacent to the hibernaculum. 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 opening of the bud by silking the bud scales loosely together. With
injured shoots, the bud scale possessing the hibernaculum frequently 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 opening 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. Laststage 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 apparently interfere with adequate movement of water into the expanded 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 hollowed-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, stigmella 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 depression 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 literature. During this study the following parasites were reared from
A. stigmella larvae or pupae: BRACONIDAE—Agathis acrobasidis, Agathis calcarata, Bracon variabilis, Macrocentrtcs instabilis.
ICHNEUMONIDAE—Scam&î/5 hispae, TACHINIDAE—Lesfciomina teñera Wiedemann.

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

Description of Larva
(Figs. 9, 46, 68, 87)
General—Length 11.3-14.4 mm. Width 1.8-2.1 mm. Head yellowish 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 thoracic 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. Mesothoracic SDl ring dark brown. Eighth abdominal segment SDl ring
brown to dark brown. Pinacula pale brown to brown. Anal shield
brown. Muscle attachments usually about 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.
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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; mandible 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
ñrst (summer) generation) to fused with peritreme, usually irregular and slightly enlarged (most of ñrst (summer) generation) ;
distance between Dl setae less than distance between XDl setae ;
distance between SDl and SD2 distinctly greater than distance
between SDl and XD2; distance between XDl and XD2 1.1-1.7
times greater than distance between SDl and XD2 ; distance between Dl and D2 1.4-1.9 times greater than distance between Dl
and XDl.
Mesothorax.—SDl 0.9-1.3 mm. long; SDl ring open to weakly
closed anteriorly, becoming broad posteriorly.
Metathorax Dl, D2, SDl, 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 Dl setae; distance between D2 setae on segment 6 less than distance between
Dl 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
SDl on segment 1 distinctly greater than distance between Dl and
D2; distance between Dl and SDl on segment 8 less than to
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—44-73, 47-71, 45-71, 44-67, and 38-57, 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 segment
8; SDl on segment 8, 1.12-1.25 mm. long; ring at base of SDl
usually distinct, narrow posteriorly ; usually two SV setae on each
side of segments 8 and 9; Dl, D2, and SDl 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 cylindrical, caudal segments not elevated). Length 6.3-8.8 mm. Width
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2.0-2.9 mm. Yellowish brown to reddish brown, slightly darker
dorsally.
Head.—Slightly wrinkled ; distal region rounded.
Thorax.—Prothorax slightly wrinkled ; mesothorax slightly
wrinkled without punctures posterior of Dl; dorsum of metathorax with two groups of about 24 punctures each that usually
reach meson.
Abdomen.—Cephalic one-half to three-fourths of dorsum of segments 1-4 punctate; punctures on segment 4 not reaching spiracles; 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" consisting 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, Carya tomentosa,
2-Vn-69, Coll. H. H. Neunzig. Fayetteville, 8 larvae, 2 pupae,
Carya tomentosa, lO-IV-69, Coll. H. H. Neunzig; 9 larvae, 1 pupa,
Carya tomentosa, 30-VI-69, Coll. H. H. Neunzig. Raleigh, 7 larvae, 3 pupae, Carya illinoensis, 29-VI-67, Coll. H. H.
Neunzig. Rowland, 1 larva, 1 pupa, Carya tomentosa, 23-VI-69,
Coll. H. H. Neunzig (U.S.N.M.).
Larval Hosts
Carya spp. Reared from Carya 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 frequently on the terminal 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 mass of f rass 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 v^eek 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-stage first generation larvae occur between leaves in eastern North Carolina in June. These larvae, usually in groups of five
to 10, develop from eggs laid near the edge of a leaflet that overlaps another leaflet. The larvae remain near each other while
small, but each forms its own silk-lined tube. These tubes are
enlarged as the larva feeds and grows and are constructed away
from the point of eclosión 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 latestage leave the original feeding site and seek other leaflets with
their surfaces touching, within which to complete their development. Feeding and tube construction in later stages are the same
as for early-stage larvae (fig. 164). The 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 Carolina. 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 tube construction is identical to that of the
early-stage first-generation larvae in June. During mid-August to
late August in eastern North Carolina the larvae, which are 5-6
mm. long, move to the terminal buds and form hibernacula.
Parasites
No parasitism of A. exsulella has been reported in the literature. During this study the following parasites were reared from
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A. exsulella larvae or pupae: BRACONIDAE—Agathis
acrobasidis, ICHNEUMONIDAE—Calliephialtes grapholithae.
PERILAMPIDAE—Penlam/pus fulvicornis,

Acrobasis feltella Dyar
Acrohasis feltella Dyar, 1910: 214.

Description of Larva
(Figs. 16, 47, 88)
General.—Length 12.6-15.0 mm. Width 2.0-2.2 mm. Head very
dark reddish brov^n, at times near black. Dorsum of body blackish
with pale-green undertones on thorax to greenish v^ith 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 SDl 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 dorsocaudad.
Head.—Width 1.25-1.35 mm.; length 0.92-1.02 mm.; rugulose;
epicranial index 0.95-1.38; labrum moderately emarginate; mandible 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 XDl setae ;
distance between SDl and SD2 distinctly greater than distance
between SDl and XD2; distance between XDl and XD2 1.8-2.7
times greater than distance between SDl and XD2 ; distance between Dl and D2 1.2-2.3 times greater than distance between Dl
and XDl.
Mesothorax—SDl 1.0-1.3 mm. long; SDl ring weakly closed
anteriorly, becoming broad posteriorly.
Metathorax.—Dl, D2, SDl, 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 segment 1 less than, equal to, or greater than distance between Dl
setae; distance between D2 setae on segment 6 less than distance
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between Dl 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 Dl ; distance between Dl
and SDl on segment 1 distinctly greater than distance between Dl
and D2 ; distance between Dl and SDl on segment 8 usually 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—40-50, 42-55, 42-57, 44-54, and 35-45, 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 segment 8; SDl on
segment 8, 0.99-1.16 mm. long; ring at base of SDl distinct, sometimes slightly weaker posteriorly; two SV setae on each side of
segment 8; one SV seta on each side of segment 9; Dl, D2, and
SDl on segment 9 on separate pinacula; L3 usually present on
segment 9.
Description of Pupa
(Figs. 118, 144)
General.—Shape normal (midbody segments more or less cylindrical, 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.—With many very pronounced rugosities; distal region
somewhat truncate.
Thorax—Prothorax wrinkled; mesothorax wrinkled without
group of clearly discernible punctures posterior of Dl ; dorsum of
metathorax with two groups of about 14 punctures each that
usually do not reach meson.
Abdomen—Cephalic one-half to two-thirds of dorsum of segments 1-4 sparsely punctate; punctures mostly confined to middorsal area and not reaching spiracles ; punctures on segments 5-7
encircling segments; L2 setae usually present on segment 8; no
setae on segment 9; gibba weakly developed, caudal margin not
clearly delineated; dorsum of 10th segment posterior of gibba
smooth to slightly wrinkled and slightly darker than dorsum of
other abdominal segments ; cremaster weakly developed ; cremastral **spines" consisting of four centrally located, long, slender,
hooked ''spines'' and two outer, laterally directed, hooked "spines."
Material Examined
CONNECTICUT: Colchester, 5 larva, 4 pupae, Carya,
12-VI-69, Coll. H. H. Neunzig and E. J. Venuto. North West-
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Chester, 1 larva, 1 pupa, Carya ovata, 12-VI-69, Coll. H. H. Neunzig and E. J. Venuto. Salem, 2 larvae, 1 pupa, Carya ovata,
13^VI-69, Coll. H. H. Neunzig and E. J. Venuto. Windham, 1
larva, 1 pupa, Carya ovata, 13-VI-69, Coll. H. H. Neunzig and E.
J. Venuto (U.S.N.M.).
Larval Hosts
Carya spp. Has been collected during this study from Carya
ovata, C tomentosa, and C ovalis. Appears to prefer C ovata.
Distribution
Collected during this study only in Connecticut. Nev^ York, Illinois, and Ontario are also listed by Heinrich (1956),
Biology
The biological notes of Felt {1909) do not apply to A, feltella,
but in all probability they describe the habits of A. elyL Ely
(1913) gave some brief but accurate information on the biology of
A, feltella.
In Connecticut A. feltella has one generation a year. The overv^intering stage and place of overwintering are unknov^n. Probably 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 leaflets of the three most terminal leaflets
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 leaflet. 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 instar 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 surround 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 f rass. Pupation
occurs in June and adults emerge in late June and July in Connecticut.
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 follov^ing parasites v^ere reared from A.
feltella larvae and pupae: BRACONIDAE—Macrocentrus instabilis, ICHNEUMONIDAE—Campoletis sp., Diadegma comptonieU
lae (Viereck).

Acrobasis juglandis (LeBaron)
Phycita juglandis 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 reddish brov^n to dark reddish brown, sometimes v^ith indistinct maculation. 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 prespiracular plate; thoracic shield and prespiracular plate about same
color as head capsule or only slightly paler). Thoracic legs brown
to dark brown. Mesothoracic SDl ring brown. Eighth abdominal
segment SDl ring brown. Pinacula pale brown, lighter than surrounding 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; mandible 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 posterior 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 XDl setae ; distance between SDl and
SD2 greater than distance between SDl and XD2; distance between XDl and XD2 1.1-1.7 times greater than distance between
SDl and XD2; distance between Dl and D2 1.0-1.6 times greater
than distance between Dl and XDl.
Mesothorax—SDl 1.0-1.7 mm. long; SDl ring narrowly closed
to open anteriorly, becoming broad posteriorly.
Metathorax.—Dl, D2, SDl, and SD2 usually on separate pinacula.
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 distance between Dl setae ; distance between D2 setae on segment 6
less than distance between Dl setae; D2 on segment 1, 4.4-5.4
times as long as Dl ; D2 on segment 8, 4.2-7.3 times as long as Dl ;
distance between Dl and SDl on segment 1 distinctly greater than
distance between Dl and D2; distance between Dl and SDl on
segment 8 usually 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—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 SDl on segment 8 ;
diameter of spiracle on segment 7 about one-third to one-half as
large as diameter of spiracle on segment 8; SDl on segment 8,
0.66-1.45 mm. long; ring at base of SDl 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) ; Dl 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 Dl and D2 on separate pinacula) ;
Dl and SDl on segment 9 on separate pinacula; L3 present on
segment 9.
Description of Pupa
(Figs. 117, 143)
General.—Shape normal (midbody segments more or less cylindrical, 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 posterior of Dl ; 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 punctate; punctures usually confined to middorsal
area and not reaching spiracles ; punctures on segments 5-7 encircling segments ; L2 setae usually present on segment 8 ; no setae on
segment 9; gibba but slightly darker than surrounding integument, caudal margin not clearly delineated ; dorsum of 10th segment posterior of gibba smooth to granulate and slightly darker
than dorsum of other abdominal segments ; cremaster weakly developed ; 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, Carya illinoensis,
23-IV-69, Coll. H. H. Neunzig. FLORIDA: Live Oak, 1 larva, 2
pupae,
Carya
illinoensis,
19-IV-68,
Coll.
H.
H.
Neunzig. Monticello, 6 larvae, 6 pupae, Carya illinoensis,
21-IV-68, Coll. H. H. Neunzig. GEORGIA : Brunswick, 1 larva,
3 pupae,
Carya illinoensis, 22-IV-68,
Coll.
H. H.
Neunzig. LOUISIANA : DeRidder, 3 larvae, 7 May 1936, Coll. W.
C. Pierce (U.S.N.M.). MISSISSIPPI: Wiggins, 4 larvae, Carya
illinoensis, V-9-30, Coll. J. P. Kislanko (U.S.N.M.). NEW
YORK: Albany, 2 larvae, Juglans nigra, 23-VI-68, Coll. H. H.
Neunzig and A. L. Kyles. Monroe, 2 larvae, 2 pupae, Juglans
nigra, 23-VI-67, Coll. H. H. Neunzig and A. L. Kyles. NORTH
CAROLINA: Fayetteville, 12 larvae, 10 pupae, Carya illinoensis,
3-V~69, Coll. H. H. Neunzig. New Bern, 3 larvae, 4 pupae,
2-V-67, Coll. H. H. Neunzig ; 3 larvae, 3 pupae, Carya illinoensis,
ll-V-67, Coll. H. H. Neunzig; 15 larvae, 10 pupae, Carya illinoensis, 19-V-67, Coll. H. H. Neunzig. Tuscarora, 2 larvae, 3 pupae,
Carya
illinoensis,
2-V-67,
Coll.
H.
H.
Neunzig
(U.S.N.M.). SOUTH CAROLINA: Florence, 1 larva, 1 pupa,
Carya illinoensis, 23-IV-68, Coll. H. H. Neunzig (U.S.N.M.).
VERMONT: Montpelier, 2 larvae, 1 pupa, Juglans nigra, 24VI-67, Coll. H. H. Neunzig and A. L. Kyles.
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Larval Hosts
Collected during this study from Gary a illinoensis (pecan) and
Juglans nigra (black walnut). Heinrich (1956) also listed Carya
sp. or spp. (hickory) and Juglans cinérea L. (butternut).
Distribution
According to Heinrich {1956), A, juglandis 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.
juglandis (the pecan leaf casebearer). Most, however, merely repeat the findings of Gill {1917b) who did the most comprehensive
study on this species. The insect has been studied almost exclusively on pecan in the southern United States. Very little (LeBaron 1872) has been published on the biology of A. juglandis on
other hosts such as walnut in the northern United States and
southern Canada.
A. juglandis 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 adjacent 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 {1917b) reported that sometimes trees are defoliated 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

TAXONOMY OF ACROBASIS LARVAE AND PUPAE

gl

used by the larva to conceal itself. Frequently as the catkins develop 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 enclosure to an elongate, rigid structure.
The completed tube of A. juglandis on pecan (fig. 180) is cylindrical, 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
attached along its length to its surrounding leaflets by inconspicuous silk.
The tubes of A, juglandis 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 May or 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 invariably 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.
Leihy (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 lov^er 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 constructs a hibernaculum. 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—ßracon
variabilis (Gill 1917a, 1917b; Turner et al. 1918; Thompson
19U)] Macrocentrus delicatus Cresson (Gill 1917b; Leiby 1925;
Thompson 19U) ; Macrocentrus instabilis (Muesebeck and Walkley 1951b; Raizenne 1952; Finlayson 1967); Macrocentrus sp.
(Gill 1917a; Worsham 1917; Turner et si. 1918); Meteorus indagator (Muesebeck 1923; Thompson 19U; Muesebeck and Walkley
1951b; Finlayson 1967) ; Meteorus sp. (Gill 1917a, 1917b); Origilus maculiventris (Finlayson 1967); Orgilus sp. (Gill 1917a,
1917b), CHALCIDIDAE—Brachymeria hammari (Peck 1963) ;
Spilochalcis igneoides (Gossard 1905; Gill 1917a; Peck
1963), EULOPHIDAE—Euderus acrobasis (Crawford 1915;
Gill 1917a, 1917b; Thompson iP^^; Peck 1951, 1963) ; Syntomosphyrum esurus (Riley)
(Peck 1963). EUPELMIDAE—
Eupelmus sp. (Gill 1917a, 1918b; Leiby, JiP^5). EURYTOMIDAE—
Eurytoma sp. (Leiby 1925), ICJilSSEVMONlBAE—Calliephialtes
grapholithae (Gill 1917a, 1917b; Leiby 1925; Thompson 19U;
Townes and Townes 1951, 1960; Finlayson 1967) ; Campoletis
pyralidis Walley (Walley 1970); Campoletis n. sp. (Finlayson
1967) ; Compoplex validus (Cresson) (Finlayson 1967) ; Ephialtes
picticornis (Cresson) (Leiby 1925; Thompson 19U; Townes and
Townes 1951); Itoplectis conquisitor (Gossard 1905; Gill 1917a,
1917b; Leiby 1925; Thompson 19U; Townes and Townes 1951,
1960; Finlayson 1967) ; Pimpla aequalis Provancher (Cushman
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1920b; Thompson IQ^-i) ; Pristomertts euryptychiae (Townes and
Townes 1951) ; Pristomerus sp. (Gill 1917a, 1917b; Leiby 1925);
Scambus hispae (Putnam 194-2; Townes and Townes 1951; Finlayson 1967) ; Scambus sp. (Leiby 1925) ; Seticornuta apicalis
(Worsham 1917; Gill 1917a, 1917b; Turner et al. 1918; Thompson
19U; Townes and Townes 1951, 1959; Finlayson 1967) ; Toxophoroides scitulus (Cresson) (Townes and Townes 1951);
Trathala? plesia (Cushman) (Finlayson 1967). PTEROMALIDAE—Habrocytus phycidis Ashmead (Finlayson 1967), TRICHOGRAMMATIDAE—Trichogramma minutum (Gill 1917a, 1917b;
Leiby 1925; Thompson 19U; Peck 1951, 1963), TACHINIDAE—
Eiisisyropa boarmiae (Leiby 1925) ; Leskiomina teñera (Gill
1917a, 1917b; Thompson 1944) ; Nemorilla pyste (Turner et al.
1918; Leiby 1925; Thompson 1944); Nemorilla sp. (Gill 1917a) ;
Nemorilla near pyste (Gill 1917b),
During this study the following parasites were reared from A,
juglandis larvae or pupae: BRACONIDAE—Macrocentrus instabilis, Orgilus maculiventris, EULOPHIDAE—Elacherius proteoteratis (Howard). ICHNEUMONIDAE—Itoplectis conquisitor, Pristomerus austrinus, Seticornuta apicalis, Trathala sp.

Acrobasis caryalbella Ely
Acrobasis caryalbella 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 purplish brown to purplish black with pale-yellow undertones ; venter
paler than dorsum. Thoracic shield and prespiracular plate dark
brown to black. Thoracic legs dark brown. Mesothoracic SDl ring
dark brown to black. Eighth abdominal segment SDl ring brown
to dark brown. Pinacula brown to dark 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 dorsocaudad.
Head.—Width 1.37-1.45 mm.; length 1.02-1.16 mm.; rugulose;
epicranial index 1.18-1.47; labrum moderately emarginate; mandible simple; spinneret about 4.0-4.7 times as long as median
breadth.
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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 distinctly less than distance between
XDl setae; distance between SDl and SD2 usually distinctly
greater than distance between SDl and XD2; distance between
XDl and XD2 distinctly greater than distance between SDl and
XD2 ; distance between Dl and D2 greater than distance between
Dl and XDl.
Mesothorax—SDl 1.1-1.6 mm. long; SDl ring narrowly closed
to open anteriorly, becoming very broad posteriorly and very
broadly expanded dor sally, forming large plate (with some specimens enlarged SDl ring broadly fused with pinaculum of Dl and
D2).
Metathorax.—Dl and D2 on same pinaculum ; SDl and SD2 on
separate pinacula (occasionally weakly fused).
Abdomen.—D2 setae of anterior segments about one-third as
large as diameter of segments ; distance between D2 setae on segment 1 less than, subequal to, or greater than distance between Dl
setae ; distance between D2 setae on segment 6 distinctly less than
distance between Dl setae; D2 on segment 1, 4.0-6.0 times as long
as Dl ; D2 on segment 8, 4.0-7.0 times as long as Dl ; distance
between Dl and SDl on segment 1 distinctly greater than distance
between Dl and D2 ; distance between Dl and SDl on segment 8
less than to 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—48-62, 49-59, 49-58, 47-59, and 39-53,
respectively ; diameter of spiracle on segment 6 about one-half to
three-fourths 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 segment 8; SDl on segment 8, 1.06-1.42 mm. long;
ring at base of SDl distinct, at times weak posteriorly; two SV
setae on each side of segment 8 ; usually one SV seta on each side
of segment 9 ; Dl, D2, and SDl on segment 9 on separate pinacula ; L3 present on segment 9.
Description of Pupa
(Figs. 120, 147)
General.—Shape normal (midbody segments more or less cylindrical, caudal segments not elevated). Length 7.8-8.8 mm. Width
2.5-2.8 mm. Yellowish brown to reddish brown, darker dorsally.
Head.—Rugose; distal region broadly rounded.
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Thorax—Prothorax wrinkled; mesothorax wrinkled without
group of clearly discernible punctures posterior of Dl ; dorsum of
metathorax with two groups of about 18 punctures each that
usually do not reach meson.
Abdomen—Cephalic one-half to two-thirds of dorsum of segments 1-4 punctate; punctures usually not reaching spiracles,
punctures on segments 5-7 encircling segments ; L2 setae usually
present on segment 8 ; no setae on segment 9 ; gibba weakly developed, caudal margin not clearly delineated ; dorsum of 10th segment posterior of gibba smooth to slightly wrinkled and darker
than dorsum of surrounding segments; cremaster weakly developed; cremastral "spines" consisting of four centrally located,
long, slender, hooked "spines'' and two outer, laterally directed,
hooked "spines."
Material Examined
CONNECTICUT: Colchester, 1 larva, Carya sp., 24-VI-69,
Coll. H. H. Neunzig and E. J. Venuto. Marlboro, 1 larva, 2 pupae,
Carya sp., 13-VI-69, Coll. H. H. Neunzig and E. J. Venuto
(U.S.N.M.). Plainfield, 7 larvae, 6 pupae, Carya sp., 24-VI-68,
Coll. H. H. Neunzig and A. L. Kyles; 2 larvae, Carya sp.,
lO-VI-69, Coll. H. H. Neunzig and E. J. Venuto (U.S.N.M.).
MASSACHUSETTS: West Willington, 11 larvae, 6 pupae, Carya
sp., 27-VI-67, Coll. H. H. Neunzig and A. L. Kyles.
Larval Hosts
Carya spp. Has been collected during the present study from
Carya ovata, C tomentosa, and C. glabra.
Distribution
Collected during this study in Connecticut and Massachusetts.
A. caryalbella is apparently restricted to New England and southeastern Canada (Finlayson 1967), A careful search in the
southeastern United States has failed to establish the presence of
this species.
Biology
A. caryalbella has one generation each year. The overwintering
stage and place of overwintering are not known. This species
probably overwinters as an early stage larva in a hibernaculum on
the host plant.
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In the spring the partially grown larva crawls out onto the
rapidly expanding new growth and positions itself on the underside 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. The undersurface of most or all the petiolules in the selected area is shallowly notched and 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 while 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 near the tube.
Last-stage larvae of A. cary alb ella 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
toward its base. It is grayish or yellowish gray and its base and
distal part are black. The medial part is silked and relatively
smooth, whereas the base and distal parts are mostly unsilked 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 f rass 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 together.
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 A. caryalbella: ICHNEUMONIDAE—/foplectis conquisitor (Cushman 1920b; Thompson 19J^^; Townes and
Townes 1951; Finlayson 1967).
During this study the following parasites were reared from A.
caryalbella
larvae
or
pupae:
BRACONIDAE—Agathis
calcarata. ICHNEUMONIDAE—Itoplectis conquisitor, Olesicampe sp., Pristomerus laticeps Cushman, Trathala sp.
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Acrohasis kearfottella Dyar
Acrobasis 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 maculation. Dorsum of thorax blackish green with purple overtones;
dorsum of abdomen greenish to bluish green with purple overtones; overlap of segments purplish; venter slightly paler than
dorsum. Thoracic shield and prespiracular plate dark brown to
black. Thoracic legs dark brown. Mesothoracic SDl ring dark
brown. Eighth abdominal segment SDl 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 dorsocaudad.
Head.—Width 1.32-1.45 mm.; length 1.02-1.19 mm.; rugulose;
epicranial index 1.05-1.26; labrum moderately emarginate; mandible 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 posterior margin; prespiracular plate and spiracular peritreme
usually separate, sometimes weakly joined; distance between Dl
setae less than distance between XDl setae; distance between SDl
and SD2 distinctly greater than distance between SDl and XD2 ;
distance between XDl and XD2 1.2-1.7 times greater than distance between SDl and XD2; distance between Dl and D2 1.3-1.6
times greater than distance between Dl and XDl.
Mesothorax—SDl 1.3-1.5 mm. long; SDl ring open to weakly
closed anteriorly, becoming broad posteriorly.
Metathorax—Dl and D2 on separate pinacula; SDl 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 segment 1 usually less than distance between Dl setae, very occasionally 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 Dl ; distance between Dl and SDl on segment 1 distinctly
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greater than distance between Dl and D2 ; distance between Dl
and SDl 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—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 SDl
on segment 8 ; diameter of spiracle on segment 7 about one-half as
large as diameter of spiracle on segment 8; SDl on segment 8,
1.32-1.58 mm. long; ring at base of SDl distinct, usually open or
weak posteriorly ; two SV setae on each side of segments 8 and 9 ;
Dl, D2, and SDl 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 cylindrical, caudal 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 Dl ; 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 segments 1-4 punctate ; 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 ; cremaster weakly developed ; cremastral "spines'' consisting of four
centrally located, long, slender, hooked "spines" and two laterally
directed hooked "spines."
Material Examined
CONNECTICUT : Salem, 3 larvae, Carya ovata, 13-VI-69, Coll.
H. H. Neunzig and E. J. Venuto. NORTH CAROLINA : Raleigh, 3
larvae, 1 pupa, Carya tomentosa, 15-V-67, Coll. H. H. Neunzig
(U.S.N.M.). Umstead St. Pk., 2 larvae, 2 pupae, Carya tomentosa, 4-V-67, Coll. H. H. Neunzig ; 2 larvae, 1 pupa, Carya tomentosa, 8-V-67, Coll. H. H. Neunzig.
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Larval Hosts
Carya spp. Has been collected during this study from Carya
tomentosa, C. glabra, C, ovata, and C. cordiformis.
Distribution
Collected during this study in North Carolina, Connecticut, and
Massachusetts.
Heinrich {1956) also recorded A. kearfottella
from Ohio, New York, Pennsylvania, and Illinois. Kimball (1956)
listed it from Florida and Finlayson (1967) from Ontario.
Biology
Throughout its range A. kearfottella has a single generation
each year. The insect overv^inters as a small larva in a hibernaculum on the twigs.
The larvae become active in eastern North Carolina in early
April and leave their winter quarters to move to the newly expanding leaflets. Its development on the plant is very similar to that
described for A. caryalhella. Last-stage larvae of A. kearfottella
occur in eastern North Carolina in May and early June. In Connecticut and Massachusetts, last-stage larvae are found during
June.
The completed tube of A. kearfottella (fig. 174) in its general
configuration resembles the tube of A. caryalhella. However, it is
always whitish gray with its base and distal part black and is
usually slightly larger than the tube of A. caryalhella; it is 4.5 to 5
mm. at its opening and 20.5 to 29.0 mm. long. Also, unlike the tube
of A. caryalhella, 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. caryalhella, 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 Massachusetts, pupation occurs from June to early July.
Adults of A. kearfottella 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 leaflets near the midvein. Leaflets of small trees, about one-half to 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 eclosión 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, frass pellets are added to the tube and it
assumes a sinuous configuration. Mesophyll tissue is also consumed 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 characteristically 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. kearfottella: BRACONIDAE —
Meteorus indagator (Muesebeck and Walkley 1951b; Finlayson
1967). ICHNEUMONIDAE—Eclytus pleuralis (Provancher)
(Townes and Townes 1951); Itoplectis conquisitor (Cushman
1920b; Thompson 19U; Townes and Townes 1951, 1960; Finlayson 1967) ; Scambus hispae (Putnam 194.2; Finlayson 1967),
During this study no parasites were obtained from larvae or
pupae of A. kearfottella.

Acrobasis caryivorella Ragonot
Acrohasis caryivorella Ragonot, 1887: 4.

Description of Larva
(Figs. 11, 31, 51, 71, 92)
General.—Length 13.1-19.0 mm. Width 2.5-3.1 mm. Head reddish brown to very dark reddish brown with indistinct darkbrown to black maculation. Dorsum of body purplish green, thorax
darker 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 SDl ring very dark
brown. Eighth abdominal segment SDl ring brown to dark brown.
Pinacula hyaline to pale brown. Anal shield brown with darkbrown maculation. Muscle attachments approximately same color
as surrounding integument. Spiracles on abdominal segment 8 directed laterally 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 emarginate; 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 surface of shield irregular to shghtly
convex from anterior to posterior margin ; prespiracular plate and
spiracular peritreme separate; distance between Dl setae distinctly less than distance between XDl setae; distance between
SDl and SD2 distinctly greater than distance between SDl and
XD2; distance between XDl and XD2 1.5-1.8 times greater than
distance between SDl and XD2; distance between Dl and D2
1.1-1.6 times greater than distance between Dl and XDl.
Mesothorax.—SDl 1.5-1.7 mm. long; SDl ring open to narrow
anteriorly, becoming broad posteriorly.
Metathorax.—Dl and D2 on same pinaculum; SDl 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 Dl setae ;
D2 on segment 1, 1.9-3.7 times as long as Dl ; D2 on segment 8,
2.7-4.2 times as long as Dl ; distance between Dl and SDl on
segment 1 distinctly greater than distance between Dl and D2;
distance between Dl and SDl 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—46-61, 48-59, 46-61, 47-61, and 34-46, 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 spiracle on segment 8; SDl on segment 8,
1.49-1.82 mm. long; ring at base of SDl distinct, at times weak
posterodorsally ; usually two SV setae on each side of segments 8
and 9 ; Dl and D2 on segment 9 on separate pinacula ; Dl and SDl
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 cylindrical, caudal segments not elevated). Length 8.6-10.3 mm. Width
2.6-2.9 mm. Dorsum usually reddish brown, venter mostly yellowish 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 Dl ; dorsum of metathorax with two groups of about 40 punctures 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 distinct and encircling segments ; L2 setae usually present on segment
8 ; with a very few individuals, one or both Dl setae are present
on segment 9 and modified into elongate hooks similar to cremastral *'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 glabra,
12_VI-69, Coll. H. H. Neunzig and E. J. Venuto. Killingworth, 4
larvae, 10 pupae, Carya sp., 22-VI-67, Coll. H. H. Neunzig and A.
L. Kyles (U.S.N.M.). New London, 10 larvae, 2 pupae, C. glabra,
13-VI-69, Coll. H. H. Neunzig and E. J. Venuto. Pine Orchard, 1
larva, 3 pupae, Carya sp., 21-VI-68, Coll. H. H. Neunzig and A. L.
Kyles. NEW YORK : Monroe, 2 larvae, 3 pupae, Carya, 23-VI-67,
Coll. H. H. Neunzig and A. L. Kyles.
Larval Hosts
Carya and Juglans spp. Most abundant on Carya tomentosa,
C. glabra, and C. ilUnoensis. Kirk (1912) and Britton (1913)
recorded what in all likelihood is A. caryivorella from Juglans
regia L., J. cinérea, and /. nigra. Also, Nickels {1951) included
Juglans as a host of A. caryivorella.
Distribution
According to Heinrich {1956), A. caryivorella is found in Massachusetts, Maryland, North Carolina, South Carolina, Georgia,
Florida, Mississippi, Missouri, Texas, and New Mexico. Also re-
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ported from Connecticut (as Acrobasis caryae) by Kirk (1912)
and Britton (1913) and from Ontario by Finlayson (1967).
Biology
Nickels (1951) and Phillips et al. (1961^) stated that A. caryivorelia 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.
caryae). Leiby (1925), Nickels (1951), and Phillips et al. (196^)
found that the larvae overwinter in hibernacula on the host plant.
These hibernacula are relatively large, being up to 3 mm. in diameter, and are located on the buds (Leiby 1925) or on the trunks of
trees several centimeters above or belov^ the soil surface (Nickels
1951).
With the advent of favorable grov^ing 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 base of the shoots, the petioles are shallov^ly 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 somev^hat gregarious and several larvae can
usually be found v^ithin the loose enclosure. Frass collects in the
drav^n-together and folded leaves v^here feeding occurs. Some leaflets are severed from the host and frequently these are not completely 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 Connecticut, larvae of A. caryivorella reach the last stage during June and
pupate in late June and July. Prior to pupation the larvae construct 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 constructed 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 summer 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 hibernacula.
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—Gorzio^^^s
foveolatus
(Muesebeck
and
Walkley
1951a;
Nickels
1951). BRACONIDAE—Agathis calcarata (Muesebeck 1927;
Walley 1935; Thompson 19U; Muesebeck and Walkley 1951b;
Schaffner 1959; Balduf 1966; Finlayson 1967) ; Apanteles acrobasidis Muesebeck (Muesebeck 1921 (host listed as ? A. caryae;
probably A. caryivorella) ; Thompson 19ii (host listed as A.
caryae; probably A. caryivorella) ; Muesebeck and Walkley 1951b
(host listed as ? A. caryae; probably A. caryivorella)) ; Apanteles
carpatus Say (Nickels 1951) ; Apanteles epinotiae (Muesebeck and
Walkley 1951b; Nickels 1951); Bracon acrobasidis (Muesebeck
1963, 1967) ; Bracon variabilis (Schaffner 1959); Macrocentrus
instabilis (Nickels et al. 1950; Muesebeck and Walkley 1951b;
Finlayson 1967); Meteorits indagator (Muesebeck 1923; Thompson 19U; Muesebeck and Walkley 1951b; Finlayson 1967) ; Orgilus sp. (Schaffner 1959) ; Phanerotoma tibialis (Nickels et al.

TAXONOMY OF ACROBASIS LARVAE AND PUPAE

75

1950; Nickels 1951 (as hyperparasite) ; Walley 1951; Muesebeck
and Walkley 1951h; Finlayson 1967), CHALCIDIDAE—
Spilochalcis flavopicta (Nickels 1951; Peck 1963); Spilochalcis
igneoides (Nickels 1951; Peck 1963), EULOPHIDAE—
Horismenus floridamus Ashmead (Nickels 1951; Peck 1963) ; Sympiesis sp. (Nickels 1951). EUPELMIDAE—Eupelmus cyaniceps
amicus (Peck 1963); Eupelmus cyaniceps cyaniceps (Nickels
1951 (as hyperparasite)). ICRlSfEVMONIBAE—Calliephialtes
grapholithae (Nickels 1951; Finlayson 1967) ; Diadegma compton^
iellae (Townes and Townes 1951; Finlayson 1967) ; Glypta simplicipes Cresson (Schaffner 1959); Itoplectis conquisitor (Cushman
1920b; Thompson 19U; Townes and Townes 1951, 1960; Nickels
1951; Finlayson 1967) ; Mesosternus thoracicus Cresson (Townes
and Townes 1951; Nickels 1951; Finlayson 1967); Pristomerus
austrinus (Townes and Townes 1951) ; Pristomerus euryptychiae
(Townes and Townes 1951) ; Pristomerus pacificus appalachianus
Viereck (Nickels 1951); Seticornuta apicalis (Townes and Townes
1951, 1959; Finlayson 1967). TACHINIDAE—( ?) Didyma exigua van der Wulp (Leiby 1925) ; Nemorilla pyste (Leiby 1925;
Nickels 1951; Schaffner 1959).
During this study the following parasites were reared from A.
caryivorella larvae or pupae : BRACONIDAE—A^^aíAís calcarata.
ICHNEUMONIDAE — Calliephialtes grapholithae.
TACHINIDAE—Eusisyropa blanda (Osten Sacken).

Acrobasis sylviella Ely
Acrobasis sylviella Ely, 1908: 161.

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 pale
yellowish green ; venter very pale green. Thoracic shield and prespiracular plate hyaline to very pale yellow, appearing pale green
in living larvae. Thoracic legs hyaline for most part. Mesothoracic
SDl ring hyaline appearing pale shining green in living larvae.
Eighth abdominal segment SDl ring hyaline. Pinacula hyaline.
Anal shield hyaline appearing pale green in hving 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 emarginate; 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 anterior to posterior margin ; prespiracular plate and spiracular peritreme separate; distance between Dl setae usually distinctly less
than distance between XDl setae ; distance between SDl and SD2
distinctly greater than distance between SDl and XD2 ; distance
between XDl and XD2 1.2-2.3 times greater than distance between SDl and XD2; distance between Dl and D2 1.1-1.6 times
greater than distance between Dl and XD2.
Mesothorax—SDl 1.8-2.1 mm. long; SDl ring indistinct, apparently open anteriorly, becoming broad posteriorly.
Metathorax.—Dl and D2 apparently on same pinaculum; SDl
and SD2 apparently on same pinaculum (pinacula almost concolorous with body and therefore size and fusion difficult to establish with certainty).
Abdomen.—D2 setae of anterior segments about two-thirds as
large as diameter of segments ; distance between D2 setae on segment 1 less than or subequal to distance between Dl setae; distance between D2 setae on segment 6 less than distance between
Dl 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
Dl and SDl on segment 1 distinctly greater than distance between
Dl and D2; distance between Dl and SDl on segment 8 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—46-52, 43-54, 44-50, 48-51, and 37-46, respectively; diameter of spiracle on segment 6 about one-half as large
as basal ring of SDl on segment 8 (ring almost concolorous with
body and therefore size difficult to establish with certainty) ; diameter of spiracle on segment 7 about one-half as large as spiracle
on segment 8 ; SDl on segment 8, 1.65-1.98 mm. long ; ring at base
of SDl indistinct ; two SV setae on each side of segments 8 and 9 ;
Dl, D2, and SDl on segment 9 on separate pinacula; L3 usually
present on segment 9.
Description of Pupa
(Figs. 122, 148)
General.—Midbody segments distinctly broadened, caudal segments 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; mesothorax smooth to very slightly wrinkled 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 longitudinal streak ; punctures on all segments far removed from spiracles; punctures on segments 5-7 weakly defined or absent; when
present, not encircling segments ; L2 setae usually present on segment 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 segment 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
CONNECTICUT: Saybrook, 2 larvae, 1 pupa, Ostrya,
24-VI-68, Coll. H. H. Neunzig and A. L. Kyles (U.S.N.M.). MASSACHUSETTS : Sterling, 10 larvae, 6 pupae, Ostrya, 25-VI-67,
Coll. H. H. Neunzig and A. L. Kyles.
Larval Hosts
Ostrya virginiana (Miller) K. Koch and Cory lus cornuta Marshall. 0. virginiana is its preferred host. Only very infrequently
occurs on Corylus.
Distribution
Appears to be restricted to northeastern United States and
southeastern Canada. Heinrich (1956) listed Connecticut, Pennsylvania, 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
the 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
large end of its tube. This chamber (fig. 176) is bursiform, whitish, 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 frass 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.
Pupation 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. The larvae eclose in
late July and feed between the leaves. Usually the epidermis and
mesophyll tissue of either the upper or lower surface of overlapping 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—Meteorus indagator (Putnam 19J^2; Graham 1965; Finlayson 1967) ; Phanerotoma tibialis (Muesebeck and Walkley 1951b; Walley 1951; Finlayson 1967). ICHNEUMONIDAE—Diadegma comptoniellae
(Putnam 191^2; Graham 1965; Finlayson 1967) ; Seticornuta apicalis (Putnam 1942; Townes and Townes 1959; Graham 1965;
Finlsiy son 1967),
During this study the follov/ing parasites were reared from
A. sylviella larvae or pupae: BRACONIDAE—Phanerotoma
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tibialis. ICHNEUMONIDAE—Phaeogenes phycidis Ashmead,
Scambus hispae, Triclistus emarginalis (Say). TACHINIDAE
—Nemorilla pyste,

Acrohasis ostryella Ely
Acrohasis ostryella Ely, 1913: 54.

Description of Larva
(Figs. 18, 32, 53, 90)
General.—Length 14.1-15.9 mm. Width 1.8-2.3 mm. Head yellowish brown, sometimes with faint slightly darker maculation.
Dorsum of body purplish with greenish undertones and pink to
purple at overlap of segments; 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. Thoracic legs dark brown for the most part. Mesothoracic SDl ring brown, usually paler posteriorly. Eighth abdominal segment SDl ring pale brown. Pinacula pale brown to brown.
Anal shield pale brown, greenish brown in living larvae. 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 1.42-1.52 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 Dl setae less than distance between XDl setae;
distance between SDl and SD2 greater than distance between SDl
and XD2; distance between XDl and XD2 1.1-1.7 times greater
than distance between SDl and XD2 ; distance between Dl and D2
slightly less to 1.3 times greater than distance between Dl and
XDl.
Mesothorax.—SDl 1.4-2.1 mm. long; SDl ring complete anteriorly, becoming broad posteriorly.
Metathorax.—Dl and D2 setae usually on same pinaculum ; SDl
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 segment 1 less than, equal to, subequal to, or greater than distance
between Dl setae ; distance between D2 setae on segment 6 usually
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 Dl; D2 on
segment 8, 2.5-4.7 times as long as Dl ; distance between Dl and
SDl on segment 1 distinctly greater thaij distance between Dl and
D2 ; distance between Dl and SDl 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—42-52,
34-51, 37-52, 36-49, and 32-48, 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 spiracle on segment 8; SDl on segment 8, 1.16-1.58 mm.
long; ring at base of SDl distinct, usually narrow posteriorly;
generally two SV setae on each side of segments 8 and 9 ; Dl and
D2 on segment 9 usually on separate pinacula; Dl and SDl on
segment 9 on separate pinacula ; L3 usually present on segment 9,
occasionally absent on both sides of segment.
Description of Pupa
(Figs. 124, 149)
General.—Midbody segments distinctly broadened, caudal segments usually elevated. Length 5.9-6.9 mm. Width 2.4-2.7 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; mesothorax smooth to very slightly wrinkled without group of clearly
discernible punctures posterior of Dl ; dorsum of metathorax with
two groups of about 18 punctures each that do not reach meson.
Abdomen.—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 Dl 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 abdominal 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, Ostrya virginiana, 21-VI-68, Coll. H. H. Neunzig and A. L.
Kyles. Saybrook, 6 larvae, 3 pupae, Ostrya virginiana, 24-VI-68,
Coll. H. H. Neunzig and A. L. Kyles. Stafford Springs, 7 larvae,
2 pupae, Ostrya virginiana, 21~VI-68, Coll. H. H. Neunzig and A.
L. Kyles. W. Willington, 1 larva, 3 pupae, Ostrya, ll-VI-69,
Coll. H. H. Neunzig and E. J. Venuto. NORTH CAROLINA: Raleigh, 3 larvae, 2 pupae, Ostrya virginiana, 15-VI-67, Coll. H. H.
Neunzig (U.S.N.M.).
Larval Host
Ostrya virginiana. Ely's (1913) and Heinrich's {1956) inclusion of Carpinus as a host is probably in error.
Distribution
Occurs throughout most of eastern United States and southeastern Canada. Collected during this study from Connecticut and
North Carolina.
Biology
Except for the host plant, the biology of A. ostryella is very
similar to that of A, secundella. Ely {1918) described the "cocoon"
of A. ostryella as being **short, about 14 mm. in length by 5 mm. in
width, covered with dirty white 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 toward the base, ending in a crooked horn-shaped prolongation giving a total length of about 20 mm. and a maximum diameter of
about 5 mm." However, the pupal chamber formed by A. ostryella
(fig. 177) appears to be identical to that of A. secundella (fig.
178).
Parasites
No parasitism of A. ostryella has been reported in the literature.
During this study the following parasites were reared from A.
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ostryella larvae or pupae: BHACONIDAE—Apúnteles baldufi
(Muesebeck), Macrocentrus instabilis, Phanerotoma tibialis.
ICRNEVMONWAE—Campoletis sp., Phytodietus burgessi, Scambus hispae, Trathala sp., Triclistus emarginalis, TACHINIDAE—
Nemorilla 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 yellowish brov^n, sometimes v^ith faint slightly darker maculation.
Dorsum of body olive green to yellov^ish green with pale yellow,
pink, or pale purple at overlap of segments; venter mostly pale
green. Thoracic shield and prespiracular plate mostly yellowish
brown. Thoracic legs dark brown for the most part. Mesothoracic
SDl ring brown, at times paler posteriorly. Eighth abdominal
segment SDl 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 dorsocaudad.
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 retinaculum ; 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 Dl setae usually distinctly less than distance
between XDl setae; distance between SDl and SD2 distinctly
greater than distance between SDl and XD2; distance between
XDl and XD2 1.3-2.1 times greater than distance between SDl
and XD2; distance between Dl and D2 slightly less to 1.5 times
greater than distance between Dl and XDl.
Mesothorax.—SDl 1.2-1.9 mm. long; SDl ring complete anteriorly, becoming broad posteriorly.
Metathorax—Dl and D2 usually on same pinaculum ; SDl and
SD2 on separate or fused pinacula.
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Abdomen.—D2 setae of anterior segment about one-half as
large as diameter of segments ; distance between D2 setae on segment 1 usually greater than distance between Dl setae, at times
equal to or slightly less than ; distance between D2 setae on segment 6 less than distance between Dl setae; D2 on segment 1,
3.8-4.8 times as long as Dl; D2 on segment 8, 1.8-4.2 times as
long as Dl ; distance between Dl and SDl on segment 1 distinctly
greater than distance between Dl and D2; distance between Dl
and SDl 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—38-52, 41-50, 41-51, 41-53,
and 35-41, 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 spiracle on segment 8; SDl on segment 8, 1.09-1.39 mm. long; ring at base of
SDl distinct, usually narrow posteriorly ; usually two SV setae on
each side of segments 8 and 9; Dl, D2, and SDl on segment 9 on
separate pinacula ; L3 usually present on segment 9, at times absent on both sides of segment.
Description of Pupa
(Figs. 123, 150)
General.—Midbody segments distinctly broadened, caudal segments 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; mesothorax smooth to very slightly wrinkled without group of clearly
discernible punctures posterior of Dl ; dorsum of metathorax with
two groups of about 18 punctures each that do not reach meson.
Abdomen—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 Dl 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 abdominal 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, Coll. H. H. Neunzig and E. J. Venuto. Killingworth,
16 larvae, 3 pupae, Corylus, 22-VI-67, Coll. H. H. Neunzig and A.
L. Kyles. Plainfield, 2 larvae, 3 pupae, Corylus, lO-VI-69, Coll.
H. H. Neunzig and E. J. Venuto. NORTH CAROLINA : Jefferson,
1 larva, Corylus, lO-VI-66, Coll. H. H. Neunzig. Umstead St.
Pk., 3 larvae, 3 pupae, Corylus, 8-V-67, Coll. H. H. Neunzig
(U.S.N.M.).
Larval Hosts
Corylus spp.

Corylus americana Walter and C, cornuta.
Distribution

Occurs throughout most of eastern United States and southeastern Canada. Collected during this study in Connecticut, Massachusetts, 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.
Usually 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 proximal 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 in
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 proximity to the eclosión site on the lower epidermis and mesophyll. 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 becomes necrotic and typically develops shot holes.
In late summer or 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: BRACONWAE—Apanteles
sp. (Walley 195^), Apanteles n. sp. (Finlayson 1967), Apanteles
baldufi (Bsilduf 1968).
During this study the following parasites were reared from A.
secundella larvae or pupae: BRACOIS^IBAE—Apanteles baldufi,
Macrocentrus in^tabilis, Meteorus niveitarsis (Cresson). ICHNEUMONIDAE — Eclytus pleuralis, Scambus hispae, PERILAMPIDAE—Perilampus fulvicornis. TACHINIDAE—Nemorilla pyste.

Acrobasis coryliella Dyar
Acrobasis 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 reddish 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. Mesothoracic SDl ring
dark brown. Eighth abdominal segment SDl ring brown. Pinacula
pale brown to brown. Anal shield brown with dark-brown maculation. 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 1.29-1.42 mm.; length 1.06-1.20 mm.; reticulate
rugose; epicranial index 0.86-1.32; labrum moderately emarginate ; 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 posterior margin; prespiracular plate and spiracular peritreme separate; distance between Dl setae less than distance between XDl
setae; distance between SDl and SD2 distinctly greater than distance between SDl and XD2; distance between XDl and XD2
1.7-2.3 times greater than distance between SDl and XD2; distance between Dl and D2 1.3-1.7 times greater than distance
between Dl and XDl.
Mesothorax.—SDl 1.3-1.5 mm. long; SDl ring complete, narrow anteriorly, becoming broad posteriorly.
Metathorax.—Dl and D2 on same pinaculum; SDl 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 segment 1 greater than distance between Dl setae; distance between
D2 setae on segment 6 usually less than distance between Dl
setae; D2 on segment 1, 3.1-4.1 times as long as Dl ; D2 on segment 8, 2.1-3.0 times as long as Dl ; distance between Dl and SDl
on segment 1 distinctly greater than distance between Dl and D2 ;
distance between Dl and SDl on segment 8 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
—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 SDl
on segment 8 ; diameter of spiracle on segment 7 about one-third
to one-half as large as diameter of spiracle on segment 8 ; SDl on
segment 8, 1.06-1.35 mm. long; ring at base of SDl distinct,
usually weak posteriorly ; two SV setae on each side of segments 8
and 9; Dl, D2, and SDl on segment 9 on separate pinacula; L3
present on segment 9.
Description of Pupa
(Figs. 125, 151)
General—Midbody segments distinctly broadened, caudal segments 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 Dl ; 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 segments 1-4 punctate ; punctures confined mostly to broad reddishbrown longitudinal streak; punctures on segments 2-4 far removed from spiracles; punctures on segments 5-7 extending to
spiracles but usually not encircling segments; Dl and L2 setae
usually present on segment 8; Dl 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, Corylus,
ll_VI-69, Coll. H. H. Neunzig and E. J. Venuto. Plainfield, 1
larva, Corylus, 24-VI-68, Coll. H. H. Neunzig and A. L. Kyles; 1
larva, 1 pupa, Corylus, lO-VI-69, Coll. H. H. Neunzig and E. J.
Venuto (U.S.N.M.).
Larval Hosts
Corylus spp.
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Distribution
Heinrich (1956) recorded A, coryliella from New York, Connecticut, Massachusetts, and Illinois. Also collected from North
Carolina during the present study.
Biology
A. coryliella 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. coryliella 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. Frequently 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 characteristic 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 include 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
eclose mostly during June in North Carolina and July in Connecticut.
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. coryliella: BRACONIBAE—Meteorus indagator
(Muesebeck
and
Walkley
1951b;
Finlayson
1967), ICHNEUMONIDAE—P/ii/íodzeíí^s burgessi (Schaffner
1959; Finlayson 1967), Seticornuta apicalis (Schaffner 1959; Fin-
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layson 1967). TACRINIDAE—Nemorilla pyste (Schaffner
1959).
During this study the following parasite was reared from an A.
coryliella larva : ICHNEUMONIDAE—Calliephialtes grapholithae.

Acrobcisis carpinivorella Neunzig
Acrobasis carpinivorella Neunzig, 1970: 1662.

Description of Larva
(Figs. 22, 56, 65, 95)
General.—Length 15.5-19.3 mm. Width 2.3-2.6 mm. Head reddish brown to dark reddish brown usually with indistinct maculation. Dorsal and lateral aspects of thorax dark olive green becoming 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 SDl ring brown to dark brown, frequently pale yellowish brown posteriorly. Eighth abdominal segment SDl ring brown to dark brown. Pinacula pale brown to
brown. Anal shield yellowish brown with dark-brown maculation.
Muscle attachments usually same color as surrounding integument. 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; spinneret 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
posterior margin; prespiracular plate and spiracular peritreme
usually separate; distance between Dl setae distinctly less than
distance between XDl setae ; distance between SDl and SD2 distinctly greater than distance between SDl and XD2; distance
between XDl and XD2 1.4-2.2 times greater than distance between SDl and XD2; distance between Dl and D2 1.3-1.9 times
greater than distance between Dl and XDl.
Mesothorax.—SDl 1.8-2.0 mm. long; SDl ring complete, becoming very broad posteriorly.
Metathorax.—Dl and D2 on same pinaculum; SDl and SD2
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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
two-thirds as large as diameter of segments ; distance between D2
setae of segment 1 less than, subequal to, or greater than distance
between Dl setae ; distance between D2 setae of segment 6 usually
less than, at times subequal to distance between Dl setae ; D2 of
segment 1, 3.5-5.4 times as long as Dl ; D2 of segment 8, 2.8-4.5
times as long as Dl ; distance between Dl and SDl distinctly
greater than distance between Dl and D2 on segment 1 ; distance
between Dl and SDl 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 SDl
on segment 8 ; diameter of spiracle on segment 7 about one-half as
large as diameter of spiracle on segment 8; SDl on segment 8,
1.32-1.95 mm. long; ring at base of SDl broadly developed, somewhat narrow posteriorly; usually two SV setae present on each
side of segments 8 and 9; Dl and D2 on segment 9 usually on
separate pinacula; Dl and SDl on segment 9 on separate pinacula ; L3 present on segment 9.
Description of Pupa
(Figs. 104, 105, 126, 153)
General.—Midbody segments distinctly broadened, caudal segments usually elevated. Length 7.4-8.3 mm. Width 2.6-3.6 mm.
Mostly yellowish brown to reddish brown with broad, dark reddish-brown longitudinal streak.
Head.—Smooth to very slightly wrinkled ; distal region slightly
produced anteriorly and rounded.
Thorax—Prothorax smooth to very slightly wrinkled; mesothorax 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 segments 1-4 punctate ; punctures confined to broad, dark longitudinal streak ; punctures on all segments far removed from spiracles ;
punctures on segments 5-7 weakly defined and not encircling segments; some punctures on anterior segments irregular; seg-

TAXONOMY OF ACROBASIS LARVAE AND PUPAE

9^

ment 3 with some punctures consistently irregular, frequentlycrowded together near meson, and at times with associated rugosities ; L2 setae usually present on segment 8 ; no setae on segment
9 ; gibba difficult to detect, recognized by being slightly elevated,
slightly darker, and granulate, caudal margin not clearly delineated; 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 similar, slender, straight ^'spines."
Material Examined
CONNECTICUT: Pine Orchard, 11 larvae, 3 pupae, Carpinus
caroUniana, 21-VI-68, Coll. H. H. Neunzig and A. L.
Kyles. Stafford Sprgs., 4 larvae, 3 pupae, Carpinus caroliniana,
22-VI-68, Coll. H. H. Neunzig and A. L. Kyles (U.S.N.M.) ; 1
larva, 3 pupae, Carpinus caroliniana, ll-VI-69, Coll. H. H. Neunzig and E. J. Venuto. NORTH CAROLINA : Umstead St. Pk., 9
larvae, 7 pupae, Carpinus caroliniana, 4-V-67, Coll. H. H. Neunzig.
Larval Host
Carpinus caroliniana Walter.
Distribution
Collected during this study only from North Carolina, Connecticut, and Massachusetts but probably occurs throughout most of
eastern United States and southeastern Canada.
Biology
A. carpinivorella has a single generation each year. Early-stage
larvae overwinter 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 down 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. carpinivorella 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
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the midrib within this loose enclosure. Other leaves are frequentlydrawn 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 chamber. The completed pupal chamber (fig. 181) is
ovoid, usually whitish gray with a brown or black frass 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 in late May and in Connecticut 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
mesophyll near 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, carpinivorella has been reported in the
literature.
During this study the following parasites were reared from A.
carpinivorella larvae or pupae : BRACONIDAE—Meteorus indagator, Phanerotoma tibialis. ICHNEUMONIDAE—Calliephialtes
grapholithae, Diadegma comptoniellae. TACHINIDAE—Nemorilla pyste,

Acrobasis cunulae Dyar and Heinrich
Acrobasis cunulae Dyar and Heinrich, 1929: 37.

Description of Larva
(Figs. 20, 57, 67, 97)
General.—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 patches on thorax followed by indistinct pale lateral streak on abdomen, which is very difficult to detect on caudal
segments ; pale lateral patches sometimes absent from prothorax ;
venter slightly paler than dorsum. Thoracic shield brownish yellow to pale brown with contrasting dark-brown markings. Prespiracular plate brown, darker toward spiracle. Thoracic legs dark
brown. Mesothoracic SDl ring brown to dark brown, paler posteriorly. Eighth abdominal segment SDl ring brown. Pinacula
pale brown to dark brown. Anal shield pale brown to brown with
dark-brown maculation. Muscle attachments indistinct, usually
slightly paler than surrounding integument (sometimes one to
two on abdominal segments 3-6 concolorous with spiracular peritreme). Spiracles on abdominal segment 8 directed laterally or
only slightly dorsocaudad.
Head.—Width 1.85-2.03 mm.; length 1.49-1.75 mm.; rugose to
reticulate rugose; epicranial index 0.81-0.96; labrum moderately
emarginate; mandible with large dentiform retinaculum; spinneret about 4.7-5.2 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, occasionally with transverse gibbosity near posterior margin ; prespiracular plate and spiracular peritreme separate; distance between Dl setae distinctly less than distance between XDl setae; distance between SDl and SD2 distinctly
greater than distance between SDl and XD2; distance between
XDl and XD2 distinctly greater than distance between SDl and
XD2 ; distance between Dl and D2 greater than distance between
Dl and XDl.
Mesothorax.—SDl 2.0-2.3 mm. long; SDl ring closed anteriorly, becoming very broad posteriorly.
Metathorax.—Dl and D2 on same pinaculum ; SDl and SD2 on
same pinaculum.
Abdomen.—D2 setae of anterior segments about two-thirds as
large as diameter of segments ; distance between D2 setae of segment 1 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 Dl ; D2 on segment 8, 2,9-3.8 times as long as Dl ;
distance between Dl and SDl on segment 1 distinctly greater than
distance between Dl and D2; distance between Dl and SDl on
segment 8 equal to, to 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— 52-60, 54-62,
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56-58, 54-60, and 44-54, 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 two-thirds as large as
diameter of spiracle on segment 8; SDl on segment 8, 1.98-2.48
mm. long; ring at base of SDl complete, moderately broad, sometimes broader anteroventrally ; two SV setae on each side of segments 8 and 9 ; Dl, D2, and SDl on segment 9 on separate pinacula ; L3 present on segment 9.
Description of Pupa
(Figs. 127, 157)
General.—Midbody segments distinctly broadened, caudal segments 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; mesothorax 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.—Cephalic one-half to two-thirds of dorsum of segments 1-4 punctate ; punctures confined to broad, dark longitudinal streak. Those on segment 4 not reaching spiracles ; punctures
on segments 5-7 not encircling segments ; many punctures, particularly 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. glabra,
13-VI-69,'Coll. H. H. Neunzig 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, Carya sp., 25-VI-67, Coll. H. H. Neunzig and A. L. Kyles.
MISSISSIPPI: Wiggins, 1 larva, V-9-30, Coll. J. P. Kislanko
(U.S.N.M.).
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Larval Hosts
Carya spp. Has been collected during this study from Carya
glabra and C. tomentosa, Dyar and Heinrich {1929) and Heinrich
{1956) also listed Carya illinoensis.
Distribution
Heinrich {1956) only included southeastern United States (Alabama, 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 Connecticut and Massachusetts. At this time of year the larvae are associated with the terminal leaflets of the host. The three most terminal leaflets 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 adjacent 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 described 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. cunulae (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. cunulae has been reported in the literature.
Also, no parasites were obtained from larvae or pupae of A. cunulae during this study.

Acrobasis betulella Hülst
Acrobdsis betulella Hülst, 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 reddish 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. Mesothoracic SDl ring dark brown. Eighth abdominal segment SDl ring
dark brown. Pinacula pale brown to dark brown. Anal shield yellowish brown and brown with dark-brown maculation. 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 1.68-1.85 mm.; length 1.32-1.45 mm.; reticulate
rugose; epicranial index 0.96-1.30; labrum moderately emarginate; 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; prespiracular plate and spiracular peritreme
separate; distance between Dl setae usually distinctly less than
distance between XDl setae; distance between SDl and SD2
usually distinctly greater than, at times subequal to, distance between SDl and XD2; distance between XDl and XD2 1.5-2.7
times greater than distance between SDl and XD2 ; distance be-
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tween Dl and D2 1.1-2.3 times greater than distance between Dl
and XDl.
Mesothorax—SDl 1.3-2.1 mm. long; SDl ring closed anteriorly, becoming very broad posteriorly.
Metathorax.—Dl and D2 on same pinaculum ; SDl 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 segment 1 less than, subequal to, equal to, or greater than distance
between Dl setae; distance between D2 setae on segment 6 equal
to or less than distance between Dl setae; D2 on segment 1,
3.2-5.3 times as long as Dl ; D2 on segment 8, 3.3-5.1 times as
long as Dl ; distance between Dl and SDl on segment 1 distinctly
greater than distance between Dl and D2; distance between Dl
and SDl on segment 8 less than, subequal to, or 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—42-56, 40-54, 44-56, 45-59, and 37-47, 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 segment 8; SDl on
segment 8, 1.32-1.98 mm. long; ring at base of SDl complete,
broadly developed except narrow posteriorly; two SV setae on
each side of segments 8 and 9; Dl, D2, and SDl on segment 9 on
separate pinacula; L3 usually present on segment 9 but infrequently absent from both sides.
Description of Pupa
(Figs. 129, 154)
General.—Midbody segments distinctly broadened, caudal segments 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—Prothorax smooth to very slightly wrinkled; mesothorax smooth to very slightly wrinkled without group of clearly
defined punctures posterior of Dl ; dorsum of metathorax with
two groups of about 17 punctures each that do not reach meson.
Abdomen.—Cephalic one-third to one-half of dorsum of segments 1-4 punctate; punctures confined to broad, dark longitudinal streak ; those on all segments far removed from spiracles ; pune-
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tures on segments 5-7 not encircling segments ; L2 and Dl setae
usually present on segment 8; setae also usually present on segment 9 ; gibba low, but usually moderately distinct, slightly darker
than surrounding integument, 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 similar, slender straight ^'spines."
Material Examined
CONNECTICUT: Ashford, 20 larvae, 11 pupa, Betula populifolia, ll-VI-69, Coll. H. H. Neunzig and E. J. Venuto. Tolland,
12 larvae, 3 pupae, Betula populifolia, 22-VI-68, Coll. H. H. Neunzig and A. L. Kyles. MASSACHUSETTS : Rutland, 8 larvae, 7
pupa, Betula papyrifera, 26-VI-67, Coll. H. H. Neunzig and A. L.
Kyles. Sterling, 3 larvae, 5 pupae, Betula popuUfolia, 25-VI-67,
Coll. H. H. Neunzig and A. L. Kyles (U.S.N.M.) ; 4 larvae, 6
pupae, Betula papyrifera, 26-VI-67, Coll. H. H. Neunzig and A. L.
Kyles. NEW YORK: Monroe, 16 larvae, 5 pupae, Betula popuUfolia, 23-VI-67, Coll. H. H. Neunzig and A. L. Kyles. Schroon
Lake, 1 larva, 1 pupa, Betula papyrifera, 24-VI-67, Coll. H. H.
Neunzig and A. L. Kyles.
Larval Hosts
Betula spp. Has been collected during this study from Betula
popuUfolia Marshall and B, papyrifera Marshall. Browne {1968)
also included Betula lutea (alleghaniensis) Michaux as a host.
Dyar {1908), Forbes {1923), and Craighead {1950) also mentioned Betula lenta L. (black birch) as a host, and Browne {1968)
stated that A, hetulella occasionally occurs on Alnus, but these
records appear to be in error.
Distribution
Heinrich {1956) listed Maine, New Hampshire, Massachusetts,
Connecticut, New York, Colorado, California, and Ontario. Also
reported from Quebec by Daviault {1937).
Biology
A. hetulella has one generation each year. According to Daviault
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(1937) y this species ''tombe avec les feuilles sur le sol" where it
overwinters. Although it has not been established, it is more
likely, based on the behavior of other species of Acrobasis, that
the small larvae overwinter in hibernacula on the twigs of the
host.
In the spring the larvae leave their winter 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 together 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. carpinivoreila.
Last-stage larvae of A. betulella usually occur in New England
and southeastern Canada from early June to mid-June and pupation takes place mostly in late June. Adults eclose in July.
The eggs are laid in clusters of 10-25 eggs usually on the undersurface 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.
The larvae upon hatching crawl only a short distance and feed
on the leaf epidermis. Small tubes are constructed from silk and
f rass. 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 known.
Parasites
The following parasites have been reported in the literature as
being associated with A, betulella: BRACONIDAE—Agathis calcarata (Muesebeck 1927; Walley 1935; Daviault 1937; Thompson
19U; Muesebeck and Walkley 1951b; Raizenne 1952; Schaffner
1959; Balduf 1966; Finlayson 1967) ; Apanteles baldufi (Balduf
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1968) ; Apanteles canarsiae Ashmead (Raizenne 1952; Schaffner
1959; Muesebeck 1967); Apanteles sp. (Raizenne 1952; Walley
195J^) ; Apanteles n. sp. (Finlayson 1967) ; Macrocentrus instabilis
(Muesebeck and Walkley 1951b; Raizenne 1952; Schaffner 1959;
Finlayson 1967) ; Meteorus indagator (Muesebeck 1923; Daviault
1937; Thompson 19U; Muesebeck and Walkley 1951b; Schaffner
1959; Finlayson 1967); Meteorus niveitarsis (Raizenne 1952;
Muesebeck 1958; Schaffner 1959; Finlayson 1967) ; Meteorus pallitarsis Cresson (Daviault 1937) ; Meteorus sp. (Raizenne 1952) ;
Microtypus n. sp. (Schaffner 1959); Phanerotoma tibialis
(Schaffner 1959; Finlayson 1967; Muesebeck 1967). ICHNEUMONIDAE — Acropimpla alboricta (Cresson) (Townes and
Townes 1960; Finlayson 1967) ; Campoletis pyralidis (Walley 1970) ; Chorinaeus funebris carinatus (Cresson) (Townes
and Townes 1959; Finlayson 1967; Walkley 1967) ; Diadegma
comptoniellae (Walkley 1958; Schaffner 1959; Finlayson 1967) ;
Diadegma parviformis (Viereck) (Schaffner 1959; Finlayson
1967); Itoplectis conquisitor (Cushman 1920b; Daviault 1937;
Thompson 19U; Townes and Townes 1951^ 1960; Raizenne 1952;
Finlayson 1967) ; Mesostenus thoracicus (Raizenne 1952; Walkley
1958; Schaffner 1959; Townes and Townes 1962; Finlayson
1967) ; Phaeogenes phycidis (Daviault 1937; Townes and Townes
1951; Finlayson 1967); Phytodietus burgessi (Raizenne 1952;
Schaffner 1959; Finlayson 1967); Phytodietus pulcherrimus
(Cresson) (Schaffner 1959) ; Phytodietus vulgaris (Cresson)
(Raizenne 1952) ; Phytodietus sp. (Raizenne 1952) ; Scambus hispae (Schaffner 1959; Walley 1960; Finlayson 1967; Walkley
1967); Scambus sp. (Raizenne 1952); Seticornuta apicalis (Raizenne
1952;
Townes
and
Townes
1959;
Finlayson
1967). PERILAMPIDAE—Perilampus fulvicornis (Schaffner
1959; Peck 1963; Finlayson 1967). TACRmiDAE—Nemorilla
pyste (Daviault iP^7).
During this study the following parasites were reared from A.
betulella larvae or pupae; BRACO^IBAE—Agathis calcarata,
Meteorus indagator, Meteorus niveitarsis. ICHNEUMONIDAE
—Calliephialtes grapholithae, Diadegma comptoniellae, Mesostenus thoracicus, Phaeogenes phycidis, Scambus hispae, Trichlistus emarginalis. FTEUOMALIBAE—Habrocytus phycidis Ashmead. TACHINIDAE—Nemorilla pyste.

Acrobasis rubrifasciella Packard
Acrohasis rubrifasciella Packard, 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 pale
reddish brown to dark reddish brown without distinct maculation.
Dorsum of body dark purplish 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 prespiracular plate yellowish brown to reddish brown usually with
variable amounts of brown maculation. Thoracic legs dark brown.
Mesothoracic SDl ring brown to dark brown, lighter posteriorly.
Eighth abdominal segment SDl ring pale brown to brown. Pinacula 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 directed laterally or only slightly dorsocaudad.
Head—^Width 1.39-1.65 mm.; length 1.09-1.39 mm.; strongly
reticulate rugose; epicranial index 1.02-1.42; labrum moderately
emarginate; mandible with large dentiform retinaculum; spinneret about 4.0-5.3 times as long as median breadth.
Prothorax.—Shield and prespiracular plate separate, strongly
rugose; dorsal surface of shield very irregular from anterior to
posterior margin; prespiracular plate and spiracular peritreme
separate; distance between Dl setae less than distance between
XDl setae ; distance between SDl and SD2 distinctly greater than
distance between SDl and XD2 ; distance between XDl and XD2
1.2-2.0 times greater than distance between SDl and XD2; distance between Dl and D2 slightly less than to 1.7 times greater
than distance between Dl and XDl.
Mesothorax.—SDl 0.99-2.2 mm. long; SDl 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 ; SDl 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 segment 1 usually less than distance between Dl setae, at times equal
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to, subequal to, or greater than; distance between D2 setae on
segment 6 less than to distinctly less than distance between Dl
setae; D2 on segment 1, 3.4-5.5 times as long as Dl; D2 on segment 8, 2.6-6.0 times as long as Dl ; distance between Dl and SDl
on segment 1 distinctly greater than distance between Dl and D2 ;
distance between Dl and SDl on segment 8 less than to 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—38-61, 42-56, 38-60, 42-62, and 35-49, 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 segment
8; SDl on segment 8, 0.99-1.82 mm. long; ring at base of SDl
usually well developed, sometimes weak posteriorly; usually two
SV setae on each side of segments 8 and 9 ; Dl 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 ; Dl and SDl on
segment 9 on separate pinacula ; L3 present on segment 9.
Description of Pupa
(Figs. 128, 152)
General—Midbody segments distinctly broadened, caudal segments 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; mesothorax smooth to very slightly wrinkled without group of clearly
discernible punctures posterior of Dl ; 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 segments 1-4 punctate ; punctures confined to broad, dark longitudinal streak, those on all segments far removed from spiracles;
punctures on segments 5-7 weakly defined and not encircling segments ; 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 segment 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, Coll. H. H. Neunzig and A. L. Kyles. Marlboro, 9
pupae, Alnus, 13-VI-69, Coll. H. H. Neunzig and E. J. Venuto.
MASSACHUSETTS: Rutland, 2 larvae, 3 pupae, Alnus,
26-VI-67, Coll. H. H. Neunzig and A. L. Kyles. NEW YORK:
Albany, 14 larvae, 2 pupae, Alnus, 24-VI-67, Coll. H. H. Neunzig
and A. L. Kyles. Schroon Lake, 7 larvae, 5 pupae, Alnus,
24~VI-67, Coll. H. H. Neunzig and A. L. Kyles. NORTH CAROLINA: Clarkton, 7 larvae, 7 pupae, Alnus, 12-V-66, Coll. H. H.
Neunzig. Raleigh, 2 larvae, 3 pupae, Alnus 15-V-67, Coll. H. H.
Neunzig (U.S.N.M.). Reedy Creek St. Pk., 13 larvae, 6 pupae,
Alnus, 7-VI-67, Coll. H. H. Neunzig; 1 larva, 1 pupa, Alnus,
8-VIII-67, Coll. H. H. Neunzig. VERMONT : Montpelier, 2 larvae,
1 pupa, Alnus, 24-VI-67, Coll. H. H. Neunzig and A. L. Kyles.
WISCONSIN: Shawano, 5 pupae, Alnus, 17-VI-68, Coll. D.
Habeck.
Larval Hosts
Alnus spp. Collected during this study from Alnus rugosa (Du
Roi) Springel and A, serrulata Aiton Willdenov^. Forbes (1923)
and Craighead (1950) also included Corylus (hazel) as a host, but
this is incorrect.
Distribution
Heinrich (1956) Usted Maine, New Hampshire, Massachusetts,
Connecticut, Nev^ York, North Carolina, Ontario, Quebec, and
Nova Scotia. Balduf (1966) studied A. rubrifasciella in Minnesota, and larvae and pupae of this species have also been obtained
during the present study from Florida and Wisconsin.
Biology
Walley (195J^) and Balduf (1966) published detailed accounts of
the biology of A. rubrifasciella in Ontario and Minnesota, respectively. In Ontario, Minnesota, and probably elsev^here in the
northern United States and southeastern Canada A. rubrifasciella
has a single generation each year. Farther south in eastern North
Carolina, for example, A. rubrifasciella has tv^o generations each
year.
As estabhshed by Walley (195i), the winter is passed within
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small hibernacula on the 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)y in May in Minnesota. The small larvae prefer the unexpanded tender parts of the
plants and bore mainly in the terminal growth, feeding only sparingly on expanded leaves. A few strands of silk and a loose tube of
silk and frass are characteristically formed at the entrance to
their 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. 163). 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 development, the tube is enlarged into a pupal chamber (fig. 183). The
pupal chamber of A. rubrifasciella 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 Carolina 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 August. Walley (195J^) in Ontario found that adults eclose in July,
and Balduf (1966) reported adult emergence from July to August.
According to Walley (195Jf), 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 Carolina 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 pupates 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.

TAXONOMY OF ACROBASIS LARVAE AND PUPAE

IQS

Late in the season throughout its range, early-stage larvae of A.
ruhrifasciella can be found usually on the underside of the leaves
of the host v^ithin small frass tubes. These tubes are usually attached 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 twigs 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 twig. Usually a small circular
section of the bud or twig is cleared of trichomes and the hibernaculum 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. ruhrifasciella: BRACONIDAE—Agathis
sp. (Raizenne 1952) ; Agathis buttricki (Viereck) (Muesebeck
1958)] Agathis calcarata (Walley 1935, 195Í; Muesebeck and
Walkley 1951h; Raizenne 1952; Graham 1965; Balduf 1966, 1968;
Finlayson 1967) ; Agathis simillima (Cresson) (Dimmock 1898
(probably a misidentification of A. calcarata)) ; Apanteles baldufi
(Balduf 1968) ; Apanteles n. sp. (Finlayson 1967) ; Apanteles sp.
(Walley 195Í) ; Bracon variabilis (Balduf 1968) ; Macrocentrus
instabilis (Walley 195Í; Muesebeck 1958; Graham 1965; Finlayson 1967; Balduf 1968); Meteorus indagator (Raizenne 1952
Walley 195J^; Muesebeck 1958; Graham 1965; Finlayson 1967
Balduf 1968) ; Meteorus niveitarsis (Beaulne 1939; Walley 195^
Muesebeck 1958; Graham 1965; Finlayson 1967) ; Phanerotoma
tibialis (Muesebeck and Walkley 1951b; Walley 1951, 195^; Raizenne 1952; Graham 1965; Finlayson 1967; Balduf 1968), CHALCIBIBAE—Spilochalcis albifrons (Walsh) (Balduf 1968 (as
hyperparasite)) ; Spilochalcis delumbis (Cresson) (Balduf 1968).
EULOPHIDAE—E'Zasmi^s atratus Howard (Balduf 1968 (as
hyperparasite)) ; Horismenus atroscapus (Girault) (Burks 1971) ;
Pediohius tarsalis (Ashmead) (Balduf 1968 (as hyperparasite)).
EUPELMIDAE—Eupelmella vesicularis (Retzius) (Balduf 1966,
1968 (as hyperparasite)). EURYTOMIDAE—í/i^rT/íoma pini
(Bugbee 1958; Arthur 1961;
Peck 1963;
Finlayson
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1967), ICHNEUMONIDAE—AtzomaZon exile Provancher (Dimmock 1898; Townes and Townes 1951; Walley 195i); Calliephialtes grapholithae (Townes and Townes 1960; Finlayson 1967;
Walkley 1967) ; Campoletis pyralidis (Walley 1970) ; Campoletis
n. sp. (Finlayson 1967) ; Camposcopus aclerivorus (Rohwer)
(Balduf 1968) ; Cratichneumon quintilis Viereck (Ashmead 1900;
Walley 195J^) ; Cremastus sp. (Balduf 1968) ; Delomerista novita
(Cresson) (Dimmock 1898; Walley 1954, (questions record) ;
Walkley I960, 1967; Finlayson 1967) ; Diadegma comptoniellae
(Townes and Townes 1951; Raizenne 1952; Walley 195Í; Graham
1965; Finlayson 1967; Balduf 1968) ; Diadegma parviformis (Finlayson 1967) ; Diadegma sp. (Raizenne 1952; Walley 195i; Graham 1965) ; Gelis tenellus (Balduf 1968) ; Gelis spp. (Balduf 1968
(as hyperparasites)) ; Itoplectis conquisitor (Dimmock 1898;
Cushman 1920b; Thompson 19U; Townes and Townes 1951; Raizenne 1952; Walley 1954; Graham 1965; Finlayson 1967; Balduf
1968); Phaeogenes phycidis (Dimmock 1898; Townes and Townes
1951; Raizenne 1952; Walley 1954; Graham 1965; Finlayson
1967; Balduf 1968) ; Phaeogenes sp. (Raizenne 1952) ; Phytodietus burgessi (Walley 1954; Finlayson 1967; Balduf 1968) ; Scambus hispae (Walley 1960; Finlayson 1967; Walkley 1967; Balduf
1968 (sometimes a hyperparasite)) ; Scambus sp. (Raizenne
1952; Walley 1954; Graham 1965). PERILAMPIDAE—
Perilampus fulvicornis (Raizenne 1952; Walley 1954; Peck 1963;
Graham 1965; Finlayson 1967) ; Perilampus tristus Mayr
(Balduf 1966, 1968 (as hyperparasite)). PTEROMALIDAE—
Eupteromalus dubius (Ashmead) (Balduf 1968 (as hyperparasite)); Habrocytus phycidis (Dimmock 1898; Ashmead 1900;
Gahan 1931; Thompson 1944; Peck 1951, 1963; Walley 1954; Finlayson 1967; Balduf 1968 (as hyperparasite)) ; Habrocytus thyridopterigis Howard (Raizenne 1952; Walley 195i; Peck 1963) ;
Habrocytus sp. (Balduf 1966, 1968 (as hyperparasite)); Hypopteromalus
inimicus
Muesebeck
(Balduf
1968
(as
hyperparasite)). SCATOFSIDAE—Rhegmoclema atrata (Say)
(Raizenne 1952), TACillNlBAE—Hemisturmia tortricis (Finlayson 1967); Nemorilla ? pyste (Balduf 1968),
During this study the following parasites were reared from A,
rubrifasciella larvae or pupae : B^ACO^IJ)KE—Agathis calcarata, Apanteles baldufi, Bracon cushmani, Macrocentrus instabilis,
Meteorus indagator. Meteoros niveitarsis, Phanerotoma tibialis.
EULOPHIDAE—Elasmus atratus, Horismenu^ atroscapus,
ICHNEUMONIDAE—CaffiepÄmZfes grapholithae, Gambrus ultimus (Cresson), Itoplectis conquisitor, Mesostenus thoracicus.
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Phytodietus facialis, Pristomenis laticeps, Scambus hispae, PERILAMFIDAE—Perilampm fulvicornis. PTEROMALIDAE—íía&rocytus phycidis, TACRINIBAE—Nemorilla pyste, Panacemyia
erilis (Reinhard).

Acrobasis comptoniella Hülst
Acrohasis comptoniella Hülst, 1890: 125.

^

Description of Larva
(Figs. 25, 35, 60, 70,100)
General.—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 legs dark brown for the most
part. Mesothoracic SDl ring brown to dark brown, usually tan
posteriorly. Eighth abdominal segment SDl ring brown. Pinacula
pale yellowish to dark brown. Anal shield pale brown and brown
with dark-brown maculation. Muscle attachments usually indistinct. Spiracles on abdominal segment 8 directed laterally or only
slightly dorsocaudad.
Head.—Width 1.49-1.85 mm. ; length 1.25-1.52 mm. ; smooth to
rugulose; epicranial index 1.00-1.38; labrum moderately emarginate ; 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 Dl setae distinctly less than distance between
XDl setae; distance between SDl and SD2 greater than to distinctly greater than distance between SDl and XD2 ; distance between XDl and XD2 greater than to distinctly greater than distance between SDl and XD2 ; distance between Dl and D2 greater
than distance between Dl and XDl.
Mesothorax.—SDl 1.2-2.2 mm. long; SDl ring closed anteriorly, becoming very broad posteriorly.
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Metathorax.—Dl and D2 on same pinaculum; SDl and SD2
usually on same pinaculum, at 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 segment 1 less than, equal to, or 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 Dl ; distance between Dl
and SDl on segment 1 distinctly greater than distance between Dl
and D2 ; distance between Dl and SDl 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—40-54, 36-63, 40-58, 37-58, and 31-52, respectively ; diameter of spiracle on segment 6 about one-third to onehalf as large as diameter of basal ring of SDl on segment 8;
diameter of spiracle on segment 7 about one-half to two-thirds as
large as diameter of spiracle on segment 8; SDl on segment 8,
1.49-1.95 mm. long; ring at base of SDl usually distinct, complete,
at times weak posteriorly ; usually 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 ; Dl and SDl 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 segments usually 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; mesothorax smooth to very slightly wrinkled without clearly detectible
group of punctures posterior of Dl ; 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 segments 1-4 punctate; punctures confined to broad, dark longitudinal streak; those on all segments far removed from spiracles;
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punctures on segments 5-7 weakly defined and not encircling segments; L2 setae usually present on segment 8; no setae on segment 9 ; gibba low but usually moderately distinct, slightly darker
than surrounding integument, about five times as long as wide;
10th segment posterior of gibba distinctly wrinkled and about
same color as dorsum of other abdominal segments; cremaster
very weakly developed ; cremastral ^^spines^' consisting of six slender straight '^spines."
Material Examined
CONNECTICUT : Guilf ord, 26 larvae, 6 pupae, Myrica asplenifolia 22-VI-67, Coll. H. H. Neunzig and A. L. Kyles. Madison, 3
larvae, 6 pupae, Myrica gale, 21-VI-67, Coll. H. H. Neunzig and
A. L. Kyles (U.S.N.M.). Plainfield, 12 larvae, 13 pupae, Myrica
gale, lO-VI-69, Coll. H. H. Neunzig and E. J. Venuto. W. Willington, 3 larvae, 4 pupae, Myrica asplenifolia, 27-VI-67, Coll. H.
H. Neunzig and A. L. Kyles. MASSACHUSETTS: Sterling, 6
larvae, 5 pupae, Myrica asplenifolia, 25-VI-67, Coll. H. H. Neunzig and A. L. Kyles. MICHIGAN : Rapid River, 3 larvae, 3 pupae,
Myrica asplenifolia, 11 July, 1950, Coll. C. B. Eaton (U.S.N.M.).
NEW HAMPSHIRE : Warner, 27 larvae, 8 pupae, Myrica asplemfolia, 25-VI-67, Coll. H. H. Neunzig and A. L. Kyles. WISCONSIN : Shawano, 2 larvae, 4 pupae, Myrica, 20-VI-68, Coll. D. A.
Habeck.
Larval Hosts
Myrica asplenifolia Alton and M, gale L.
Distribution
Listed by Heinrich (1956) as occurring in Maine, New Hampshire, Massachusetts, Connecticut, New York, New Jersey, Michigan, and Ontario. Also collected from Wisconsin during the present study.
Biology
A brief account of the biology of A. comptoniella was presented
by Hülst 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. comptoniella in Michigan.
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A. comptoniella has a single generation each year throughout its
range. According to Wilson (1970), overwintering occurs in hibernacula 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. comptoniella 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
termmal 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 ñnd 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 (ñg. 186). This pupal chamber 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 chamber and the attached frass tube. Pupation takes place in late June
and adults eclose 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 mesophyll 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: BRACONWAE—Agathis
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calcarata (Walley 1935; Muesebeck and Walkley 1951b; Schaffner
1959-Graham 1965; Balduf 1966; Finlayson 1967; Wilson 1970) ;
Apanteles n. sp. (Finlayson 1967; Wilson 1970) ; Bracon acrobasidis (Muesebeck 1963, 1967) ; Bracon sp. (Schaffner 1959) ; Meteorus indagator (Muesebeck and Walkley 1951b; Schaffner 1959;
Finlayson 1967; Wilson 1970) ; Meteorus niveitarsts (Muesebeck
and Walkley 1951b; Schaffner 1959; Finlayson 1967; Wilson
1970) ; Meteorus sp. (Schaffner 1959) ; MicrovUtis n. sp. (Schaffner 1959) ; Microtypus n. sp. (Schaffner 1959) ; Orgilus maculiventris (Finlayson 1967; Wilson 1970). EULOPHIDAE—
Elasmus atratus (Schaffner 1959; Peck 1963) ; Pediobius sexdentata (Schaffner 1959; Peck 1963). EURYTOMIDAE—í^wj/íoma
sp. (Wilson 1970) ; Eurytoma crassineura Ashmead (Schaffner
1959 (cited in error according to Burks 1967) ; Peck
1963) ICHNEUMONIDAE—Campo/eiis pyralis (Walley 1970) ;
Campoletis n. sp. (Finlayson 1967; Wilson 1970) ; Camposcopus
aclerivorus (Townes and Townes 1951; Walley 195A; Schaffner
1959- Wilson 1970); Cryptus albitarsis albitarsis (Cresson)
(Schaffner 1959); Diadegma sp. (Wilson 1970) ; Diadegma comptoniellae (Townes and Townes 1951; Schaffner 1959; Finlayson
1967; Wilson 1970) ; Exochus pleuralis Cresson (Schaffner 1959) ;
Gelis sp. (Schaffner 1959); Itoplectis conquisitor (Townes and
Townes 1951; Schaffner 1959; Finlayson 1967; Wilson 1970) ; Mesostenus thoracicus (Finlayson 1967; Wilson 1970) ; Phaeogenes
phycidis (Finlayson 1967; Wilson 1970) ; Phaeogenes sp. (Schaffner 1959) ; Phytodietus burgessi (Finlayson 1967; Wilson 1970) ;
Phytodietus facialis (Townes and Townes 1951); Scambus hispae
(Walley 1960; Finlayson 1967; Walkley 1967; Wilson 1970);
Scambus sp. (Schaffner 1959); Trichionotus prismaticus (Norton) (Schaffner 1959); TricUstus emarginalus (Schaffner 1959);
Triclistus evexus Townes and Townes (Townes and Townes 1959;
Finlayson 1967; Wilson 1970). VTEUOMAIADAE—Catolaccus
aenovirdis (Girault) (Wilson 1970 (as hyperparasite)). TACHINIDAE—Ê'Z^a, palpigera (Coquillett) (Schaffner 1959) ; Eusisyropa blanda (Aldrich and Webber 192J^; Thompson 19U; Finlayson 1967; Wilson 1970) ; Nemorilla pyste (Schaffner 1959; Finlayson 1967; Wilson 1970) ; Schizotachina convecta Walker
(Schaffner 1959).
During this study the following parasites were reared from A.
comptoniella larvae or pupae: BRACONIDAE—AfifaiMs calcarata, Meteorus indagator. ICR^EVMONID AE—Calliephialtes
grapholithae, Campoplex sp., Diadegma comptoniellae, Lycorina
scitulus (Cresson) ; Pimplopterus sp., Pristomerus laticeps. Scam-
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bus hispae.
pyste.

TACmmDAE-Eusisyropa

blanda,

Nemorilla

Acrohasis myricella Barnes and McDunnough
Acrobasis myricella Barnes and McDunnough, 1917: 221.

Description of Larva
(Figs. 26, 61, 101)

.

General.—Length 19.4-23.3 mm. Width 2.3-2.5 mm. Head pale
yellow to yellowish brown with reddish-brown to brown maculation 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 prespiracular plate pale yellowish (yellowish green in living larvae)
Thoracic legs dark brown for most part. Mesothoracic SDl ring
dark brown, yellowish posteriorly. Eighth abdominal segment SDl
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 dorsocaudad.
Head.—Width 1.50-1.75 mm.; length 1.49-1.62 mm.; ruguloseepicranial index 0.78-0.94; labrum moderately emarginate; mandible with large dentiform retinaculum; spinneret about 5.0 times
as long as median breadth.
Prothorax.—Shield and prespiracular plate separate, rugulosedorsal surface of shield irregular from anterior to posterior margin; prespiracular plate and spiracular peritreme separate; distance between Dl setae distinctly less than distance between XDl
setae; distance between SDl and SD2 distinctly greater than distance between SDl and XD2; distance between XDl and XD2
less, greater, or distinctly greater than distance between SDl and
XD2 ; distance between Dl and D2 subequal to or greater than
distance between Dl and XDl.
Mesothorax.-SDl 2.1-2.3 mm. long; SDl ring closed anteriorly, becoming much broader elsewhere and being particulariy
strongly formed dorsoposteriorly.
Metathorax.—Dl and D2 on same pinaculum; SDl and SD2
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
two-thirds as large as diameter of segments; distance between D2
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setae on segment 1 less than or subequal to distance between Dl
setae; distance between D2 setae on segment 6 less than to distinctly less than distance between Dl setae; D2 on segment 1,
3.5-3.8 times as long as Dl ; D2 on segment 8, 2.2-2.4 times as
long as Dl ; distance between Dl and SDl on segment 1 greater
than to distinctly greater than distance between Dl and D2 ; distance between Dl and SDl on segment 8 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—5255, 52-56, 51-54, 48-50, and 47-58, respectively ; diameter of spiracle on segment 6 about one-fourth to one-half as large as diameter of basal ring of SDl on segment 8 ; diameter of spiracle on
segment 7 about one-half as large as diameter of spiracle on segment 8; SDl on segment 8, 1.16-1.82 mm. long; ring at base of
SDl 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; Dl
and D2 on segment 9 usually on separate pinacula, at times on
same pinacula on one side and separate pinacula on other side; Dl
and SDl 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 segments usually elevated. Length 6.9-8.2 mm. Width 2.6-3.0 mm.
Mostly yellowish brown, dorsum with broad, reddish-brown longitudinal streak.
Head—Smooth to very slightly wrinkled ; distal region broadly
rounded.
Thorax.—Prothorax smooth to very slightly wrinkled; mesothorax 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 segments 1-4 punctate; punctures confined to broad longitudinal
streak; punctures on all segments far removed from spiracles;
punctures on segments 5-7 weakly defined and not encircling segments; L2 setae usually present on segment 8; no setae on segment 9 ; gibba low but slightly darker than surrounding integument, caudal margin not clearly delineated ; dorsum of 10th seg-
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ment posterior of gibba usually smooth and about same color as
dorsum of other abdominal segments ; cremaster very weakly developed; cremastral '^spines" consisting of six slender straight
"spines."
Material Examined
FLORIDA : Bonita Springs, 2 larvae, 4 pupae, Myrica cerífera,
21-IV-69, Coll. H. H. Neunzig (U.S.N.M.). Fort Myers, 5 larvae,
2 pupae, Myrica cerífera, 17-IV-68, Coll. H. H. Neunzig.
Larval Host
Myrica cerífera 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. myricella 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. myricella occur
in southern Florida from late March through April. The larvae
live in tubes of silk and frass attached at their base to the terminal 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. myricella 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 incorporated 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. myricella appears to prefer host plants in areas protected
from the wind. Usually larvae occur on plants in low areas adjacent to streams or ponds.
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Parasites
No parasitism of A, myricella has been reported in the literature. Also, no parasites were obtained from larvae or pupae of A.
myricella during this study.

Discussion
The opinion expressed by Heinrich (1956) that Acrobasis is a
composite genus is supported by information obtained from the
present study on the immatures. It appears, however, that a homogeneous 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 Acrobasis, 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 ^
(according to Heinrich
(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 raisedscale ridge.
A. minimella

See footnotes on p. 118.

Based on immatures ^ ^

Group 1 - Larva ^ with thoracic shield and prespiracular plate fused ; larva without large retinaculum on
mandible; pupa not flattened; larva in rigid frass
tube ; feeds ^ on underside
of leaf during entire larval
development ; pupates in
soil; overwinters as prepupa in soil.
A. minimella
Group 2 - Larva with thoracic
shield and prespiracular
plate separate; larva without large retinaculum on
mandible; pupa not flattened; larva without rigid
frass tube; feeds in fruit;
pupates in soil ; overwinters
as prepupa in soil.
A. vaccinii

116

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

Based on adults ^
(according to Heinrich
(1956))
Group 3 - Male with apical
process of gnathos trifúrcate; forewing with raisedscale ridge; black sex-scaling beneath wing.
A. feltella
A, cary alb ella
A, jug lañáis
A, sylviella
A. kearfottella
A, caryae
A. evanescentella
A. stigmella
A. peplifera
A. exsulella
A. angusella
A. demotella
Group 4 - Male with apical
process of gnathos trifúrcate ; forewing with raisedscale ridge; without black
sex-scaling beneath wing.
A. ostryella
A. secundella
A. coryliella
A. cunulae
A. caryivorella
A. betulella
A. rubrifasciella
A. comptoniella
A. myricella

See footnotes on p. 118.

Based on immatures '

Group 3 - Larva with thoracic
shield and prespiracular
plate separate; larva with
large retinaculum on mandible; pupa not flattened;
larva in rigid frass tube;
feeds on foliage; pupates
within tube without enlarging it into pupal chamber;
overwinters as 1/2-grown
larva in tube.
A. indigenella

Group 4 - Larva with thoracic
shield and prespiracular
plate separate; larva without large retinaculum on
mandible; pupa not flattened; larva without rigid
frass tube; bores in bud,
shoot, petiole, or rachis or
feeds between leaves; pupates usually in soil, sometimes in injured part of host
or under bark of host ; overwinters ^ in hibernaculum
on host.
A. caryae
A. nuxvorella
A. elyi
A. evanescentella
A. angusella
A. demotella
A. stigmella
A. exsulella
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Based on immatures ^ ^

Group 5 - Larva with thoracic
shield and prespiracular
plate separate; larva v^ithout large retinaculum on
mandible; pupa not flattened; larva in rigid frass
tube; feeds on foliage; pupates within tube without
enlarging it into pupal
chamber ; overwinters ^ in
hibernaculum on host.
A. feltella
A. juglandis
A, cary alb ella
A. kearfottella
Group 6 - Larva with thoracic
shield and prespiracular
plate separate; larva without large retinaculum on
mandible; pupa not flattened; larva without rigid
frass tube; bores in shoot,
petiole, etc., and feeds on
foliage; pupates within cylindrical pupal chamber ;
overwinters in hibernaculum on host.
A, caryivorella

See footnotes on p. 118.
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Based on adults ^
(according to Heinrich
(1956))

Based on immatures

Group 7 - Larva with thoracic
shield and prespiracular
plate separate; larva with
large retinaculum on mandible; 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 ^ in hibernaculum on host.
A. sylviella
A, ostryella
A, secundella
A. coryliella
A. carpinivorella
A. cunulae
A. betulella
A. rubrifasciella
A. comptoniella
A. myricella
^ 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).
^ Does not include all species treated by Heinrich (1956), but only those
included in present study on immatures.
^ 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 somewhat arbitrary, since there is no way to establish with certainty 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 prespiracular plate of the larva into a single structure immediately separates this species from all other known species of Acrobasis,
According to Hinton (19^3) and Hasenfuss (1960), SL similar con-
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dition also occurs in the closely related genus Cryptoblabes. The
relative position of some of the setae, particularly the Dl and XDl
setae on the thoracic shield, also is diagnostic for A. minimella. A.
minimella constructs a serpentine frass tube on the underside of a
leaf of its host that is very characteristic (fig. 170). Many other
species of Acrobasis (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 firststage larva and adds to it until it is ready to pupate. In addition, it
is significant that A, minimella is the only known American species of Acrobasis that feeds on oak (Quercus),
A, vaccinii does not appear 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.
tricolor 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 Acrobasis grossbecki (Barnes and McDunnough) is a
species distinct from A. indigenella, A large number of Acrobasis
larvae were collected during the present study in several locations
in Florida and southern Georgia where A. grossbecki reportedly
occurs. The behavior of the larvae and the appearance of the
larvae, pupae, and adults were all typical of A. indigenella, A.
indigenella appears to have therefore a continuous distribution
from southern Canada to Florida. A. indigenella apparently differs from all other species of Acrobasis in that it overwinters
within a relatively large frass tube on the host. All other species
whose overwintering habits are known overwinter either in the
soil or in hibernacula on the host.
Group 3 of Heinrich (tabular data) on the basis of the immatures appears to be a heterogeneous aggregation composed of not
one but several species groups. A. feltella, A. juglandis, A, caryaU
bella, and A. kearfottella constitute a complex distinct from the
other 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 tendency v^ith most of the larvae of this group for a reduction in the
number of SV setae on abdominal segment 9. One of these setae is
alv^ays absent on each side of larvae of both A. feltella and A.
caryalhella, and one or both of these setae occur on each side of A,
juglandis, A. kearfottella is an exception to this tendency in that
both SV 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
fev^ in A. juglandis, to a moderate number in A. caryalbella and
A. kearfottella, to many in A. feltella. The cremastral **spines"
and appearance of the gibba of A. feltella, A. juglandis, A. caryalbella, and A. kearfottella also are similar and characteristic.
Heinrich {1956) v^as uncertain as to w^hether A. feltella and A.
caryalbella were two distinct species or a single species. The present study has established beyond question that A. feltella and A.
caryalbella, while similar, are discrete taxa. The differences in the
feeding behavior of the larvae and the appearance of the frass
tubes of the two species are particularly diagnostic.
Some slight differences were observed in regard to the appearance of the larvae and larval frass tubes of A. juglandis collected
from pecan (C. illinoensis) in the southern United States and
from black walnut (J. nigra) in the northern United States. These
differences have been mentioned earlier in the descriptions of A.
juglandis and its 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 group evident within Heinrich's third group is
composed of A. caryae, A. nuxvorella, A. elyi, A. evanescentella,
A. angusella, A. demotella, A. stigmelïxi, and A. exsulella. These
species are borers throughout their larval life and do not make
rigid frass tubes. (A. exsulella 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. caryae, where occasionally pupae are found in the
injured part of the host, and with pupae of A. nuxvorella, which
occur in the injured shoots, under the host bark, or within injured
nuts. The pupae of this group are all very similar, having the same
type of cremastral "spines'* and a distinct gibba.
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A. caryae, A, nuxvorella, A. elyi, and A. evanescentella appear
to be very closely related. The first three species, until recently
(Neunzig 1970), were all included under A. caryae. The diverse
biology of the three species is particularly diagnostic. A. nuxvorella, the pecan nut casebearer, has several generations each season and is restricted to feeding on pecan as last-stage larvae in the
shoots and the nuts. A. caryae has a single generation each season,
even in the South, and feeds as last-stage larvae 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. evanescentella was considered by Heinrich as
"doubtfully distinct from caryae'' (A. caryae. A, nuxvorella, and
A. elyi). The adult and immature stages of evanescentella, v^hile
similar in appearance, are distinct from these species. A. evanescentella does occur in the shoots of pecan, v^hich is also the host of
A. nuxvorella; however, there are particularly distinct differences
in the seasonal occurrence of the larvae and in the pupation habits
of the two species.
Acrobasis peplifera of Dyar has been shown in the present
study to be an ecophenotype of A. exsulella. This confirms Heinrich'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. exsulella—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 differences in size, the larvae 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. sylviella in group 3 with A. feltella, A.
juglandis, A. caryalhella, A. kearfottella, A. caryae, A. evanescentella, A. angusella, A. demotella, A. stigmella, A. exsulella, and A.
peplifera (p. 116). On the basis of larval behavior, pupal morphology, and host relationships, A. sylviella 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. carpinivorella, described after Heinrich's revision (Neunzig 1970), 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 Acrobasis 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. caryivorella is
placed in a species group by itself (p. 117). The behavior of this
species is also unique, particularly with regard to the pupal chamber. 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.
cunulae and A. caryivorella is not supported by the present
study.
Group 7 of the present study (A. sylviella, A. ostryella, A.
secundella, A. coryliella, A. carpinivorella, A. cunulae, A. betulella,
A. rubrifasciella, A. comptoniella, and A. myricella) closely follows in composition the last species group proposed by Heinrich.
A. sylviella has been transferred from Heinrich's third group to
this group and A. carpinivorella 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 additional frass tubes the following spring, which they eventually enlarge into a separate bursif orm, 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. rubrifasciella. During the present study observations were also made of A. rubrifasciella and other species of
Acrobasis 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 substrate 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 accumulated, 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 (1937) for A. betulella, 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 frequently emerge from large, properly constructed pupal chambers.
A, ostryella 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, ostryella,'' During the present study the morphology of the larvae and pupae and the larval behavior of A. ostryella
and A. secundella were found to be very similar. Ely (1913) stated
that the ^'cocoons" of A. secundella differed from those of A.
ostryella. No consistent differences in either the larval tube or
pupal chamber of A. secundella and A. ostryella could be detected
during the present study. Only host differences presently suggest
that A. ostryella 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. myricella is
distinct from A. comptoniella. As evidenced in the present paper,
the immature stages of the two species are distinct. The larvae of
A. comptoniella and A. myricella are especially easy to separate
and leave no doubt as to the validity of A. myricella as a separate
species. A. myricella occurs on My rica in the southeastern United
States, whereas A. comptoniella is found on Myrica in the northeastern United States and southeastern Canada.
Hasenfuss (1960) in his study of the larvae of the European
species of Acrobasis 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 trifúrcate gnathos 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
Dl and SDl is usually less than, equal to, or slightly greater than
between Dl and D2 on abdominal segments 1-8. With all American species examined, the distance between Dl and SDl is distinctly greater (usually 1.5-2 times) than between Dl and D2 on
abdominal segment 1, and the distance between Dl and SDl 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
Dl setae on abdominal segments 1-6.
The superficial appearance of the larvae of most of the European species also differs from that of the American species.
According to Hasenfuss, all European species have longitudinal
stripes except Acrobasis nocutana (Hübner). Some American species have pale patches and streaks laterally and dorsally, but none
have stripes.
The most 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 mandibles of one of the European species of Acrobasis (Acrobasis tumidana Schiffermiller). It is therefore not possible to make a meaningful comparison of these structures. It would be of particular
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 Acrobasis, 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 species in this country as well as in Europe. Data relating to the
biologies of the species appear to be necessary in establishing
relationships and should definitely be included in a revisional
study.
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1-8.—Cephalic aspect of left half of head of last-stage Acrobasis
larvae: 1, minimella Ragonot; 2, vaccinii Riley; 3, indigenella (Zeller) ; 4,
caryae Grote; 5, nuxvorella Neunzig; 6, elyi Neunzig; 7, evanescentella
Dyar; and 8, stigmella Dyar.

FIGURES
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9-16.—Cephalic aspect of left half of head of last-stag:e Acrobasis
larvae: 9, exsulella (Zeller) ; 10, angusella Grote; 11, caryivorella Ragonot;
12, caryalbella Ely; 13, kearfottella Dyar; 14, juglandis (LeBaron) ; 15,
demotella Grote; and 16, feltella Dyar.

FIGURES
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17-21.—Cephalic aspect of left half of head of last-stage Acrobasjis
larvae: 17, secundella Ely; 18, ostryella Ely; 19, coryliella Dyar; 20,
cunulae Dyar and Heinrich; and 21, sylviella Ely.

FIGURES
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22-26.—Cephalic aspect of left half of head of last-stage Acrobasis
larvae: 22, carpinivorella Neunzig; 23, betulella Hülst; 24, rubrifasciella
Packard; 25, comptoniella Hülst; and 26, inyricella Barnes and McDunnough.

FIGURES
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27-35.—Part of dorsal surlace of labrum of last-stage Acrohasis
larvae: 27, minimella Ragonot; 28, indigenella (Zeller) ; 29, juglandis
(LeBaron); 30, sylviella Ely; 31, caryivorella Ragonot; 32, ostryella Ely;
33, betulella Hülst; 34, elyi Neunzig; and 35, comptoniella Hülst.

FIGURES
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36-44.—Dorsal aspect of right mandible of last-stage Acrobasis
larvae: 36, minimella Ragonot; 37, vaccinii Riley; 38, indigenella (Zeller) ;
39, caryae Grote; 40, nuxvorella Neunzig; 41, elyi Neunzig; 42, evanescentella Dyar; 43, angusella Grote; and 44, demotella Grote.

FIGURES
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52
45-53.—Dorsal aspect of right mandible of last-stage Acrobasis
larvae: 45, stigmella Dyar; 46, exsulella (Zell^r) ; 47, feltella Dyar; 48,
juglandis (LeBaron) ; 49, caryalbella Ely; 50, kearfottella Dyar; 51,
caryivorella Ragonot; 52, sylviella Ely; and 53, ostryella Ely.

FIGURES

TAXONOMY OF ACROBASIS LARVAE AND PUPAE

141

61
54-61.—Dorsal aspect of right mandible of last-stage Acrobasis
larvae: 54, secundella Ely; 55, coryliella Dyar; 56, carpinivorella Neunzig;
57, cunulae Dyar and Heinrich; 58, betulella Hülst; 59, rubrifasciella
Packard; 60, comptoniella Hülst; and 61, myricella Barnes and McDunnough.
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62-68.—Lateral aspect of left half of prothoracic shield and prespiracular 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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69
71

72

76

77

í2>
79

81

69-81.—Lateral aspect of left half of prothoracic shield and prespiràcular plate of last-stage Acrobasis larvae: 69, betulella Hülst and 70,
comptoniella Hülst. SDl, SD2, and pinacula on metathorax of last-stage
Acrobasis larvae: 71, caryivorella Ragonot and 72, kearfottella Dyar. Dorsal
aspect of right half of abdominal segments 8 and 9 of last stage Acrobasis
larvae: 73, vaccinii Riley and 74, demotella Grote. SDl, SD2, and ring on
mesothorax of last-stage Acrobasis larvae: 75, minimella Ragonot; 76,
vaccinii Riley; 77, indigenella (Zeller) ; 78, caryae Grote; 79, nuxvorella
Neunzig; 80, elyi Neunzig; and 81, evanescentella Dyar.

FIGURES
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82
83

84
85

88

87

91
90

93

95

"19

99

97

96

100
98

82-101.—SDl, SD2, and ring on mesothorax of last-stage Acrobasis
larvae: 82, angusella Grote; 83, demotella Grote; 84, stigmella Dyar; 85,
kearfottella Dyar; 86, caryalbella Ely (Dl and D2 also included) ; 87,
exsulella (Zeller) ; 88, feltella Dyar; 89, secundella Ely; 90, ostryella Ely;
91, juglandis (LeBaron) ; 92, caryivorella Ragonot; 93, sylviella Ely; 94,
caryalbella Ely (Dl and D2 also included) ; 95, carpinivorella Neunzig;
96, rubrifasciella Packard; 97, cunulae Dyar and Heinrich; 98, betulella
Hülst; 99, coryliella Dyar; 100, comptoniella Hülst; and 101, myricella
Barnes and McDunnough.
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103

102-105.—Acrohasis pupae: 102, evanescentella Dyar, dorsal aspect;
103, evanescentella Dyar, lateral aspect; 104, carpinivorella Neunzig, dorsal
aspect; and 105, carpinivorella Neunzig, lateral aspect.

FIGURES
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m

113

106-113.—Dorsal aspect of cephalic segments of Acrobasis pupae:
106, minimella Ragonot; 107, vaccinii Riley; 108, indigenella (Zeller) ; 109,
caryae Grote; 110, nuxvorella Neunzig; 111, elyi Neunzig; 112, evanescentella Dyar; and 113, angusella Grote.

FIGURES
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119

147

115

120

114-120.—Dorsal aspect of cephalic segments of Acrobdsis pupae:
114, demotella Grote; 115, exsulella (Zeller) ; 116, stigmella Dyar; 117,
juglandis (LeBaron) ; 118, feltella Dyar; 119, kearfottella Dyar; and 120,
caryalbella Ely.

FIGURES
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127
126

121-127.—Dorsal aspect of cephalic segments of Acrobasis pupae:
121, caryivorella Ragonot; 122, sylviella Ely; 123, secundella Ely; 124,
ostryella Ely; 125, coryliella Dyar; 126, carpinivorella Neunzig; and 127,
cunulae Dyar and Heinrich.

FIGURES
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149

129

130

131

128-131.—Dorsal aspect of cephalic segments of Acrobasis pupae:
128, rubrifasciella Packard; 129, betulella Hülst; 130, comptoniella Hülst;
and 131, myricella Barnes and McDunnough.

FIGURES
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139

132-139.—Dorsal aspect of caudal segments of Acrobasis pupae: 132,
minimella Ragonot; 133, vaccinii Riley; 134, indigenella (Zeller) ; 135'
caryae Grote; 136, elyi Neunzig; 137, nuxvorella Neunzig; 138, evanescentella Dyar; and 139, angusella Grote.

FIGURES
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140-146.—Dorsal aspect of caudal segments of Acrohasis pupae: 140,
demotella Grote; 141, exsulella (Zeller) ; 142, stigmella Dyar; 143, juglandis
(LeBaron) ; 144, feltella Dyar; 145, kearfottella Dyar; and 146, caryivorella
Ragonot.

FIGURES
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153

147-153.—Dorsal aspect of caudal segments of Acrobasis pupae:
147, caryalbella Ely; 148, sylviella Ely; 149, ostryella Ely; 150, secundella
Ely; 151, coryHella Dyar; 152, ruhrifasciella Packard; and 153, carpinivorella Neunzig.
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154-157.—Dorsal aspect of caudal segments of Acrobasis pupae:
154, betulella Hülst; 155, comptoniella Hülst; 156, myricella Barnes and
McDunnough; and 157, cunulae Dyar and Heinrich.

FIGURES
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158-162.—158, Fruit of Vaccinium australe Small infested by Acrobasis vaccinii Riley; 159, shoot of Gary a illinoensis (Wangenheim) K. Koch
infested by A, evanescente lia Dyar; 160, nut of C. illinoensis infested by
A, nuxvorella Neunzig; 161, rachis of C. tomentosa (Poiret) Nuttall
infested by A. elyi Neunzig; and 162, shoot of C. pallida (Ashe) Graebner
infested by A, caryae Grote.
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163-169.—163, Alnus serrulata (Aiton) Willdenow with frass tube
and injury of Acrobasis rubrifasciella Packard; 164, exposed frass tube and
injury to Carya tomentosa (Poiret) Nuttall by A. exsulella (Zeller) ; 165,
concealed frass tube and injury to C. tomentosa (Poiret) Nuttall by A.
exsulella; 166, hibernaculum of A. stigmella Dyar on terminal bud of C.
tomentosa; 167, shoot of Carya sp. killed by boring of larva of A. stigmella
Dyar into expanding bud and shoot; 168, injured and curled leaflet of C.
ovata (Miller) K. Koch, which conceals frass tube of A. feltella Dyar attached 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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170
FIGURE

170.—Frass tube and injury of Acrobasis minimella Ragonot on
Quercus sp.

TAXONOMY OF ACROBASIS LARVAE AND PUPAE

I57

173

172

171

175

177

174

178

179

171-180.—Frass tubes and pupal chambers of Acrobasis larvae and
pupae: 171, indiginella (Zeller), frass tube; 172, feltella Dyar, frass tube;
173, caryalbella Ely, frass tube; 174, kearfottella Dyar, frass tube; 175,
caryivorella Ragonot, pupal chambers; 176, sylviella Ely, frass tube and
pupal chamber; 177, ostryella Ely, pupal chamber; 178, secundella Ely,
pupal chamber; 179, coryliella Dyar, pupal chamber; and 180, juglandis
(LeBaron), frass tube.

FIGURES
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182

184
185

181-186.—Frass tubes and pupal chambers of Acrobasis larvae and
pupae: 181, carpinivorella Neunzig, pupal chamber; 182, cunulae Dyar and
Heinrich, pupal chamber; 183, ruhrifaseiella Packard, frass tube and pupal
chamber; 184, betulella Hülst, pupal chamber; 185, myricella Barnes and
McDunnough, frass tube and pupal chamber; and 186, comptoniella Hülst,
frass tube and pupal chamber.

FIGURES
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