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OBSERVATIONS ON THE LIFE HISTORY OF TAPHROCERUS 
GRACILIS (SAY) } 

(BEETLE, FAMILY BUPRESTIDAE) 

RoyaL N. CHAPMAN 

The bulrush leaf miner, Taphrocerus gracilis (Say) (Say, 1825), belongs 
to that minority of the family of metallic wood-boring beetles, Buprestidae, 
which mine in the leaves of plants. The eggs and the larvae have not been 
described in literature heretofore, and the life history has never been 
published. So far as is known, this beetle is unique among the Bupresti- 
dae in that it emerges and feeds for a month or two before it hibernates 
in the adult stage. 

This species is abundant in the vicinity of the Cornell Biological Field 
‘Station, and it was here that the present study was begun under the 
direction of Dr. James G. Needham. 

DESCRIPTIONS OF STAGES 

The adult beetles 

The adult beetles are shown in Plate II, 3 and 4. They vary in length 
from 3 to 4.7 millimeters. A large number of specimens from Okefenokee 
Swamp, Georgia, are uniformly small, measuring only about 3 millimeters 
in length. Those from central New York and southern Minnesota are 
in general uniformly large, altho a few specimens have been taken which 
are nearly as small as those from Georgia. 

The beetles are flattened in form, and the general contour is smooth. 
They have grooves into which the appendages fit when retracted, and these 
are so formed that when the legs and the antennae are retracted into 
them the ventral surface of the body is hardly less smooth of contour 
than the dorsal surface. The antennae fit into grooves which extend 
latero-ventrad along the sides of the head and the prothorax. The prc- 
thoracic legs fold with the tibiae anterior to the femora, while the other legs 
fold with the tibiae posterior to the femora. The tarsae fit snugly into 
grooves about the coxae. 

The egg 

The egg of this beetle (Plate I, 1) is oval in outline and measures 0.067 
by 1.05 millimeters. When first deposited, it appears fluid-like and trans- 
parent. In a few minutes it becomes whitish, and after the lapse of a 
few hours it is shiny black. When deposited, it flattens out on the leaf 
like a drop of viscid fluid with the margins extremely thin and the center 
about half a millimeter in thickness. Around the margin of the egg there 
is a transparent substance which adheres so closely to the leaf that some 
of the epidermis of the leaf is often torn away when the egg is removed. 
This is evidently a mucilaginous substance secreted by the female to serve 

1 Contribution from the Entomological Laboratory of Cornell University. 

3 
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the purpose of gluing the egg to the leaf. The egg membranes remain 
attached to the leaves thruout the season, and even in the fall may be 
found adhering to the deserted blotch mines. 

The larva 

The larva varies so greatly, from the first instar to the last, that it is 
at first difficult to recognize it as the same species in the different instars. 
When the larva is first hatched (Plate I, 2), the prothorax, into which the 
head is retracted, is very broad in proportion to the rather slender 
abdomen, and the general appearance is like that of the buprestid larvae 
which burrow in the wood (Burke, 1917). At each side of the head, a 
small, clublike appendage projects from the prothorax. These append- 
ages are enlarged at their distal ends and are covered with a very thin, 
spinous layer of chitin. The larva is able to retract the appendages to 
some extent, and seems to use them while feeding, as is described later. 

The size of the head, as determined by measuring to the outer margins 
of the longitudinal apodemes (Plate I, 2), has been found to be uniform 
within each instar. The head of the first instar measures 0.01 millimeter 
and that of the second instar 0.14 millimeter. 

In addition to its larger size, the larva of the second instar (Plate I, 3) 
differs from that of the first in the smaller proportionate size of the pro- 
thorax, a difference which is due to the relatively smaller head which is less 
completely retracted into the prothorax. Whereas the prothorax at the 
beginning of the first instar is approximately twice the width of the remain- 
ing segments of the body, which are all of about uniform width, the body 
of the second-instar larva gradually tapers from the rather broad prothorax 
to the terminal, or tenth, abdominal segment, which is the narrowest of 
the series. A rectangular chitinous shield is developed on the median area 
of both the dorsal and the ventral side of the prothorax. 

Even within each instar there is a noticeable difference with regard to 
the retraction of the head. During the first part of each instar, the head 
is larger in proportion to the remainder of the body, and is usually more 
retractile; but later, after the body has grown, the head is proportionately 
smaller and somewhat less retractile. 

The larva of the third instar (Plate I, 4) differs from the second mainly 
in size, the head measurement being 0.217 millimeter. On the ventral side 
of the ninth and tenth abdominal segments there appears a pair of rudi- 
mentary prolegs, so closely associated with each other that they seem 
almost as one. In the second instar these are so small that their presence 
is detected with difficulty, while in the third instar they may be seen 
distinctly with the aid of a lens, or even with the naked eye if the larva 
is attempting to crawl about. 

Thus the three instars of this larva exhibit successive stagés in the 
modification of the whole body, especially in the head and the prothorax. 
The first instar retains the typical condition of the buprestid larvae, with 
the relatively large head retracted into the prothorax; while each of the 
following instars exhibits a modification of the relative size of the head 
and the prothorax, until, in the third instar, the mature larva seems to 
have lost the characteristics of the wood-boring Buprestidae. 
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EGG AND LARVA OF TAPHROCERUS GRACILIS 

1, Egg on leaf. 2, First-instar larva. 3, Second-instar Jarva; 4, Third-instar larva (ap, prothoracic 
appendage; sh, chitinous shield of prothorax) 

(Drawn by Helen A. Sanborn) 
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PUPA, AND ADULT BEETLE OF TAPHROCERUS GRACILIS 

1, Male pupa, ventral view. 2, Terminal segments of female pupa. 3, Adult beetle, ventral view. 
4, Adult beetle, dorsal view 

(Drawn by Helen A. Sanborn) 
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The pupa 

The pupa resembles the adult in form and shape, but, unlike the pupae 
of the wood-boring buprestids that have been examined, it is encased in 
hard chitin. All the appendages are so closely appressed to the body that 
the chitinous covering is continuous over the whole surface, with only con- 
vexities and depressions marking the position of the appendages. The pro- 
thoracic leg, like the others, is so folded that the tibia is posterior to the 
femur, which, as may be seen from a comparison of the figures (Plate IT, 
1 and 3), is quite different from the condition in the adult, in which the 
prothoracic leg is folded anteriorly. 

The sexes may be distinguished, with the aid of a lens, by the terminal 
abdominal segment of the pupa, which in the male is divided into three 
longitudinal parts (Plate II, 1 and 2). Also, the female is slightly larger 
than the male, altho this character is not sufficiently pronounced to be 
dependable. 

LIFE HISTORY 

Oviposition 

The eggs are laid on the leaves of the flood-plain bulrush (Sczrpus 
fluviatilis) from the middle of June until the middle of July. In the vicinity 
of Ithaca, New York, in 1915 and 1916, the majority of the eggs were laid 
between June 20 and July 10. 

The female beetle selects the place for oviposition after careful inspec- 
tion of the lower side of the leaves, sometimes spending six minutes or 
more in walking back and forth from the tip to the base of a leaf. Some- 
times the leaf examined seems to be entirely unsuited for oviposition, 
and the beetle will then go to another leaf or even to another plant. 
Usually the beetle soon finds a place that seems favorable, thrusts out 
its ovipositor, and moves it back and forth like a paintbrush over the 
leaf surface. From five to seven pellets of excrement are usually placed 
on the egg during or immediately after oviposition. These adhere to the 
moist surface of the egg and may remain for several days. Three or four 
minutes is the usual length of time for the process of oviposition, altho 
it has been observed to take as long as five and one-half minutes. 

As soon as one egg has been deposited, the beetle may go to another 
leaf or to another plant and repeat the process. One female observed 
completed ovipositing on one plant at 12.32 p.m. and began to oviposit 
on another plant at 12.38. Just how many eggs one female is capable 
of laying has not been ascertained, for it is very difficult to follow the 
small beetles in their rapid flight amidst the vegetation. About noon on a 
warm, sunny day was found to be the most favorable time to observe 
oviposition. 

As many as four or five eggs have been found on a single leaf, but one 
or two is the average number. During August of 1915, scarcely a plant 
could be found among the almost pure growth of Scirpus fluviatilis at 
the head of Cayuga Lake, which did not have at least one egg on one or 
more of its leaves. The eggs were found anywhere from the tip to the 
base of the leaf, with the greater number slightly nearer the tip than the 
base and about midway between the midrib and the margin of the leaf. 
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The eggs assume a whitish appearance about ten minutes after oviposi- 
tion, and gradually turn black, until, after forty-eight hours, they are a 
shiny black, as previously stated. Owing to the crescentic shape of the 
developing embryo, the eggs may appear to be slightly larger on one side 
en on the other. Under ordinary conditions they hatch in about ten 
ays. 

Emergence of the larva 

The larva emerges from the egg by eating its way thru the side adher- 
ing to the leaf, and passes directly into the leaf tissue without exposing 
itself to the exterior. The fact that the egg is firmly attached to the leaf 
makes it possible for the larva to obtain leverage as it eats thru the leaf 
epidermis. The longitudinal veins of the leaf are just far enough apart 
to allow the flattened head and thorax of the larva to pass between them 
and permit it to enter the parenchyma, where it is surrounded by an 
abundant food supply. 

The course taken by the larva as it first begins to mine its way about 
in the leaf seems to vary. It begins eating at once, forming a blotch 
mine which gives the leaf a blistered appearance. Some larvae begin to 
mine toward the tip of the leaf, while others mine on the side toward the 
base of the leaf. In either case the burrow assumes an area of three or 
four square millimeters in about twenty-four hours, and then the larva 
proceeds to mine toward the opposite end of the leaf. Ordinarily this 
alternating between one end of the mine and the other seems to con- 
tinue until the larva has reached maturity. 

An egg that was kept under constant observation hatched on June 13, 
and the larva made a mine, two square millimeters in extent, toward 
the base of the leaf the first day. By July 7 the mine measured 4 by 6 
millimeters, the major part of which was toward the tip of the leaf. On 
July 17 the mine measured 4 by 55 millimeters, 35 millimeters of the 
length being toward the tip of the leaf. In three more days the burrow 
was complete, measuring 98 millimeters in length, and extending 35 miulli- 
meters toward the tip of the leaf and 63 millimeters toward the base. 

The completed burrows were found to vary in length from 62 to 170 
millimeters, and they usually extended from the midrib to the margin of 
the leaf, often causing the leaf to become rolled. A few leaves were 
found in which the larva had crossed the midrib and continued its mine 
on the other side. Others were found in which as many as four larvae, 
working in the same leaf, had united their mines into one, and all the 
larvae had matured successfully. 

In feeding, the larva devours all of the tissue between the two layers of 
the leaf epidermis. Its body, including the prothorax, remains stationary, 
while its head moves from side to side until all the tissue within reach has 
been eaten. Then the prothorax is crowded forward, forcing the two 
layers of epidermis apart. From the new position, the process of eating 
all the tissue within reach is repeated. In holding the prothorax in 
place and in moving it forward to a new position, the small appendages 
of this part of the body seem to be used very much like ordinary pro- 
thoracic legs. 

At the end of each instar the larva evidently returns to the central part 
of the mine to molt, for it is here that all of the castings, and eventually 
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the pupae, are to be found. The exact length of each instar has not been 
determined. It seems probable that the instars vary, for larvae of the 
different instars have been found at widely different times and in burrows 
of various lengths. The length of the larval stage varies from about three 
to four or more weeks, and the greatest amount of the mining is done during 
the last three or four days of feeding, as is shown by the measurements 
given in a preceding paragraph. 
When the feeding has ceased, the larva measures seven or eight milli- 

meters in length and appears rather plump. At this time it crawls to the 
more spacious central part of the mine, where, surrounded by an accumu- 
lation of dried pellets of excrement, it undergoes metamorphosis. 

The pupa 

The pupa as it first emerges from the larval skin, is soft and white. In the 
course of a few hours, the outer covering becomes hard and brown. In the 
laboratory this was observed to take place within about twelve hours, and 
field observations indicate that this is.about the average length of time. 
No motion has ever been observed in the pupa from shortly after the 
time that it emerged from the larval skin until the emergence of the adult. 
Under laboratory conditions the pupal stage lasts ten days, which probably 
is a fair representation of the normal. 

In order to permit the emergence of the adult, the pupal skin breaks 
along the median line from the anterior margin of the prosternum, on the 
ventral side, over the head and prothorax to the anterior margin of the 
mesotergum. As the adult appendages are drawn out, the chitinous 
covering of the pupa ruptures along the impressed lines which outline the 
wings and legs and the thoracic segments, making the emergence of the 
adult less difficult. 

The adult beetle 

Within a few days after emergence (which at Ithaca, New York, takes 
place about the second week in August), the adult beetles start feeding on 
the tender top shoots of the flood-plain bulrush. On warm, sunny days 
they may be seen feeding on the edges of the leaves, cutting little notches 
which are sometimes so deep that they cause the leaves to bend over. 
The beetles fly very rapidly, but they seldom seem to have occasion to 
fly about; several beetles have been observed to remain feeding on the 
same plant for more than two hours. Much of the time they walk about 
examining the edges of the leaves, apparently to no purpose. 

They often continue to feed on warm autumn days even after the first 
frosts, which do not seriously injure the bulrush. At Ithaca in 1915 
the beetles were abundant as late as October 14. In 1916, at the Univer- 
sity of Minnesota, two beetles remained on bulrushes in a cage until 
October 5. 

The hibernation of the beetles is as yet an unsolved problem. From 
the time of their disappearance from the leaves of the bulrush in the fall 
until they reappear on the new leaves in the spring, no trace of them has 
been found. The fact that the beetles have never been found in any 
part of the plants late in the fall or during the winter, together with the 
fact that the areas on which Scirpus flwiatilis grows are completely 
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flooded very early in the spring, makes it seem very probable that the 
beetles migrate in the fall to higher land for the purpose of hibernation. 

The number of beetles found after the period of frost in the fall, gradu- 
ally: decreases until no more are to be found either on the plants or in the 
débris covering the ground. After severe frosts beetles have been found, 
both in New York and in Minnesota, which were in a semi-dormant 
condition. These are always in the crevices of the leaf axils, and when 
dislodged they fall to the ground, apparently too numb and helpless to 
escape. 

Large quantities of Scirpus and of the débris covering the ground have 
been taken to the laboratory and examined with the greatest care, but 
nothing more than a few fragments of dead beetles has ever been found. 
Since much of the Scirpus grows in several inches or even a foot of water, 
it would seem that there is little possibility of the beetles’ falling from 
the plants in the autumn, spending the winter wherever they fell, and in 
some way surviving the spring floods. 

One cannot help asking what becomes of the beetles that linger late in 
the fall and drop to the débris under the plants when dislodged. Are 
these beetles lost in the spring floods, and do only the beetles that migrated 
earlier in the fall survive the winter? Or do even these late beetles, as 
seems to be indicated by a cage experiment, revive in the warmth of some 
later autumn days and migrate to suitable winter quarters? As yet the 
assumption that the beetles migrate at all is not proved, altho the circum- 
stantial evidence makes it seem to be a safe assumption. Certain other 
buprestid beetles hibernate as adults in the pupal cells, but none are 
known to migrate to winter quarters (Burke, 1920; Knull, 1920 and 1923). 

ECOLOGY 

Food plants 

The questions of geographic and local distribution are bound up in the 
food-plant relations, for no amount of searching has detected this beetle 
anywhere except on the flood-plain bulrush, Scirpus fluviatilis. So far 
as is known, the distribution of Taphrocerus gracilis is more limited than 
that of Scirpus fluviatilis, which occurs thruout northeastern and central 
United States. Even isolated patches of the bulrush have their popula- 
tion of beetles in central New York and southern Minnesota, while none 
were found in Lake County, Minnesota. 

Blatchley (1910) states that Taphrocerus gracilis occurs on buttonbush 
(Cephalanthus occidentalis), but careful searching in various parts of New 
York has failed to discover it on this shrub. Since the beetles do some- 
times light on other plants than Scirpus fluviatilis, it is possible that they 
may be taken occasionally on buttonbush. 

Parasites 

Egg parasites are the most abundant of all the parasites of this beetle. 
A small braconid has been found to have parasitized as many as seventy 
per cent of the eggs toward the close of the season. These parasites 
usually occur two in an egg, but occasionally one is found and four are 
not infrequent. The life history of this braconid has not been worked 
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out completely. At the time of its emergence, a round hole is made in 
the top of the beetle egg thru which the adult parasites emerge. 
A larval parasite, only three specimens of which were seen, was found 

in the mines of the beetle larvae. This was an external parasite, deter- 
mined by Dr. A. A. Girault as a new species (Achysocharis donna). Other 
larval parasites that were found have not yet been determined. 

Behavior of the beetles 

Temperature seems to be a factor strongly influencing the behavior 
of Taphrocerus gracilis. Observations have shown that on a warm, 
sunny day the beetles are actively feeding on the leaves of the bulrush, 
and that they fly quickly when disturbed. On a cold day, and especially 
early in the morning, the beetles are inactive and are found in the crevices 
between the bases of the leaves and the stalk of the bulrush, and they 
retract their legs and fall back into the crevices when disturbed. 

In the field experiments, the beetles were approached when on the 
bulrushes, and if they did not respond in some way a pair of forceps was 
waved near them. They would then either retract their appendages and 
fall, fly away, or cling to the leaves. If they clung to the leaves, they 
were mechanically stimulated by touching with the forceps until they 
were forced to contract and fall, or to fly away. Sometimes all three 
reactions would be obtained from a single individual. At first it would 
cling to the leaf; when further stimulated it would retract its appendages 
and start to fall, and then it would begin to fly. Such a complex response 
Was common at temperatures between 19° and 20° C. It was as if the 
beetles were slightly torpid and the beginning of flight was delayed by 
the slowness of response. If the beetles were in such a position on the 
leaves that they fell into the crevices at the base, flight never began at 
all. If they were out near the tips of the leaves and actually fell, flight 
might begin before they reached the water, at the above-named tempera- 
tures. At lower temperatures the beetles were rarely found out near the 
tips of the leaves, but when they were they would fall great distances 
without flying at all. 
A summary of 190 experiments in which different beetles were used for 

each experiment, except possibly when the same beetle was accidentally 
met with on different plants, is given in table 1: 

TABLE 1. Reactions or THREE Lots or BreetLtes TO MECHANICAL STIMULATION AT 

DIFFERENT TEMPERATURES 

(Numbers of beetles in respective lots, 27, 33, and 130) 

Temperature (degrees centigrade) 

Reaction 
From From = | — ° 

Below 19" | 19° to 20° | 20° to 30° 

emcentebatcontracted.......-.+-sccsscss ss 89 39 40 
er cent that flew:........05... Bie aca hea nee | + 54 77 
er cent that clung to leaves................... | 18 nod: 22 

t 
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In table 2 are contained the results of a series of experiments which 
began on June 30, 1917, before sunrise, while the temperature was low, 

TABLE 2. 

(Tested in succession as indicated, with rising temperature) 

Reactions oF 82 Beeties TO MECHANICAL STIMULATION 

Number of beetles that Number of beetles that 

Temperature Temperature 

ee d Flew Clung Pee d Flew Clung 

1 14.5°C 1 10)” 
1 1 1 1 
ilk 1 
1 1 il 
I 1 
1 | 1 
1* 1 
1 1 1 1 
1 | 1 1 
1* | I ! 
1 1 i 

1 1 
1 15.5° 1 1 
1 | 
1 1 | 1 20). 5° 
1 1 1 
1 1 1 1 
if 1 1 
1 1 1 

1) i NS. 1* 1 24°+ 
1 1 1 

1 1 
sae Leal 1 
1 | 1 1 

1 | 1 1 
1 1 1 

1 1 | 1 
a ——— eens 1 1 

| 1 19° 1 
1 1 

1 1 
1 1 

1 1 
1 1 

1 1 
1 1 1 

1 1 1 
1 1 1 

1 1 
1 1 
1 1 
1 1 

1 
1 
1 
i | 1 

* Beetle fell into water. 
+ Direct light from the rising sun began to fall on the plants at this time. 
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and continued until the sun was well up in the sky and the temperature 
had risen to 24° C. The time is not given, for the beetles were tested as 
they were found by searching about among the bulrushes. 

It is to be noted from table 2 that there was a gradual change of the 
response until the beetles all responded by flying. July 7, 1917, was a windy 
day and the bulrushes were being blown about, and in 46 experiments on 
that day, 35 beetles responded by flying, 10 by clinging, and 19 by con- 
tracting. In this case, the proportion that contracted was unusually 
high, for the temperature varied from 27.5° C. at 10.15 a.m. to 30° C. 
at noon. Of the 19 beetles that retracted their appendages, 6 first clung 
to the leaves and had to be dislodged with the forceps when they fell. 

This change of response, correlated with a rising temperature, was so 
marked that laboratory experiments were used to verify the field observa- 
tions. The beetles were placed in a jar containing bulrushes and sur- 
rounded by warm water. At a temperature of 30° C., they were very 
active, responded positively to light, and when disturbed took to their 
wings or clung tenaciously to anything that came in contact with them. 
When cracked ice was substituted for the.warm water and the temperature 
was lowered to 15° C., the beetles became much less active and responded 
negatively to light, which resulted in their retirement to secluded places 
such as the crevices in the axils of the leaves; and when disturbed, they 
retracted their appendages and allowed themselves to fall instead of taking 
to their wings as with the higher temperature. 

CORRELATION OF STRUCTURE AND HABITS 

From the field observations and the laboratory experiments described 
in the preceding paragraphs, one may correlate the retractile appendages 
of the beetles with their reactions. When the temperature is low, and the 
inactive beetles, by reason of their negative reaction to light, are at the 
base of the leaf, any disturbance will cause them to retract their appen- 
dages and fall into the crevice between the leaf and the stem. Attempts 
to remove a beetle will only serve to push the leaf sheath away from the 
stalk of the plant and allow the smooth, flat body of the beetle to slide 
farther down into the crevice. 

On warm, sunny days the active beetles are out on the foliage, in accord- 
ance with their positive response to light. When disturbed, they take to 
their wings and escape, whereas if they responded as they do in a low 
temperature, they would in many cases fall into the water. 

The abdominal prolegs, or ambulatory ampullae,? of the larva may be 
considered as a structure correlated with its habits. Unlike its wood- 
boring ancestors, the larva of this species crawls about in a mine between 
the upper and lower layers of the leaf epidermis. The mine, as previously 
stated, often appears as a blister with a spacious interior, in which the larva 
would be unable to move about without some organ of locomotion. 
A model of the posterior end of the abdomen was made, in order to 

determine what modifications have taken place in the development of 
this apparently new structure. As shown by the drawings (Plates III 
and IV), which represent, respectively, the right side and a part of the 

2 Ambulatory ampullae is the name given by Craighead (1915) to somewhat analogous structures on 
cerambycid larvae. 
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left side of the larva, the prolegs are situated between the ninth and tenth 
segments. The model represents the right side of the larva as so con- 
tracted that the ventral longitudinal muscles of the left side are relaxed 
and the proleg of that side is near the midline. The oblique position of 
the ventral longitudinal muscles is such that when those on one side are 
contracted and those on the other side are relaxed, the end of the abdo- 
men is turned toward the contracted side and the proleg of that side is 
lateral to the midline while the proleg of the relaxed side approaches the 
midline. 

There are three groups of muscles entering each proleg. As shown in 
Plate III, the anterior group, consisting of three muscles, originates on 
the dorsal wall between the eighth and ninth segments and is inserted in 
the anterior part of the proleg. The posterio-lateral group of two muscles 
originates on the dorsal wall in the region between the ninth and tenth 
segments, and is inserted in the proleg posterior to the first group. The 
posterio-median muscles are very small, and originate on the wall of the 
rectum and pass to the proleg. 

The posterio-lateral group of muscles evidently represents the dorso- 
ventral muscles which occur normally between the segments, as may be 
seen in the seventh and eighth segments in the model. The posterio- 
median group of muscles, from the rectum, are, no doubt, the equivalent 
of the muscles passing from the rectum to the dorsal wall of the abdomen, 
and are enlarged slightly in connection with their function in the proleg. 
The homology of the anterior group of muscles is much more difficult to 
determine. It probably is a modification of an oblique group of muscles 
which are present in the terminal segments of the abdomen but which are 
not represented in the other segments. 

The prothoracic appendages are also worthy of mention as structures 
correlated with the habits of the larva. These structures, as has been 
stated, assist in holding the prothorax in place while the larva is feeding. 
They are supplied with muscles, and are covered with a thin, spinous layer 
of chitin. All evidence seems to point to the fact that they are new 
structures somewhat analogous to the prolegs in other larvae. 

SUMMARY 

This beetle is of special interest because, altho it belongs to the Bupres- 
tidae, a famous family of wood-borers, it mines in the leaves of a bulrush, 
Scirpus fluviatilis. 

The larval life is only about three or four weeks in duration. The 
pupal stage lasts ten days, and the adults spend the remainder of the 
season feeding on the foliage of the food plant, Scirpus fluviatilis. The 
method of hibernation is not known, but it seems probable that the adult 
beetles migrate to the upland to pass the winter, since none have been 
found in their usual haunts between late fall and early spring. 

The beetles are restricted to one food plant, Scirpus. fluviatilis, and are 
found only on that plant except when they have accidentally alighted on 
other plants, which they leave immediately. 

During the first instar the larva is structurally much lke that of the 
wood-boring Buprestidae, but in the subsequent instars it resembles 
other leaf-mining larvae. It has a pair of appendages developed on the 
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prothorax which assist it while feeding, and a pair of ambulatory ampullae, 
or prolegs, developed on the abdomen which enable it to crawl about within 
its mine in the leaf. 

The adult beetles are greatly influenced by temperature, and this behay- 
ior complex seems to be very important. In high temperature and strong 
light, they are very active and take to their wings or cling to the leaves 
when disturbed; but in low temperature, they are inactive, retract their 
appendages, and drop into the crevices at the base of the leaves when 
disturbed. This seems to be a protective measure, for the beetles would 
in many cases fall into the water if they retracted their appendages and 
dropped from the plant while actively feeding on warm days. The fact 
that they are near the base of the leaves on cold days seems to be due to 
their negative response to light in low temperature, while their occurrence 
on the foliage on warm days seems to be due to their positive response 
to light in high temperature. 
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PREFACE 

The work which follows is intended primarily to make easier the 
recognition of the Lepidoptera of the State of New York, and to assem- 
ble so far as possible the known data on their life histories, whether 
published or in the form of notes associated with the various collec- 
tions. The work is, in a sense, a compilation, but largely of matter 
never before published. The keys, in particular, are for the most part 
a new venture, since for many groups of American Lepidoptera none 

_ have ever before been worked out; even the published keys to European 
forms are in need of revision. I cannot hope that my keys are per- 
fect, but rather that, as a contribution in a new field, they may serve 
as a basis on which to build in the search for further knowledge. 

The present contribution includes about half—the more primitive 
half —of the Lepidoptera. I have accumulated some data on the 
remainder, but it may be long before my notes are ready to publish. 
My indebtedness is so general as to make a detailed acknowledgment. 

impossible. Every one I have approached has helped me, and this 
means almost every Lepidopterist and the authorities of every con- 
siderable museum in the eastern United States. My first and greatest 
‘debt has been to the late Dr. John B. Smith, who, at Rutgers, encour- 
aged me to begin such a piece of work, and gave me a great deal of 
valuable counsel. The signed contributions of Dr. Annette F. Braun 
and that of Mr. Carl Heinrich speak for themselves. No one else 
could have worked up the Nepticulide, the Coleophoride, and 
Lithocolletis. I have also been in almost continual consultation with 
them concerning many other groups where their names do not appear. 
I have consulted Mr. August Buseck on every single group of the 
Tineids, and in most cases have followed his advice. I made the 
final draft of this memoir and prepared the drawings in the laboratories 
of Cornell University in 1919. I have incorporated a considerable part 
of the data published since that date, and have completely rewritten 
the section dealing with the Olethreutine and the Pterophoride; but 
it has not been possible to make the additions complete, nor to verify 
the New York records and adjust them to the new work. In aus 4 most 
important cases these have been noted in the text. 

Winuiam T. M. Forses 

Ithaca, New York 
June, 1923. 
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LEPIDOPTERA OF NEW YORK AND NEIGHBORING STATES 

Wiwi1am T. M. Forses 

The primary purpose of this memoir is to describe the kinds of Lepi- 
doptera, or butterflies and moths, which occur in New York, and those 
which, though they have not as yet been taken in the State, belong to 
the same fauna, as many of these will sooner or later be found within 
it. And a second purpose, of nearly equal if not of greater importance, 
is to indicate, as briefiy as practicable, the main facts in the life his- 
tory of each. Though monographs of certain isolated groups are avail- 
able, there is no work dealing comprehensively with the American 
forms of this interesting and economically most important order. 

As a measure of economy, colored figures, bibliography, and ref- 
erences are omitted. These appear unnecessary since W. J. Holland, 
in The Moth Book’, provides colored figures of a large proportion of 
our more conspicuous species; while Barnes and McDunnough have a 
full bibliography nearly ready for the press, and Dyar’s List*, already 
published, furnishes a convenient index to the literature. 

Every part of this memoir has been made as concise as possible with- 
out sacrifice of clearness. For this reason two types of keys are used. 
The one in which the categories are indicated by successive indentation 
is most convenient for quick reference, and is employed wherever prac- 
ticable. In the case of very bulky keys, however, such as the keys 
to the families, and the one to the species of Tortricide resembling 
Kucosma, a more compact arrangement has proved necessary. Descrip- 
tions of genera and species have been reduced to skeletons, in the man- 
ner customary in zoological publications. Dimensions are given in 
millimeters: this is the more convenient unit in the case of the small 
forms; in the larger it is easily remembered that 25 millimeters equals 
1 inch. Dates and distributions are approximate only, but as accurate 
as ean be given with the material at hand. 

As to nomenclature, the author has followed the tradition of usage 
more closely than any particular code, though such rules of usage as 
are almost universally accepted have been followed even to the upsetting 
of a few familiar names. In any disputed case the more familiar name 
is used. Other names which have gained currency are noted in paren- 
theses. Names of varieties and races, so far as they appear to indicate 
a real difference, are noted, the more important ones in separate. para- 
graphs, though without a number, the less important by casual phrases 
in the description of the species to which they belong. 

1 Holland, W. J. The Moth Book, p. 1-479. 1903. 
2 Dyar, Harrison G. A list of North, ‘American Lepidoptera end key to the literature of this order of 

jnsects. United States}National Museum. Bul. 52: 1-723. 190 

[7] 



8 Wiwram T. M. ForBEs 

TAXONOMY 

This is not the place for a monograph on the laws of nature, but 
the following outline will make clearer the writer’s point of view as 
to the status of the forms discussed. 

A species is considered to be: A group of individuals separated from 
all others by tangible characters, breeding freely among themselves, 
but not with other individuals. Fifty years ago this would have been - 
sufficient. Now that the continuity of evolution has become obvious, 
we must recall that at some time any given species was coming into 
being, was being set off from its relatives, and was acquiring its char- 
acteristic property of not interbreeding with them. During such a 
period, which may conceivably have been long or short, the species 
would be imperfectly defined; individuals would interbreed with their 
cousins, but more and more rarely, and with imperfect fertility; and 
the various strains would be acquiring adaptations to new environ- 
ments or climates, which would reduce the probability of intermating. 
And along with all this, differences of structure would be developing, 
distinguishing them to the human eye. In fact, many groups are now in 
this intermediate state, as witness the asters and the violets in the plant 
kingdom, and the Apanteses and the Euxoas among the Lepidoptera. . 
Further, it is often, and.in the Lepidoptera usually, unknown, to what 
point this isolation has reached; so we must use our best judgment in 
deciding what is a species and what a mere variety in any given case. 

In order to make clearer the relationships of animals, species are 
grouped in a series of successively larger categories: genus, family, 
order, class, and phylum (subkingdom), within the animal kingdom. 
Besides these, in groups as large and as complexly related as the insects, 
intermediate groupings are employed: subgenus for a group of species 
within a genus; subfamily, suborder, and subclass similarly. Super- 
family is used to designate a group of families*, and tribe for a group 
of closely related genera. The values of these categories are really 
arbitrary, and there has been a continual tendency to split groups; in 
fact, the superfamily of the present day is smaller than the genus 
of Linneus (1758). As to the genus, however, we have an imperfect 
criterion. Member of a single genus (on the average) produce hybrids, 
but sterile or of low fertility; members of different genera do not. 
Even here we find Nature draws no sharp lines, for, in isolated favor- 
able cases, hybrids have been produced between widely different animals, 
though such always seem destined to an early death, in an embryonic 
stage, 

In the course of the splitting of groups just mentioned, it is the 
practice to preserve the original name for one of the sections into 

3 Some early authors call this a tribe. 
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which an earlier category is divided. In the case of a tribe or larger 
group, whose name is derived from that of a genus, the subdivision in 
which that genus remains holds its name. When, however, a genus is 
divided, a species typical of the genus is taken (the type), which shall 
always be included in the genus retaining the old name. In many cases 
the proposer of a genus has designated the type; in others, the selection - 
has been left to a later worker, and there is a good deal of confusion 
as to its selection. This confusion has been the basis of most of the 
changes of name of familiar insects with which the worker on Lepi- 
doptera is cursed. 

In the present memoir we are dealing with part of a single order, 
the Lepidoptera, belonging to the class Insecta. The suborders, super- 
families, families, subfamilies, tribes, genera, subgenera, and species 
are all systematically arranged in the text, and need no further 
explanation. 

VARIATION 

A species is, next to an individual, the most fundamental unit of 
living nature; but species themselves are not homogeneous. For inter- 
crossing, which tends to bring things to an average, is offset by varia- 
tion, which is continually producing new forms. 

Although not as a rule striking, and often ill-defined, the most funda- 
mental subdivision of a species is the race (also called subspecies, or 
variety, as that word is used by many German and English workers) ; 

. these are forms isolated by difference of locality or habitat. Races are 
more or less clearly defined according to the amount of intercrossing 
between them; and this, in its turn, is a function of both the distances 
involved and the mobility of individuals. Some stocks, also, appear 
to be inherently more variable than others. So an active species, like 
Vanessa cardui, has few races, though its distribution is almost world- 
wide; while in the case of some Lycenas and Haploas, each patch of 
ground has its local form —a little race — distinct from those around 
it. Such minute races are known as strains. In general, races are 
distinguished from each other by a large number of minute characters, 
none of which are wholly constant, so that occasionally there will be 
found, in any region, forms that belong rather to some other race. 
Races breed true, at least so long as their environment remains constant. 

Another type of variation is seasonal. Many species have more than 
one generation a year; and in that case specimens from one season are 
often recognizably, and sometimes strikingly, different from those 
of: another. This variation is usually a response to the weather, 
wholly or in part, so that it is not very rare for a form normal, perhaps, 
in the spring, to appear in a cold summer, or in a cold breeding cage, 
or even erratically if the individual larva has grown up and trans- 
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formed in abnormal surroundings. In the period of change from 
larva to pupa, specimens have been found to be most sensitive to 
external conditions, but the effect may be perceptible throughout 
larval life. 

Thirdly come food-varieties, which are, perhaps, sometimes of the same 
-nature as strains, sometimes as seasonal forms, but associated with 
differences in larval food. Aside from the minor eases of stunting 
from unfavorable food, and of exuberant growth with favorable, there 
is at least one case, that of Halysidota* tessellaris, where definite forms 
are associated with different food plants. 
Mendelian forms, like races, breed true so long as pure. They do 

not need to be segregated locally, but act as units in inheritance. Some 
are dominant, their characteristics appearing in every individual that 
carries the factor that causes them; others are recessive, only appear- 
ing in those individuals that happen to inherit the proper factor from 
both parents. The latter, of course, may be covered up for a series of 
generations, and then suddenly appear as the result of a favorable 
mating. The details of this type of inheritance are exceedingly com- 
plicated, and are explained in several recent textbooks on heredity. 
Striking cases of inheritance of this type exist in the genus Apantesis. 
In A. nais it involved the black costal edge, the black-spotted collar, the 
black face, the red hind wings, and some other characters, each inherited 
independently of the others. Such Mendelian characters are supposed to 
have arisen by an abrupt change, or mutation, in the germ of some indi- 
vidual. Many cases have been studied in the Lepidoptera. Mendelian 
forms, as well as minor races, are often called strains on account of 
their tendency to breed true. 
Many variations, lastly, are produced wholly or largely by external 

causes; and we are ignorant of the true nature of many. These are 
generally known as varieties (‘‘aberrations’’ of Staudinger, Jordan, 
and their followers), or, if rare and widely different from the normal 
form, as aberrations. 

Monstrosities are deviations in structure from the norm of a species. 
They may be slight, or so radical as to be incapable of continued life; 
and may be a result either of an inherited factor, or of some external 
influence in an early stage. Mere mutilations are not considered mon- 
strosities. 

It is customary to use as the name of a species its genus and species 
names. The former is a noun in the singular, and of Latin form; the 
latter, when an adjective, is made to agree with it in gender. All 
names of genera are written with a capital, and in entomology it is 
customary nowadays to write those of all species with a small letter. To 

4 This is Hibner’s original spelling of the name, justified by its derivation from the Greek. 
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this combination the name of the author who first described or figured 
the species is often added. For a race, its name (with that of the 
author if desired) is added after the species name; and for a seasonal 
form, or named variety, or aberration, or Mendelian form, its name is 
added, preferably prefixing the notation variety (abbreviated var. or v.), 
aberration (ab.), or form (f.), to distinguish it from a race. 

As an example, to give fully the name of the early spring form of 
the Azure Blue.we write Lycena argiolus pseudargiolus f. lucia Kirby. 

There is often uncertainty as to whether a given form is a species 
or a race. I have listed such forms according to what appears to me 
their most probable status, sometimes noting the uncertainty. 

The following striking cases of variation are listed from the Lepi- 
doptera of our fauna: 

Races (Local forms) : 

Argynnis aphrodite (Atlantic), alcestis (Mississippi Valley), and 
cipris (Rocky Mts.). 

Basilarchia astyanax (Atlantic), arthemis (Northeastern), rubro- 
fasciata (Northern Rockies), and arizonensis (Arizona). 

Cercyons pegala (Gulf strip), alope (Eastern), nephele (Northeast- 
ern), and olympus (Mississippi Valley). 

Lycena argiolus (Europe), pseudargiolus (general eastward), nigra 
(Appalachians), etc. 

Lycena couperi (Northern), and lygdamas (Appalachians). 
Pholus satellitia (Antilles), and pandorus (Northeastern). 
Hemaris thysbe (Northern), and floridensis (Southern). 
Zale lunfera (Atlantic), and lineosa (Mississippi Valley). 
Automeris 10 (Northern), and lilith (Florida). 
Eacles imperialis (Northern), and nobilis (Texas). 

Seasonal forms: 

Papilio marcellus (early spring), telamonides (late spring) and 
lecontet (summer). 

Phyciodes tharos (summer), and marcia (spring). 
Polygonia comma (winter), and dryas (summer). 
Polygonia interrogationis (winter), and uwmbrosa (summer): these 

two imperfectly seasonal. 
Hemaris diffinis (summer), and tenwis (spring). 
Lycena pseudargiolus lucia (partly local), marginata, violacea, pseud- 

argiolus. 
Eutrapela kentaria (spring), and glaucaria (summer). 
Eutrapela alciphearia (spring), and ornata (summer). 
Peronea minuta (summer), and cinderella (winter). 



712 Wiuiam T. M. Forses 

Sexual forms (a few striking examples) : 

Argynnis diana (male red, female blue). 
Argynnis 1dalia (male with red marginal spots, female with Fie), 
Chrysophanus thoé (male purple, female red and black). 
Lycena pseudargiolus (female only with black border). 
Lycena comyntas and scudderi (male blue, female black). 
Pieris rape (female with an additional spot). 
Eurymus philodice and eurytheme (female with spots in border). 
‘Pamphila brettus and zabulon (male tawny, female black). 
Callosamia promethea (male black and diurnal, female red and noc- 

turnal). 
Automeris io (male yellow, female dark). 
Eacles imperialis (male with red patches, absent in female). 
Estigmene acrea (male with yellow hind wings, female white). 
Apantesis phalerata (male with pale hind wings, female with red). 
Alypia langtonw (eastern male with two white spots on hind wing, 

female always with one yellow). 
Tarache terminimacula (pattern different in sexes). 
Biston quernaria (male dark and short-winged, female light and long- 

winged). 
Erannis tiliaria (male yellow and brown, female black and white, and 

wingless). 
Nymphula maculalis (male black and white, female normally gray). 
Nymphula seminealis (male with white submarginal band). 
Acrolophus mora (male blackish, female brown). 
Prionoxystus robinie (male with yellow hind wing, female eray). 
Prionoxystus macmurtrei (female many times larger than male). 

Dimorphism not wholly sexual (so far as known, Mendelian) : 

Hurymus species (white and yellow females). 
Eurymus eurytheme (both sexes yellow or orange). 
Pieris rape (white), and noveanglie (yellow male). 
Papilio turnus (yellow), and glaucus (southern black female). 
Pamphila hobomok (tawny), and pocahontas (black female). 
Pamphila massasoit (yellow below), and suffusa (dark below). 
Apantesis nais (red and yellow females); also many less striking 

cases in the genus. 
Fane a ae ae and other species of Catocala (black-banded 

orms). 
Deilinea liberaria (tawny), and helena (brown-banded). 
Aplodes brunnearia and bistriaria (green and brown forms). 
Nymphula icciusalis (yellow or brown ground). 

| Nymphula maculalis (dark or spotted male; white or gray female). 
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The so-called species of Haploa, except clymene, should perhaps be 
put in this category. 

In the west we have also the white and yellow males of Estigmene 
acrea, and the yellow and black forms of Papilio polyxenes. There are 
many cases of dimorphic or polymorphic larve, where the moth varies 
but little; the following are conspicuous eases, the alternative color 
being usually green and brown or black. 

Dimorphic or polymorphic larve 

Papilio polyxenes (light or dark). 
Vanessa cardui (white to black). 
Deilephila lineata (green, checkered, or black). 
Lapara harrisw (green and white, or brown). 
Sphecodina abbotw (green spots on brown, or checkered). 
Herse cingulata (green or brown). 
Sphinx chersis (green or pink). 
Several other Sphingide (green or brown). 
Tropea luna (green or reddish head). 
Eacles wmperialis (green, tawny and black, or black). 
Citheronia regalis (green, blue, brown, or rose). 
Acronycta (many species). 
Noctua c-nigrum (brown; in summer often green). 
Leucania unipuncta (brown or black). 
Cosymbia lumenaria (green and striped, or brown and checkered). 
Lygris diwersilineata, and many other geometers (green or brown). 
Cucullia asteroides (green, or yellow and white). 

Moths of high variability 

Telea polyphemus (tawny, yellow, brown, or olive). 
Automeris io (female). 
Feralia jocosa (green, cream, or brown). 
Brotolomia iris (amount of green and purple). 
Inthacodia muscosula (green or gray). 
Metrocampa pregrandaria (green or gray, both fading to yellow). 

The instability of green and purple pigments is notable. Most species 
with these colors fade rapidly while still alive, sometimes even before 
emergence from the pupa. 

RELATIONSHIPS 

It is impossible to represent the true relationships of the Lepidoptera 
in a linear arrangement. In general, the main branches of the order 
have been placed according to their degree of specialization as a whole; 
but where development has been in such varied directions this is a 
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more or less arbitrary process. Thus the butterflies (Rhopalocera) 
have been placed at the end, as furthest developed of all, but the 
relationships of the base of their stock are clearly with the Cossids — 

Noctuordea Fapihonorded 
Soturri101deg 

Hesperioidea 

. braruordec 
Gornbycordeg 

Dreparioidea 

Geometidoe 

Iphingidae 

Lacosorridae 

Elochisto1dea Casti1idae 

Cossidae 

YponomeutoideaGelechioidea Tortricodea 

Nepticuloidea Tineo/dea Zygoenordea 

Adeloideqg sia 
Eriocrariidae 

Hepialidae : 
Micropreryg/ dae 

NEUAOPTE RA 

Fic. 1. GENEALOGY OF THE LEPIDOPTERA 

At the time of preparing this chart I was unable to place the Pyralidoidea. I now believe they should 
be derived from the Yponomeutoidea 
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an undoubtedly early type; and the lowest butterflies are but little 
removed from the highest of the Cossid type (the tropical American 
and Australian Castniide). In certain ways (as in the thoracic 
selerites) even the highest butterflies show their primitive character. 
For such reasons some recent authors have inserted the butterflies next 
to the Cosside, and have put the Euchromiide or Noctuide at the 
pinnacle of the order. It should be remembered, in any ease, that each 
is the terminal of a long line of separate descent; and a true arrange- 
ment would put them side by side rather than one above the other. 

The diagram (fig. 1) indicates the writer’s impression of the probable 
relationship of the families. The Jugate are undoubtedly an early 
type and approaching extinction. The Frenate can scarcely have 
descended from either of the three Jugate families, but must have come 
from a stock with the haustellum, ovipositor, and tibial spurs of the 
Eriocraniidx, and the larva of the Hepialide. The earliest type of 
Frenate must have been much like Incurvaria, but doubtless larger, 
and with characters that have been lost in all the aculeate genera, but 
survive in the lower Tineide, such as Acrolophus and Scardia. From 
such a type the Tineine superfamilies have arisen as separate branches, 
the Tortricoidea perhaps as another branch, or in association with the 
Yponomeutoidea, and the Pyraloids and higher Frenate doubtless 
from a common stem with the Yponomeutoids, but diverging very early. 

In a similar way, the individual superfamilies of the Macrofrenate 
must have separated very early; but the Drepanoidea, Uranioidea, 
Saturnioidea, and Geometroidea may have hung together a short time 
after the Sphingide and the Noctuoidea had become distinct. 

As to the internal evolution of the superfamilies, little is clear in 
most cases, save that the author has Wo/dee Amatidoe Agaristidae 
aimed to arrange the families in 
order, from the more generalized to. Aretitae Noctuidae Liparidae 
the specialized. In the  noctuid 
group the relationship is a little Fericopidae poe 
clearer (fig. 2), the connection be- 
tween Notodontide, Liparide, and the Cocytydae 
remaining families being through the 
exotic families Hypside and Peri- 
copide. The Hypside have the EEE 
primitive venation of the Liparide 
but have preserved the ocelli and the 
tongue. The Dioptide have the tri- 
fid venation and the free Sc of the 
Notodortidex, but the tympanum is of a primitive type from which the 
others may be derived. 

In the butterflies, the line of descent through Hesperiide and Papili- 

Hypsidae 

Dioptidae 
Fie. 2. GENEALOGY OF THE FAMILIES 

RELATED TO THE NOCTUIDA 
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onide to the Pieride is clear, and the Nymphalide are certainly a 
direct offshoot of the Pieride; but the attachment of the Lycenide is 
less certain. 

DISTRIBUTION 

The life zones of New York and the adjacent States are: 
1. Arctic-alpine 4. Alleghanian or Transition 
2. Hudsonian 5. Carolinian or Upper Austral 
3. Canadian 6. Austroriparian or Lower Austral 

In northeastern North America, the Arctic-alpine zone is confined 
to the true Arctic region and the tops of the White Mountains of New 
Hampshire. The Green Mountains, the Adirondacks, Mt. Katahdin, 
the Catskills, and even some lesser peaks have stray alpine species, 
but south of the Catskills there are none. The bleak coast of Lab- 
rador belongs to this zone, but the inland shows the wooded character 
of the Hudsonian zone. 

The Hudsonian zone is marked by an average midsummer tem- 
perature of about 50° to 57°F., and by the dominance of fir, spruce, 
and tamarack. It covers the continent from the Laurentians north, 
and shows on the higher levels of all our mountains, even south to 
North Carolina. Characteristic of its northern portion are Brenthis 
montinus, Polygonia gracilis, and Alypia langtonu. South of the 
Mohawk Valley its Lepidoptera have not been recognized as distinct 
from the Canadian forms. 

The Canadian zone has an average temperature of 57° to 64°F, 
and also is a great area of conifer forest, but one readily giving place 
to many deciduous trees. While characteristic of Canada and north- 
ern Maine, the most fully cultivated parts of Canada, including the 
sheltered inner half of Nova Scotia and all of Quebee and Ontario 
south of the Saguenay and Laurentians district, belong to a warmer 
area. South of Canada, most of the mountains of New England and 
New York, as well as all the cooler summits of the Appalachians, belong 
to this zone. The peat bogs and swamps at lower levels often show 
the fauna of this zone, especially where tamarack and the heaths 
(Labrador tea, ete.) are dominant, rather than the southern white 
cedar. Characteristic Lepidoptera are Basilarchia arthemis, (which 
runs into the Transition), Chrysophanus epixanthe, Pieris oleracea (form- 
erly wide spread in the Transition also), Eurymus interior, Polygonia 
faunus, and others. 

The Transition, or Alleghanian, zone is typical of New York, and 
the data of seasons and broods are designed especially to apply to this 
district. In this zone deciduous trees are quite as common as con- 
ifers, and the northern beech and southern chestnut overlap. It can 
hardly be said to have a special flora and fauna, but only a special 
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combination of forms. It covers the area with a summer temperature 
of 64° to 72°, or a total growing heat (sum of daily excesses over 
43°) of 103}000° to 11,500°F. 

The Upper Austral, or Carolinian, zone has a summer temperature 
range of 72° to 79°, or a total growing heat of 11,500° to 18,000°F. 
It is the most northern area for many characteristic species: Papilio 
marcellus (and its food, the papaw), cresphontes, philenor, Pieris pro- 
todice, Hurema nicippe, Euptoieta claudia, Chlorippe clyton and celtis 
(with Celtis, their food) and others, besides a large number of skippers. 
The most striking of the characteristic moths are Herse cingulata, 

Phlegethontius sexta, and Citheronia regalis. Besides a part of the 
Mississippi Valley, it embraces the extreme southern part of Ontario 
and the Great Lakes strip of New York; but on the Atlantic Coast 
it is more restricted, including the major part of Virginia and Mary- 
land and sending long arms along the coast and up the rivers. Dis- 
tinctively Austral forms even reach Albany on the Hudson, Spring- 
field on the Connecticut, and Boston along the coast. Part of the 
Austral species named are strong flyers, and also appear sporadi- 
cally far out of their range, where they rarely or never breed. 

The lower Austral zone, or Austroriparian, scarcely enters the 
region under discussion, but can be considered to include the coast 
of Virginia, and possibly isolated points in Maryland, and Cape May, 
New Jersey. Its summer temperature is over 79°F., and its total heat 
is 18,000°. Most probably in this case the total heat is the controlling 
factor. 

Only a few lower Austral species are recorded in this monograph, 
either those that are particularly striking or those that have been 
often reported as strays in the North. In fact, our part of the area 
has scarcely been studied. 

South of this there is a series of tropical zones, which do not con- 
cern US. ~ 

The control of humidity is, in our region, less striking, as it limits 
itself mainly to the setting off of the very damp off-shore islands, 
where ground vegetation is rank and trees are often gnarled and 
stunted. This strip has been so changed by man — largely through 
fires and sheep pasturing — that it is no longer possible to say what 
its natural stock was; but it is particularly marked by a wide north- 
ward range of species otherwise sub-tropical, like the Prenes and 
Prionapteryx nebulifera, mixing side by side with the boreal forms. 
This is perhaps because the blanket of fog masks the severity of the 
winters; an effect that reaches an extreme on Nantucket, whose 
indigenous Lepidoptera have now largely disappeared because of 
sheep pasturing. 
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There is a marked difference between the Mississippi Valley forms 
and those of the Atlantic Slope, but this may be due as much to the 
barrier of the Appalachians as to any difference in climate. This 
subdivision shows clearly only in the Transition and Upper Austral 
zones. West of our territory there is an arid subdivision, which 
invades Illinois in a few isolated stations. The sand region of the 
Coast and in the vicinity of Albany and Peru, New York, forms a 
sort of artificial arid subdivision, where live a few characteristic 
western species. The Synedas may be examples; also Plagiomimicus 
and its relatives. 

The control of physical barriers is best marked by the confining of 
the colder-zone insects in New York to certain of the higher peaks, and 
by the wider barriers of the St. Lawrence Plain (which stops Cen- 
onynpha mornata, for instance) and the Mohawk Valley, which is per- 
haps the barrier for typical Pieris oleraca, and marks a varietal differ- 
ence in certain geometers. These barriers, like that of humidity, are 
much less effective with us than in the Western States. 

Distribution may also be viewed on a much smaller scale. Each 
spot, or station, where a colony of a species occurs, has its own 
peculiar characteristics of moisture and average temperature, and 
its own surrounding barriers, more or less effective: of these factors 
moisture is the most obvious variable, but fog or sunlight, close or 
easily drained soil, high or low water-table, each has an effect at least 
on the available food-plants and on the possibilities of pupation of 
the insect. Standing water has its own characteristic types (largely 
Nymphuline), and even running water has its peculiar species 
(Elophila fulicalis). Characteristic of the swamps are many Noctuids, 
a large part of them recognizable by their striated wings, simulating 
dead grass or reeds; as, for example, Leucania pallens and the Borolia 
group, the Nonagrias and their kin, Senta, Ommatostola, and Euchalcva 
venusta, as well as the species of Prenes, Chrysophanus epixanthe, 
Darapsa versicolor (which can only transform in wet moss), the 
Raphipteras, Epimartyria, and many others. Dry, open fields are 
relatively barren of Lepidoptera, but even they are the principal home 
of the Crambine. 

It is a general rule that species in their most favorable local condi- 
tions will range far beyond their principal zone, and at optimum 
conditions of temperature will invade abnormal types of environment. 
This doubtless explains the curious mixture of northern and southern 
types, for instance, in the peat-bogs, where such arctic genera as Cineis 
find their only chance in the Canadian zone, and where the typically 
southern Exyras invade New England. So also the Nymphuline, 
which are richly developed in the tropics, find protection from the 
frost only in our ponds and streams, where they winter below the ice. 
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STRUCTURE 

Imago 

The head (fig. 3) bears a pair of antenne, normally long and con- 
spicuous, a large, minutely facetted compound eye on each side, in 
many cases with a minute simple eye, or ocellus, just above it; and the 
mouth parts, which include the labrum, a pair of mandibles, a pair of 
maxille, and the labium. 

The antenna is composed of a large number of segments, most often 
from twenty to fifty. The 
basal segment, the scape (fig. 
3), is much larger than the === 
others; the second, or pedicel, 
contains a peculiar sense or- 
gan; and the remaining seg- 
ments comprise the flagellum. 
Frequently the distal seg- 
ments of the flagellum are 
thicker and shorter, forming 
a club (figs. 5 to 7). In this 
ease the slender part of the 
antenna is the shaft. The 3 
club is usually without scales 
on the under side, even when 
the shaft is fully scaled, and ee ena Tay, sage 
varies in form and structure. 
In the primitive forms the club is fusiform (fig. 4) gradually thickening 
and as gradually tapering to a point. It may be bent in the middle, 
or hooked, as in the skippers (fig. 5), and the hook may vary in stout- 
ness and length, and in the number of segments involved. The higher 
butterflies, which have no hook, often show, by the asymmetry of the 
terminal segments, how the hook has become vestigial. In some forms 
the club is not sharply set off from the shaft (as in Feniseca), and 
in a few Satyrids its past existence is indicated only by an abrupt 
change in the color of the flagellum. Antenne which are not clubbed 

. usually taper to a point; those which have lost a club usually end 
bluntly. 

The normal antenna is partly clothed with scales, which typically 
form two rings about each segment or two bands on the dorsal side 
(fig. 8), but always leave more or less extensive sensory areas covered 
with minute hairs, which by contrast appear naked. In many lower 
forms these bare areas are inconspicuous, but as a rule the under half, 
more or less, of each segment is naked. Lepidoptera with clubbed 

Pedicel Vertex 
cape Scap fe} 

{ 
i i 

Antenna — shaft 

_—__ 
Ying a 
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antenne usually have the shaft completely scaled, and the sensory 
area confined to the club, which it may completely cover. In this case 
there are often special areas marked by pits or grooves separated by 
longitudinal ridges, and containing special structures. When each 
4 = ee es segment has a quadrangular exten- 

aa ae sion on the under side covered with 
these sensory ‘hairs, the antenna is 
called laminate or prismatic (fig. 12) ; 
when the segments are extended side- 
ways in little teeth, the antenna is 
serrate (fig. 8); and when there are 
long branches, it is pectinate, or, in 
extreme cases, plumose (feathered). 
If there is but one series of such 
‘branches, it is wnipectinate (a rare 
condition) ; if there are two, it is br 
pectinate (fig. 9), and when each 

- segment bears two pectinations or 
branches in each row, it is doubly 
bipectinate, as in the Luna moth and 
its kin, (fig. 10). In doubly bipec- 
tinate antenne the pectinations are 
often alternately long and short, or 

‘ei ~ thick and thin. Where there is a 
Pisa Ao eaten ae long, strong pair of bristles on each 

4, Fusiform: 5, clubbed and hooked: S¢Sment, the antenna is ciliate or 
, Seas -.. bristled (fig. 11) ; if the bristles come 6, 7, clubbed; 8, serrate and fascicu- | Le ea 3 

late, dorsal view; 9, bipectinate; 10, in distinct tufts, it is fasciculate, but 

doubly bipectinate; 11, simple and cil- if they are numerous and scattered 
iate ; 12, laminate or prismatic, side evenly it is pubescent (fig. 87). 
view . . 

In many sphinx moths, especially 
males, the bristles are in two vertical rows on each side of each seg- 
ment, whose tips curve and meet so as to seem to form loops. The 
scales on the antenna usually form two transverse rows on each seg- 
ment: (fig. 46); sometimes they are scattered (fig. 48); and in the 

Saturniide and many butterflies they are either wholly absent, or fugi- 
tive, except on the two basal joints. , 

The eyes vary in size and shape. Typically they are circular in 
side view (fig. 3), and about as wide as the distance between the two 
eyes as seen in a front view. Often the eyes are much narrower, and 
much higher than wide (elliptical, fig. 271) or even concave on the 
posterior margin (reniform). In the Lycwenide they appear as if cut 
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off behind, and there is a slight notch in the upper front side, where 
the antenna arises. Often there are minute straight hairs arising 

: between the facets, in 
which case the eye is called 
hairy (fig. 14). <A lashed 
eye is one in which bristles 
arise around the edge and 
curve over it (fig. 15), 
especially in front below 
the antenne, and behind. 

Tabial The facets are usually finer 
and more numerous in noc- 
turnal forms. 

The simple eyes, or ocelli - 
(fig. 3), when present, lie 

Fig. 13. FRONTAL VIEW OF LOWER PART OF HEAD, hehind the root of the an- 

DIAGRAMMATIC © - tenne. They vary in size 

and in distance from the eye, and are often absent, as in all butterflies. 

The portion of the head between the eyes in front is the front, called 

clypeus or clypeus posterior by some entomologists (figs. 3, 13), and 

Maxillary 
Palpus 

antennal lashes 

iT lash w= ashes i 

_ Fie. 14. HAIRY EYE 
(HIGH MAGNIFICA- 

BOR) Fie. 15. LASHED EYE (MODER- 

ATE MAGNIFICATION ) 

the sharp projecting ridge along its lower boundary is the true clypeus. 

The head between the eyes above is the vertex; and the back of the 

head, behind the eyes and ocelli, is the occiput (fig. 3). 

The labrum of the imago (fig. 13) is a three-lobed structure. The 

middle lobe merely closes the space between the bases of the maxille; 

the two lateral lobes are the pilifers, and project across the base of 

the tongue, each bearing a tuft or row of bristles, which provide 

important characters in the classification of the Sphingide. 

The mandibles are almost always rudimentary or absent, difficult to 

find, and unimportant (fig. 49). In Epimartyria alone there are regu- 

lar biting mandibles; but in a dried specimen they are usually difficult 

to see without dissection. 
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Each mazilla (save in Epimartyria) consists mainly of a slender, 
coiled portion, the galea (figs. 37, 49). The base of the maxilla in 
many cases bears a two- to four-jointed sensory organ on the outer 
side, the mazillary palpus. The two maxille are grooved on their 
inner sides and hooked together to form a hollow sucking tube. 
Together they are known as the tongue. lh 

The tongue may vary in size and stiffness. When it is shorter than 
the head in slender moths, or shorter than the thorax in heavy and 
strong ones, it is considered rudimentary in systematic work, as it is 
in the Pyralids if it is not large enough to show between the palpi 
when coiled up. It has sensory bristles at the tip and often bears 
scales at the base, but as a rule the base is naked. In certain noctuids, 
as Alabama argillacea, the bristles at the tip form a rasping organ 
with which the rinds of fruits can be pierced. A few moths lack the 
tongue. The maxillary palpi are conspicuous and five-jointed in the 
lowest moths, and are folded at rest, being more or less movable. As 
one goes up the scale they become smaller, till in our Noctuide they 
are mere microscopic, scaly tufts, and in the butterflies and the Geo- 
metride they are unrecognizable. 

The labial palpi, often called merely the palpi, arise on each side 
behind the base of the tongue (in the lower forms from a small labium, 

tgA 

Fic. 16. LATERAL VIEW OF THORAX, DENUDED, WITH WINGS AND LEGS REMOVED 

Al, alula of hind wing; B, entrance to tympanic bulla; Cx, eoxa; Epm, epimeron; 
Eps, episternum; M, meron; n. scl., nodular sclerite of tympanum; 2P, 3P, paraptera 
(3P is the “subalar sclerite”); psc, prescutum; scl, scutellum; sct, scutum (sct, 
is the patagium) ; 1Sp, spiracle of first segment of abdomen] S, sternum (thorax) ; 
1St, sternite of first segment of abdomen; Tg, tegula; tgA, tegular arm; tpl, tergo- 
pleural groove; Tymp, membrane of tympanum; Wp, wing process of pleurites; (The 
subscript numbers, 1, 2, 3, indicate the segments of the thorax) 
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in the higher ones directly from the surface of the head), and extend 
forward on each side of the base of the tongue. They are composed 
of three joints, and are densely clothed with scales, which are usually 
thicker on the upper and especially the lower side than on the lateral 
faces, giving them a more or less blade-like form. If the palpi extend 
nearly straight forward, they are called porrect; if the scaling on the 
end of the second joint ends abruptly with a slight tuft, they are clavate 
(fig. 244). In the Tineide they usually have strong bristles besides 
the scales and soft hair; but this is rarely the case in higher families 

of moths. 
The thorax (fig. 16) is composed of three segments, prothorax, meso- 

thorax, and metathorax, each provided with a pair of legs, and the last 
two each with a pair of wings. The legs (fig. 17) are segmented, the seg- 
ments being, named in order beginning at the base: coxa, trochanter, 
femur, tibia, and five tarsal segments. The coxe of the middle and hind 
legs are partly fused with the body and divided into an anterior part, the 
true coxa, and the posterior part, the meron, by a suture. The tro- 
chanter is minute. The femur is rarely modified but often bears long 
hairs, even when the rest of the leg is scaled. In the males of the 
Catocala group, there is a minute spine, the gonyodon, on the apex of 
the fore femur. 

The fore tibia bears a leaf-like structure on its imner side, the 
epiphysis; this is clothed with stiff bristles, and serves mainly to clean 

Fie. 17, 18. LEGS AND FOOT 

Legs: Cl, claw; Cx, coxa; Ep, epiphysis; F, femur; Gony, gonyodon; Sp, spurs; 
Tar, tarsus; Tb, tibia; Tr, trochanter 

Foot: Cl, claw; Par, paronychium; Pv, pulvillus; 5 Tar, body of fifth segment 
of tarsus 

the tongue and antenne. The higher butterflies and a very few moths 
have lost the epiphysis. The tibia also sometimes bears one or more 
enlarged spines or claws at the tip. The mid and hind tibiw have a 
pair of spurs at the tip — scaled, spine-like structures articulating with 
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the tibia. The hind tibie have a second pair, usually near or below 
the middle. 

In many butterflies and Noctuide the tibiz bear spines similar to 
those on the tarsus, but less regularly arranged. Males frequently . 
have tufts of sex-hairs, and in many eases the tibia is grooved to pro- 
tect them. On the hind legs of many Ennomid geometers, the tibia 
is largely hollow and the tuft almost completely enclosed, though its 
point of attachment is regularly on the exterior. 

The last five segments constitute the tarsus, or foot, the most basal 
being the metatarsus. This segment is usually much larger than the 
other four, and occasionally bears special tufts or spines. The final 
segment (fig. 18) ends in two articulated and curved claws, and an 
adhesive pad between them, the pulvillus. On the inner side of each 
claw, toward the pulvillus, there is often a sensory membrane, the 
paronychium. These are large and conspicuous in the Sphingidae, and 
are often forked. The pulvillus is rarely minute or absent. 

The tarsal segments are also armed with smaller spines, which 
usually form three or four rows on the ventral surface, but sometimes 
are dorsal also, or gathered into tufts at the tips of the segments. They 
are sometimes concealed in the scaling, though rarely absent. Often 
they are wanting on the base of the metatarsus and are differently 
arranged on the last segment. In the family Nymphalide, the fore 
legs are reduced and not used for walking. They have no claws and 
the segments are more or less fused, but the general appearance of a 
leg is retained. The male carries the reduction slightly further than 
the female. The Erycinide and Libytheine show less reduction in the 
male and none in the female: in their males the tarsus is very small 
and without claws, and the tibia extends beyond its insertion as a sort 
of claw. In the males of the Lycenide the fore legs are still less 
reduced ; while the leg has lost its claws, it is functional, ending either 
in a single claw-like spine or a group of spines. In the Herminiine 
the leg is more curiously modified in the male, although perfectly nor- 
mal in the female. The coxa may be very long and movable (it is never 
as closely fused with the body in the fore leg as in the middle and hind 
ones). The trochanter is sometimes lengthened. The femur tends to 
be weak, the tibia and first joint of the tarsus, either or both, may be 
hollowed out to a mere shell, enclosing enormous tufts of hair; and 
the tarsus is sometimes minute. The leg as a whole may be enlarged 
or reduced. Many moths, especially geometers, bear a tuft of fine hair 
at the junction of the hind tibia and. femur, or on the tibia near the 
base; this is also often contained in a hollow in the tibia, and in some 
eases is lost at copulation. In the Acidaliine the tibia may be much 
enlarged to enclose it, or may be reduced, even to an extreme, while 
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the tarsus in these cases is usually reduced. In several exotic 
_ Acidaliine one of the spurs bears a comb which seems to be used in 
handling this tuft. Some species of Ptychopoda (Eois) have almost 
completely lost the hind legs. These modifications are confined to 
males, or are carried much further in males than in females. Besides 
these features spurs are often reduced or lost, and occasionally 
(Leucania, Nematocampa) modified in form. In the lower Tineina 
the tibial spines are represented by long, slender, but stiff bristles which 

_ may be either in regular rows or irregular. In some eases, as in Nepti- 
cula and Acrocercops, tibial spines are a conspicuous feature, but in 
the Gicophoride and others they seem to intergrade with the ordinary 
hairs. In some Sphingide and Plusie the spines at the base of the 
tarsus may form a distinct comb (fig. 17, middle leg). 

The wings (fig. 19) are usually more or less triangular, the three 
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Fic. 19. WINGS (ACROLOPHUS POPEANELLUS 6) 

C, costa; Sc, subcosta; R, radius; R,, R,, R;, Ry, R;, branches of radius; R, radial 
sector (usually merely labelled R in the hind wing); M, media; M,, M,, M,, branches 
of media; Cu, cubitus; Cu,, Cu., branches of cubitus; 1stA, QdA, first and second 
anal veins; 3dA, third anal vein; 8dA,, 3dA., branches of third anal vein (8dA, of 
the hind wing is usually merely labelled 3dA); f.br., frenulum-brace (humeral) ; 
are., arculus; S, sectorial cross-vein; r-m, radio-medial cross-vein; m, medial cross- 
vein; m-cu, medio-cubital cross-vein; udc, upper discocellular vein (in this case the 
same as r-m); mdc, middle discocellular vein (in this case portions of M, and M,) ; 
ldc, low +r discocellular vein (in this case M and a portion of M;); fren., frenulum; 
f.h., frenulum hook 
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sides, costa, outer (or hind), and inner margin, and the three angles, 
base, apex, and anal angle, being indicated in the figure. Sometimes 
the inner margin of the fore wing is extended out near the base, form- 
ing a basal angle, or the costa of the hind wing may be similarly 
extended, forming a humeral angle. The wing is stiffened with a regular 
pattern of hollow rods, the veins, which are important when the wing is 
expanding, besides serving to stiffen the mature wing. These veins 
have a definite arrangement, based on that of the pupal trachee around 
which they form (see the figures). From the base of the wing there 
run out costal, subcostal, radial, medial, cubital, and some anal main 
stems. Of these the costa is simple and forms the front edge of the 
wing; the subcosta may be simple, but in a few low forms it forks once 
at the tip. The radius forks normally into five branches, primitively 
as shown in figure 40 but in various ways in the higher forms. Often 
part of these branches are lost, and in a few of the lowest species the 
first branch forks again (fig. 36). Medza is three-branched, but usually 
the base of it is lost, and the branches are variously attached to the 
stems of radius and cubitus; when one is attached to cubitus, the latter 
is called trifid (fig. 425), when two, quadrifid (fig. 427), the upper 

.median being always free or attached to radius. The middle branch 
of media, sometimes called the independent, is often weak or lost. 
Cubitus is two-branched, and is a very constant feature. The anals 
are somewhat uncertain in origin, but-usually appear in low Frenate 
as three radiating veins, the first running along the principal concave 
fold of the wing. The first anal disappears in higher forms, leaving 
only the fold; the second is persistent; and the third tends to grow 
short in the hind wing, and to join its tip to the second, or even to 
disappear, in the fore wing. In the Jugate (figs. 31, 36, 40) the 
arrangement is more complex and not fully understood. This descrip- 
tion, intended mainly for the fore wing, applies also to the hind wing 
of the Jugate. In the hind wing of the others the radius is only 
two-branched, and the upper branch fuses more or less, often almost 
completely, with subcosta, as indicated by the lettering of the earlier 
figures. Commonly Sct+R, is merely marked Sc, and R,, merely R. 
Besides these veins, which are based on tracheex, there are certain cross- 
veins; the humeral (h.) at the base of the costa, often pushed to the 
base of the wing and so lost; the sectorial (s.), running across between 
the third and fourth branches of radius, and so enclosing the accessory 
cell, often lost by the fusion of the veins at that point; and the dis- 
cocellular, running more or less irregularly from radius across media 
to cubitus, enclosing the discal cell (‘‘ cell’’) between it and the base 
of the wing, and supplying an attachment for the branches of media 
when the base of media is lost. The arculus (arc.) connects the media 
and the cubitus at the base of the wing, but shows clearly only in the 
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fore wing of the Jugate; and there is occasionally a cross-vein in the 
anal region. The discocellular is divided into four parts by the three 
branches of media: upper, middle, and lower discocellulars (udc., 
mdc., ldc.), and the false base of media-three (m-cu.). In the hind 
wing the humeral is usually replaced by a short spur from the base 
of the subeosta, which may not reach the margin. 

The Jugatz have a special lobe on the inner margin of the fore wing, 
the yugum (fig. 40). In the Hepialide this slips under the hind wing 
in flight and helps the wings to work together.® In the others it over- 

lies the hind wing and is sometimes called a fibula. In most cases the 
wings are attached to each other by a bristle or group of bristles, the 
frenulum, which is attached to the base or the humeral angle of the hind 
wing. The frenulum either runs through a hook, the frenulum hook, 
attached to Sc near the base of the fore wing; or under a tuft of scales, 
the retinaculum, spreading up fanlike from near the base of Cu. The 
male almost invariably has a single frenulum running through a hook; 
the female has usually several bristles (the approximate number char- 
acteristic of the family) held merely by a retinaculum. In several 
groups (some Pyralidide, some Pterophoride, Aigeriide, Euteliine) 
the frenulum of the female is also simple, but the hook is represented 
at most by a second tuft of scales. In many forms there is no attach- 
ment between the wings, which merely overlap; in a very few 
(Aigeriide, Pterophoride) the inner margin of the fore wing and the 
costa of the hind wing bear series of recurved spines, which interlock 
(fig. 223), the hamuli. 

In the males of many species the wings bear scent glands. Sometimes 
these are merely scattered, associated with special scales, the androconia, | 
which are designed to spread the scent, (as in Pieris and Eurymus). 
Frequently there are structures developed for their protection; as, 
for instance, the pocket on Cu in Danaus, on the inner margin in Carsia, 
the folded inner margin of many Olethreutes (fig. 266), of Lobophora 
and Heterophleps, and so on. The costal edge is particularly apt to 
be folded over, forming the costal fold (fig. 265, 306), and this may 
contain a large tuft or mass of androconia, as in a large part of our 
Hesperiine and Tortricide. In some instances the secreting area is 
clothed with special scales, forming a stigma (fig. 249). This is usually 
easy to see, but in such forms as Cercyonis and a few Pamphilas it 
is easiest to moisten the wings with chloroform or benzine and hold 
the butterfly to the light. When not specially noted, the location of 
a stigma is the upper side of the fore wing below the cell, in the 
Satyrine and Hesperiide, or at the end of the cell as in Thecla. 

5A somewhat similar lobe occurs on the hind wing of some male Geometride and Tortricide (fig. 27), 
“but probably with the function of a scent organ. 
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Two other structures on the thorax are occasionally of importance 
in some species. The dorsal part of the prothorax may be extended 
in a pair of mushroom-shaped bodies, the patagia, or, taken together, 
the collar. Sometimes they are called tegule (fig. 16, sct,). They are 
only conspicuous in the Noctuoidea, and even there are so buried in 
vestiture as to appear merely part of the general body surface. The 
true tegule (sometimes called patagia) are attached at the base of 
the fore wing and loop about it, covering the base of the costa and the 
whole articulation (fig. 16, tg.). The part of the mesothorax exposed 
between the tegule is the disc. The metathorax is narrow above, 
widening a little to support the wings, and bears the basal hair. The 
general surface of the thorax is divided into a considerable number 
of sclerites, as in other insects; but as they are little used in elassi- 
fication, the figure is sufficiently explanatory. 

To study the surface it must be denuded of scales and hairs. The 
back of the insect, above the level of the wings, is the dorsum or tergum, 
and its sclerites are tergites (sct, scl); the sides from wings to legs, 
are pleura, composed of pleurites (eps, epm, etc.), and the lower side, 
between the legs, is the venter, made up of sternites (Ss). 

The abdomen is normally composed of ten segments, several of which 
are usually concealed, and it bears at its end the sexual organs, the 
most conspicuous of which, in the male, are the valves, a pair of claspers 
for holding the female; and, in the female, the ovipositor, or instru- 
ment for placing the eggs. 

The abdomen may be divided like the thorax into dorsum, pleura, 
and venter, though in the absence of legs and wings the boundaries 
may seem a bit arbitrary. The membrane on the sides is considered 
to represent the pleura. On the first segment there is however a deep 
groove, the tergo-pleural groove (fig. 16, tpl.), and a small pleurite 
below it. Scent-tufts occur on the abdomen in many males, especially 
near the base in the Noctuide and near the apex in the Geometride. 
They are usually retractile in pockets when not in use, and are rarely 
seen expanded. Those near the tip of the abdomen (on the seventh 
segment) are called coremata. 

In the males of most species there are eight visible segments. The 
body of the ninth (fig. 20) is reduced to a ring, the tergite of which 
is the teguwmen, and its sternite the saccus or vinculum. Attached to 
the junction of tegumen and saccus is the valve (harpé), the name of 
which indicates a common form. The valve may be composed of a 
thickened dorsal edge, or costa, a central part, the valvula, or valve 

proper, and a lower part which is strongly curved and spoon-like, the 
sacculus. Lying in the middle line between the valves is the penis, or 
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edeagus, which is retractile, and often works through a ring, the juzta. 
Its reversible lining is often armed with spines, known as cornuti. The 
furca, a curious fork or simple spine in some Ennomids, is formed from 
the lower part of the juxta and may resemble an additional ventral 
valve. Its two halves are often separate. Besides these parts there 
is a great variety of secondary struc- 
tures, of which the most important 
are the clasper, a hook developed on 
the inner face of the valve, and the 
peniculus, a hairy prominence aris- 
ing from the edge of the tegumen 
-above the valve. 

The end of the valve, especially in 
the Noctuide, often bears a row | 
or mass of recurved spines, the co- abdomen \\ 
rona (fig. 21). <A finger-like process =~ 
on the dorsal edge of the valve is a 
digitus, one on the ventral edge 
a pollex, and one near the base on 

the inner face (generally hairy) is Fiag. 20. TYPICAL MALE GENITALIA, SIDE 
the editum (dorsally) or clavus (at- VIEW (EUBAPHE OSTENTA) 
tached to the sacculus). . When the 
clasper is divided, as in Acronycta, its dorsal arm is the ampulla. 

The tenth segment is further reduced. Its dorsal part is the wncus, 
which is most often a strong hook, but may be divided or reduced to 

Marginal 
Spines 

Clasper anal Angle 

to see without dissection. 

Fic. 21. VALVE OF MALE GENITALIA (HADENA DEVASTATRIX) 

a plate, which in some forms is indistinguishably fused with the tegu- 
,men or scaphium; on each side it frequently bears a small appendage, 
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the socius, which is conspicuous in the Thyatiride and the Hemitheine. 
The ventral part of the segment, when it appears at all, forms a plate 
between the anal tube and the penis, known as the transatilla, in many 
eases articulated with the base of the valves. 

The end of the intestine is commonly a long tube, in many species 
strengthened by the scaphiwm above and the subscaphium below. 
Whether these structures represent the eleventh segment is an open 
question. They may be simple bands or plates, or they may bear spines 
or be of striking forms. The gnathos is a partially free subscaphium 

articulating directly with the uncus. 

Fig. 22. TYPICAL FEMALE GENITALIA 
(LEUCANIA PALLENS). 

Fic. 23. HEAD OF LARVA WITH In most females the abdomen has 
seven visible segments (fig. 22). The 
eighth and ninth segments are retracted 
within the seventh and are, for the 
major part, composed of membrane. On 
the ventral surface of the eighth seg- 
ment is the vagina, with a chitinous 
plate below it. The remainder of the 
segment is, In most cases, a short cylin- 
der. The ninth segment is divided into 
two lobes between which lie the anus 
and the opening of the oviduct. The 
usual condition is shown in figure 22. 

SETAl NUMBERED BY DYAR’S SYS- 
TEM (RIGHT) AND HEINRICH’S 
SYSTEM’ (LEFT) 

Ad,, Ad., Ad,, Anterodorsal setz 
of epicranium; adf,, adf., adfron- 
tal sete; Ant, antenna; Cl, cly- 
peus; Ep, epicranium; Ft, front; 
F,, its seta; L,, lateral seta of 
epicranium; Lm, labrum; md, 
mandible; 0,, O., O3,, ocellar sete 
of epicranium; Pd,, Pd., postero- 
dorsal sete of epicranium; So,, 
So., So;, subocellar setze of epi- 
cranium 

The four most primitive families show a different structure. In 
the case of the Micropterygide there are eight fully developed seg- 
ments, and the ninth and tenth are invaginated within the eighth, the 

tenth segment being fairly well developed (fig. 34). The Eriocraniide 
and the Incurvariide have a complex piercing ovipositor, whose struc- 
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ture is shown in the figure of Eriocrania (fig. 38). The Hepialide 
have nine segments, but the structure is complex and not fully under- 
stood. 

Larva 

The caterpillars show the same essential structures and appendages 
as do the imagoes, but they are very different in development. As a 
rule, only the head is chitinized, the skin of the body being thin and 
flexible. The major part of the head (fig. 23) is composed of a pair 
of sclerites, the epicrania. Between these, on the face, lies the front, 
which is in most instances triangular and rarely reaches the top of 
the head. Between the front and epicrania there are two very narrow 
selerites, the adfrontals, in some works called the paraclypeals. Below 
the front is a third narrow sclerite, the clypeus. The lower half of 
this, more or less, is composed of membrane. On the under side of 
the head there are two small triangular sclerites, the postgene. 

The antenne are very short and small, and lie immediately above 
the mandibles, which are the principal structures associated with the 
mouth. In front of the mandibles there is a flap, the labrum (fig. 24), 
which serves as an upper lip. Behind the mandibles there is a second, 
somewhat thicker flap which functions as 
a lower lip. It is composed of the fused 
maxille and labium. It is complex in 
structure and but little used in classifica- 
tion. The eyes are represented by six 
small, separate ommatidia, located in a 
group low down on the side of the head, 
as shown in figure 232. There are a con- 
siderable number of setw which are con- Fic. 24. LABRUM, THE SETH 
stant in number and position in any given NUMBERED ACCORDING TO FORBES’S 
species. A typical arrangement of these SY°N (Peer) ANSI Temoloxneasoiee's 
: 3 STEM (LEFT) 
is shown in figure 23. There are two | 7 4 iateral sete: M. M 
methods of designating the sete. They, median sete ah ria 
right side of the figure is labeled accord- 
ing to the method most often used in the past, while the left side 
bears the system recently proposed by Heinrich. 

The body is composed of thirteen distinct segments, three belonging 
to the thorax, and ten to the abdomen. The ninth segment of the abdo- 
men is, in most cases, much smaller than the others. The prothorax 
bears a sclerite on its dorsal surface known as the cervical shield (shown 
in the diagrams at the head of each family). The sete on the side 
are arranged in two groups, called the prespiracular, and the sub- 
ventral, warts. Each of the segments of the thorax bears a small leg 
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which shows the usual segments, coxa, femur, tibia, and tarsus; but 
all are very small, and the tarsus is composed of a single segment and 
ends in a single claw. The abdomen is without true legs, but the third 
to sixth and last segments bear membranous prolegs, which may have, 
at the tip, a series of hooks, or crotchets. There are spiracles on the 
side of the first segment of the thorax and the first eight of the abdo- 
men. In many e¢aterpillars, especially aquatic forms, the last spiracle 
lies on the dorsum and faces backward, as shown in the figure of Car- 
posina (fig. 293). The body, as a rule, bears a regular arrangement 
of sete on each segment. These sete are designated by numbers, as 
shown in the figures, and are known as primaries; when there are a 
small number of additional setx, they are known as subprimaries (figs. 
434, 439) ; a large number, indefinite in position, are called secondaries 
(fig. 405). In certain families, in place of single setz# in the primary 
positions, the tubercles from which the hairs arise are grouped in warts, 
each bearing a tuft of sete (fig. 406). In this case the caterprllar is 
spoken of as having tufted hair. 

The hooks on the prolegs also show a definite arrangement (figs. 25 
to 28). If those of a series are all of the same length, or regularly 
PET il Y graded in length, they are called uniordinal; 

| Hiitli2e When alternately of two lengths, biordinal; and 
when of three lengths, triordinal. If there are 
one or more rows of rudimentary hooks at the 
base of the functional ones, the arrangement is 

Seti called multiserial. The series of hooks may be 
(UU 37 was 2g arranged either in one or two transverse bands, 

a longitudinal band, or an ellipse which is 
usually broken at one or two points. In very 

Fries. 25-28. Hooxs or rare cases, when there is a longitudinal band 
PROLEGS, TYPICAL ARRANGE- on the inner face of the proleg, there is a 
Maer uniserial. Weaker band, or some scattered hooks, on the 
26, biordinal; 27, trior- Outer face. Fracker calls this arrangement a 
dinal; 28, multiserial pseudocircle. 

Nestea 
Sw, 

Pupa 

The pupa, or chrysalis (fig. 29), also shows all the structures char- 

acteristic of an insect. All the appendages, however, are folded back 

on the body and may be soldered to it. The most conspicuous append- 

ages are the wings, which lie on either side of the venter, at the front 

end of the body. The hind wings are almost completely covered by the 

fore wings, but a small portion of their posterior edges may show. On 

the midventral line lies the tongue, and between the tongue and the 
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wings are the first two pairs of legs and the antenna. 

33 

The 
mesothorax and metathorax are easily recognized by their attach- 
ment to the wings. The prothorax lies 
immediately in front of them, and the 
remainder of the front of the body belongs 
to the head. In many species this is 
divided, by transverse sutures, into two or 
three sclerites. The mouth is surrounded 
by the labrum in front and the tongue be- 
hind. On the sides the mandibles are lo- 
cated when they are developed, but they 
are absent in most species. In the more 
primitive forms the mazillary palpi (or 
‘‘eye-collar’’) appear immediately behind 
the eyes as small oblong or triangular 
sclerites. The abdomen is composed’ of a 
regular series of segments, the first three 
or four of which are, in most cases, Immov- 
ably soldered together. Then there come 
one or more movable incisures, and the ter- 
minal segments are again fused. An in- 
complete pupa is one in which there are 
four or more movable incisures, one more 
in the male than in the female, and in 
which the body is provided with spines to 
enable the pupa to work out of its burrow 
or cocoon or out of the soil. In an obtect 
pupa there are three or less movable in- 
cisures in both sexes, and the pupa does 
not leave the cocoon. At the end of the 
body there may be an extension bearing 
a tuft or group of sete#, which are hooked 
in most instances. This is the cremaster. 
In some pupx the male may be distin- 
guished by its wider antenne, and in some 

Fic. 29. VENTRAL VIEW OF AN- 
TERIOR PART OF PUPA, DIAGRAM- 
ATIC, SHOWING STRUCTURES 
Ant, antenna; Clp, clypeus; F, 

fore femur; Fr, front; Gl Eye, 
glazed eye; Lbi, labium, with 
palpi; Lbr, labrum, with pilifers; 
ne eles Mx, maxilla; 

x Plp, maxillary palpus (eye- 
collar); Sc Eye, seaiptnica ae 
tion of eye; Tar,, fore tarsus; 
Tar,, mid-tarsus; Tar,, tip of 
hind tarsus; Tb,, fore tibia; Tb,, 
mid-tibia; Vx, vertex 

the two separate reproductive openings of the female can be recognized. 
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SYNOPSIS OF THE FAMILIES OF LEPIDOPTERA 

Suborder Jugatz. Moths with fore and hind wings similar in form 
and venation, and with at least four radials in the hind wing. Base 
of cubitus fused with 1st A, a short portion of it appearing like a 
cross vein between 1st A and the apparent base, which is in fact the 
arculus. Wing membrane spinulated (fig. 30). Frenulum rudimen- 
tary or absent. Fore wing with a separate lobe, or jugum, at base 
of inner margin. Larve with dorsal sete similarly arranged on 
thorax and abdomen. 

Family 1. Micropterygide. Minute moths, with functional mandibles, and max- 
ille of primitive type formed of galea, lacinia, and palpus; feeding on pollen. 
Fore wing with subcosta forked near its middle. Female with ten abdominal 
segments preserved and without ovipositor. Larve with modified clubbed sete, 
feeding on wet moss. Pup with large mandibles. 

Family 2. Eriocraniide. Minute moths, with rudimentary mandibles, and max- 
ille possessing a short coiled tongue. Lacinia absent. Subcosta of fore wing 
forking near its apex. Female with complex piercing ovipositor, laying its eggs 
in the tissue of leaves. Larvze without hooks on the prolegs, which are rudi- 
mentary; with simple setz, mining in leaves. Pupz with large mandibles. 

Family 3. Hepialide. Large, or very large, moths, with rudimentary, nonfunc- 
tional mouth parts, save for the labial palpi. Subcosta of the fore wing forking 
near its middle or simple. Female without piercing ovipositor. Larve of normal 
caterpillar form, boring in stems and roots; with a circle of hooks on the prolegs. 
Pupz with small obscure mandibles, and rudimentary, divergent maxille. ; 

Suborder Frenatz. Moths with hind wing much smaller, or shorter 
and broader, than fore wing, with at most two free branches of radius. 
Cubitus straight to base, no portion of it appearing like a crossvein. 
Wing membrane rarely spinulated. No jugum. Hind wing usually 
with a frenulum. Antenne rarely clubbed, and clubbed in none of 
our forms which lack a frenulum. Pupa with trachea R,,, arising 
from the stem of radius beyond that of R,. Larve almost never with 
dorsal sete similarly arranged on thorax and abdomen. 

*Wings with aculew over the general surface. 

Superfamily Incurvarioidea. Venation fairly complete; antenne 
without eye-cap; female with piercing ovipositor (so far as known): 
larve usually case-bearers when mature. 3 

Family 4. Incurvariide. Characters of the superfamily. 

Superfamily Nepticuloidea. Venation much reduced; cell very small 
or absent; antenna with large eye-cap; female without ovipositor, 
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the eggs laid exposed. lLarve leaf-miners or bast-miners when 
mature. 

Family 5. Nepticulide. Characters of the superfamily. 

** Aculew confined to small areas or absent. 

tLarve with warts i and ii, iv and v united. 

Superfamily Zygenoidea. Moth with primitive venation, large 
wings, and minute maxillary palpi or none; Se and R of hind wing 
usually uniting along cell. Larve short and slug-like; typically with 
diffuse hair-tufts; pupa primitive, incomplete, with all segments free; 
first abdominal spiracle uncovered, maxille usually extended and toothed 
laterally, but without maxillary palpus. 

Family 6. Megalopygide. Moths with tongue obsolete; wings heavily and 
loosely clothed with soft scales, often mixed with curly hair; hind wings with 
Sc and R fused for most of length of cell. Larve with 14 prolegs, 10 of them 
with an angulate or broken band of hooks. 

Family 7. Eucleida. Moths with tongue obsolete; wings usually heavy and 
- loosely scaled; hind wings with Sc and R shortly fused near base. Larve with 

prolegs ab=ont, replaced by a system ot sucking discs; hairy, spiny, or naked. 

Family 8. Pyromorphide. Moths with tongue strongly developed. Wings trans- 
lucent; hind wings with Sc and R fused toward outer end of cell, the basal part 
of R also fused with Sc or obsolete. Larvez with tufted hair; with 10 prolegs, 
provided with normal hooks. 

ttLarve with warts i and ii separate, iv and v often united. 

t‘Micros.’’ Larve with three sete on wprespiracular wart, 
usually concealed feeders; moths with soft-scaled wings with 
broad fringes, broadest at anal angle, the wings often lanceo- 
late or linear; R, often running to costa or apex; accessory 
cell, when distinct, with its broad side resting on discal cell, 
often fusing with it; hind wing with Se and R never fus- 
ing beyond cell, and very rarely at any point, the base of R 
often obsolete; 1st A rarely lost unless wing 1s very narrow; 
tongue very often scaled at base. 

Superfamily Tineoidea. Larve with sete iv and v separate; pupa 
normally incomplete; moth normally with rough head, often with 
folded maxillary palpi; tongue scaled when present; fore wing usu- 
ally with R, running to costa, hind wing with R and M, separate, 
Sc and R typically approximate at base. 

Family 9. Tineide. Larve with anal prolegs unlike the ventrals; most often 
scavengers; moths winged in both sexes, without a heavy anal tuft in the female; 
usually with rough head, folded maxillary palpi, and bristles on the labial palpi, 
or with the first joint of the labial palpi enlarged. 

Family 10. Psychide. Larve with anal prolegs similar to the ventrals, each 
with a single ellipse of hooks, broken on inner side; always living in a case. 

Female moth with a tuft of heavy hair-scales at the end of the abdomen, which 
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are mixed with the eggs; almost always wingless, and often maggot-like- with all 
appendages rudimentary. Male with rudimentary mouth parts. 

Family 11. Tischeriide. Larve leaf-miners; the thoracic legs absent, and each 
ventral proleg with two transverse rows of hooks. Moths with a loose tuft of 
scales on vertex, a small scape, short porrect palpi without bristles, small maxil- 
lary palpi, and very hairy hind tibie; fore wing with Cu running through the 
center of the wing, with all radials running to costa. 

Family 12. Lyonetiida. Larve leaf-miners; structurally aaen like the Tineide, 
flattened, with sete iv and v more widely separated. Moths with head smooth, 
at least on front, with a well-marked eye-cap, the hind wing with R running through 
the axis of the wing, which is often linear. 

Family 13. Opostegide. Larve very slender, cylindrical, without legs; bast- 
miners; moths with folded maxillary palpi; with very large eye-caps; fore wing 
with three or four unbranched veins, hind wing linear. (Position of family 
uncertain.) 

Family 14. Gracilariide. Larve when young very much flattened, with blade- 
like mandibles, and rudimentary maxille and labium; living as leaf-miners and 
bast-miners and eating the sap only; when grown usually with normal mouth- 
parts, eating the parenchyma, and often living as leaf rollers. No prolegs on 
sixth segment of abdomen; the other legs variable. Moth with maxillary palpi 
porrect or obsolete, our species without eye-cap; fore wing lanceolate, normal 
or with somewhat reduced venation; hind wing often linear, with principal vein 
through the center of the wing; sometimes with R, free. (Position of family 
uncertain. ) 

Family 15. Coleophoride. lLarve with iv and v closer than usual; with very 
strong true legs, and prolegs reduced, each with two transverse bands of hooks 
or none; usually leaf-miners when young, or feeding within seeds; almost always 
becoming case-bearers when grown. Moths with smooth head; palpi moderate, 
usually tufted, with the third joint often set on at an angle; fore ‘wing with cell set 
obliquely, the cubitals extremely short and running directly to inner margin. 
Epiphysis rudimentary, at apex of fore tibia, or absent. Antenne turned forward 
in repose. (Position of family uncertain.) 

Superfamily Cycnodioidea. Larve and pupx not well known; 
apparently the larve with sete iv and v close together; leaf-miners 
when young and case-bearers when grown. Pupz without maxillary 
palpi, with nearly all segments of abdomen free, or, in Elachista, 
which pupates exposed, with all soldered. Moth with R,,, of hind 
wing preserved, running to costa, maxillary palpi minute and straight 
or lost, and with characteristic genitalia; R, running to costa, lost 
in all our species; Sc and R of hind wing widely separated, in our 
species with R running through middle of wing. 

Family 16. Cycnodiidez. Palpi moderate, upturned; hind wing lanceolate, with 
well-formed cell, and nearly complete venation. Larva sixteen-legged, a blotch- 
miner; pupa suspended, exposed, immobile. 

Family 17. Douglasiidz. Palpi short, drooping; ocelli very large; hind wing 
without cell; with R,., separating off from radial stem before M,. Larve leaf- 
miners, hardly known. (Position of family uncertain.) 

Family 18. Heliozelidz. Palpi short, drooping; hind wing without cell; one or 
two medials arising from R-stem, which forks into R,., and R,,; near apex. Larve 
legless, with two pairs of ocelli; blotch-miners; cutting out a case just before 
pupation. 
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Superfamily Gelechioidea. Larva with sete iv and v closely approx- 
imated or on the same tubercle, usually with developed prolegs; pupa 
obtect, maxillary palpi usually present, but pilifers not marked, and 
front femora and labial palpi usually connected. Moth with all radial 
branches running to costa as a rule, and usually all present; R, and R, 
stalked except in Stenomine. Hind wing with Sc and R closely 
approximate at base, separating before end of cell (shortly fused in 
Blastobasid#). Head more or less smooth; palpi long and upturned, 
maxillary palpi minute, folded over base of tongue, which is scaled. 

Family 19. G@cophoride. Fore wing without stigma; R, and Cu, well back from 
end of cell; hind wing at least half as broad as fore wing, with apex of mem- 
brane bluntly rounded; R and M, well separated at origin; 1st A preserved in 
both wings. . 

Family 20. Xylorictide. Fore wing without stigma; R, and Cu, well back from 
end of cell, R, and R, often separate, when stalked forking over apex; hind wing 
broad, not excavated below apex, with R and M, stalked. 

Family 21. Gelechiidez. Fore wing without stigma, R, and Cu, well back from 
end of cell, R, and R, stalked or united, and both running to costa; hind wing with 
R and M, closely approximated or stalked, or with wing strongly excavated below 
apex; 1st A lost in both wings. 

Family 22. Blastobasidez. Fore wing with a stigma between R, and R,, which 
are widely separated, veins R, to Cu, all closely crowded around end of cell. Hind 
wing with Sc and R very shortly fused near base; lanceolate, and rather narrower 
than fore wing; R and M, well separated at origin. 

Family 23. Lavernide. Fore wing without stigma, lanceolate, with 1st A vari- 
able, sometimes anastomosing with 2d A. Hind wing much narrower than fore 
wing, narrow-lanceolate to linear, pointed, with R and M, strongly approximate 
at origin, or stalked, and M, and Cu, usually widely separated. 

Superfamily Yponomeutoidea. Larva with sete iv and v variable, 
pupa obtect in forms with iv and v separate, with maxillary palpi; 
normally with labial palpi and femora exposed; pilifer not marked. 
Moth with R, when present usually running to outer margin; maxil- 
lary palpi usually small or minute, and porrect; hind wing with R . 
and M, variable, Sc and R approximate at base, and usually connected 
by a cross vein. Head usually smooth. 

Family 24. Yponomeutide. Ocelli small or absent; legs typically smooth- 
scaled, venation but little reduced: fore wing usually with all veins separate; 

' hind wing with R and M, well separated except in the Cerostoma group, M, and 
M, often stalked, Ist A distinct in both wings. Egg of flat type so far as known. 
Larve with beta lower than alpha on prothorax, prespiracular wart of three sete 
and iv and v widely separate on abdomen. Pupa obtect, with maxillary palpi 
exposed, pilifers represented by distinct lobes only in Atteva, and fore femora 
exposed except in Scythris. (To this family are attached various isolated genera 
of uncertain position.) 
Family 25. Glyphipterygide. Ocelli large and conspicuous, maxillary palpi 

minute, tongue scaled, labial palpi upturned to middle of front or beyond, often 
beyond vertex; wings exceptionally broad, macro-like in shape, the fringe rela- 
tively narrow, and but little widened at anal angle. R, and R, usually separate, 
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Cu, arising close to angle of cell; R and M, usually separate in hind wing; 2d A 
very strongly forked at base. Egg of upright type; larva with front acute, 
reaching well toward, but not to, vertex; alpha of prothorax farther from mid- 
dorsal line than beta, abdomen with i nearer the middle line than ii on eighth 
segment, iv and v close together, legs with a single circle of hooks. Pupa incom- 
plete, with only anterior rows of fine spines on the segments, cremaster rudimen- 
tary; maxillary palpi, labial palpi and fore femora exposed; mesothorax extend- 
ing back in a lobe, nearly cutting the metathorax in two. 

Family 26. Heliodinide. Palpi very short, drooping (medium sized in Eucle- 
mensia); maxillary palpi minute, porrect; tongue strong; tarsi with more or 
less distinct whorls of bristles, the tibie also often with stiff bristles, the hind 
legs displayed at rest. Larve various, not well known, pupe hardly known. 

Family 27. Ageriide. Antenne often fusiform, normally with a tuft of bristles 
at apex; wings strong, very narrow, usually more or less transparent. Fore 

_ wing with R; running to outer margin, anal region much reduced, hind wing 
with costa bearing a backward-directed keel, with a row of spines interlocking 
with a row on inner margin of fore wing. Larve borers, with high front, hooks 
of prolegs uniordinal in two transverse rows, iv and v close together, and last 
spiracle higher than the others; pupa incomplete. 

Superfamily Tortricoidea. Larva with sete iv and v approximate, 
pupa incomplete, typical, spined dorsally for progression; moth nor- 
mally with R, running to outer margin, free in lower forms; stalked 
with R, in higher forms, hind wing with Se and R as in the preceding 
superfamily, R and M, usually approximate; head and body usually 
with rough vestiture, that on the head shorter than in the Tineide; palpi 
rough and more or less triangular or porrect; maxillary palpi minute. 

Family 28. Tortricide. Fore wing with 1st A preserved, Cu, arising less than 
three-fourths way out on cell; larva with biordinal or triordinal hooks; abdomen 
of pupa with a distinct cremaster, or with setz on the anal rise. 

Family 29. Phaloniide. Both wings without 1st A; Cu. arising more than 
three-fourths way out in cell; hind wing with M, preserved, usually stalked with 
R; palpi alike in both sexes. Larva with uniordinal hooks; pupa with end of 
abdomen obliquely truncate, with irregular spines, without cremaster. 

Family 30. Carposinide. Both wings without ist A; Cu, arising more than 
three-fourths way out; hind wing with M, and M, completely lost; palpi much 
longer in female than in male. Larva a fruit borer with a complete circle of 
uniordinal hooks and last spiracles dorsal. 

Family 31. Cosside. Large, stout, heavy moths, with small palpi, rudimentary 
tongue, partly hairy vestiture, and short tibial spurs. Wing veins heavy, includ- 
ing R,,; and the dividing veins in the cell, Ist A strong and tubular, from near 
base. Frenulum sometimes obsolete. Egg sometimes upright; larva stout and 
strong, with mandibles heavy and turned forward, usually with multiordinal 
hooks in a complete circle; sete ii as far apart on ninth abdominal as on other 
segments. Pupa very heavy, with extremely short maxille which meet on mid- 
dle line; no maxillary palpi, and no cremaster. 

ii’ Pyraloids.’’ Larve with only two sete on prespiracular 
wart, with iv and Vv approximated, rarely with secondary or 
tufted hair (in which case the spiracles are round); pupa 
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obtect but almost always with distinct maxillary palpi; prac- 
tically never progressing from the cocoon. Moth normally 
with firmly and finely scaled wings, with ample anal region 
in hind wing; usually with three anals in hind wing, but 
with 1st A almost always lost in fore wing; maxillary palpr 
of porrect type; tongue scaled at base; no accessory cell. 

Superfamily Pyralidoidea. Characters as just stated for the Pyra- 
loids. , 

Family 32. Thyridide. Wings heavy and close-scaled, 1st A absent in both 
wings, all radials separate (variously stalked in exotic species), R,; to outer mar- 
gin; hind wing with Sc and R closely parallel beyond end of cell; maxillary palpi 
obsolete, pilifers large. Larva with two sete on vii of mesothorax, and i higher 
than ii on ninth abdominal segment. 

Family 33. Pyralidide. Wings entire, without special scaling along the veins 
beneath; fore wing with 1st A usually lost. Hind wing with Sc and R very 
closely approximate, or more often fused, beyond end of cell. Larva with primary 
sete only, with normal prolegs, usually bearing biordinal or triordinal hooks, 
pupa ‘with seventh abdominal segment fixed in both sexes, usually smooth; with 
a deep furrow between ninth and tenth abdominal segments in the few species 
without maxillary palpi. 

Family 34. Pterophoride. A series of specialized spatulate scales along Cu and 
its forks in hind wing; our species with fore wing divided into two, and hind 
wing into three, feathers; 1st A preserved. Larva usually with secondary or 
tufted hair, with very long, stem-like prolegs with expanded plante. Pupa usually 
exposed, suspended by the tail, often very hairy and angular; seventh abdominal 
segment movable in male; without maxillary palpi or groove between ninth and 
tenth abdominal segments. Cremaster supplemented by a second tuft of spines 
on venter. 

Family 35. Orneodide. Both wings deeply cleft into six feathers. Only one 
anal preserved (Ist A?). Larva with uniordinal hooks on prolegs and a single 
seta vii on mesothorax. Pupa with maxillary palpi concealed; seventh segment 
fixed. Cremaster simple. 

tit“ Macros.’’ Larve with only two sete on prespiracular wart, 
with iv and v separate except when there is dense secondary — 
hair; with oval spiracles, and often with dense tufted or 
secondary har. Usually external feeders. Pupa obtect, 
progressing only m the Citheroniide, without distinct max- 
illary palpi or pilifers; moth broad-winged, with 1st A rudr- 
mentary or absent in all wings, base of M lost, maxillary 
palpi of porrect type and almost always rudimentary or 
lost, tongue not scaled; wings usually firmly scaled, with 
narrow fringes; accessory cell when present separated by a 
fully developed vein from discal. 

Superfamily Uranioidea. Larva with simple hair; sete i and ii sepa- 
rate, iv and v both well below spiracle, and tending to approximate 
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each other; hooks on prolegs biordinal, in an elliptical band; one or 
more additional sete on prolegs. Pupe hardly known. Egg of flat 
type. Moth with a slight chitinization subventrally on first segment 
of abdomen, representing tympanum; fore wing typically with R, and 
M, approximate or stalked, in Lacosomide with R,and R, stalked and 
widely separated from R,; Cu apparently three-branched (trifid). 
Hind wing with Se and R sharply diverging from close to base of 
wing. 

Family 36. Epiplemide. Larva living practically exposed; with circle of hooks 
on prolegs broadly interrupted; moth with R,; stalked with M,, free from R,; 
moth resting with hind wings rolled about body. Frenulum normal in our 
species. 
Family 37. Lacosomide. Larva with hooks of prolegs in a complete ellipse; 

living in a case, open at both ends; thin-skinned, with chitinized thorax and pos- 
terior callosity. Moth with R, and R; widely separated from R,; frenulum rudi- 
mentary in our species; resting position normal. (Position of family doubtful.) 

Superfamily Saturnioidea. Larva always with fine, usually rudi- 
mentary secondary hair; primaries on warts. or spines which also 
bear secondary setx; iv and v united, i of eighth segment of abdomen 
usually united in middle line; prolegs with a straight band of bior- 
dinal hooks. Egg of flat type. Moth without tympanum, the meta- 
thorax not modified; tongue rudimentary in our species; fore wing 
always with trifid venation; M, closely associated with radial stem, one 
radial always lost (R, ?), R,-R, stalked and much crowded; hind wing 
as in the family Lacosomide; frenulum lost. 

Family 38. Citheroniide. First-stage larva usually with primary hair; ninth 
segment with a mid-dorsal spine, anal plate tuberculate or spined; body spines 
more or less horn-like, never with long spinules, and strongly unequal in our 
species. Pupa formed in the ground, active, hard and rough, with flanged seg- 
ments. Cremaster bifurcate, without hooks. Moth with male antenne doubly 
bipectinate halfway to apex; fore wing with M, more or less stalked with RR, 
parallel to M,; hind wing with two anals. 

Family 39. Saturniide. Larva with dense bristly spines in earlier stages, never 
with primitive first stage; warts i of eighth segment of abdomen fused into a 
caudal horn in all our species, ii rarely fused, ii of ninth segment fused only in 
the Hemileucine, which have subequal bristly spines and a smooth anal plate. 
Pupa almost always in a cocoon, not spinulose; cremaster simple or represented 
by: spines only; abdominal segments often without flanges, and telescoping when 
dried. Moth with antenne plumose to apex in male, in all our species, M,, in our. 
species, free from R, eee closely associated with M,; 3d A usually rudi- 
mentary. 

Superfamily Bombycoidea. Larva always with much secondary 
hair, even on head; with warts, often obscured after first stage; with 
an additional subdorsal wart; legs as in.the Saturnioidea; larva often 
tending to be flattened. Egg of flat type. Pupa normally with 
secondary hair, with visible labial palpi. Moth various, without 
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tympanum, ocelli, or maxillary palpi, with pectinate antenne; tongue 
very rudimentary or lost. Hind wing with Se and R closely parallel 
from base, diverging before end of cell; R, usually distinct. 

Family Bombycide. Larva with rudimentary hair; with caudal horn. Moth 
with Cu apparentiy 3-branched; R, and R, stalked farthest; no humeral veins; 
and rudimentary frenulum. Traces of ist A preserved. (Cultivated only.) 

Family 40. Eupterotidez. Larva with fine dense hair, usually mixed with some 
spatulate scales, with dorsal hair-pencils. Pupa not hairy; in the ground. Moth 
with R, and R;, R, and R; stalked; Cu apparently 3-branched, and frenulum in 
our species normal. No humeral veins nor traces of 1st A. 

Family 41. Lasiocampide. Larva with fine secondary hair, in some exotic 
species mixed with scales; without slender pencils. Pupa hairy; in a cocoon. 
Moth with apparently 4-branched cubitus; R, stalked with M,, and R, with R;; 
no trace of ist A. Hind wing with frenulum lost, with two or more humeral 
veins, and expanded humeral angle, which is exposed in the resting position. 

Superfamily Drepanoidea, Larva with some subprimaries but with- 
out secondary hair; tubercle iv somewhat higher than v and well 
separated; prolegs with a band of biordinal hooks, and usually a few 
outer hooks also, uniordinal in Eudeilinea. Anal legs slightly weak- 
ened or absent. Egg flat; pupa thin-shelled, in a cocoon. Imago 
with tympanum formed of a large, double, subventral chitinization on 
abdomen, not opening to exterior unless through the pleural suture; 
thin-winged; Cu quadrified in the American species, at least in the - 
hind wing; hind wing with Sc and R separate to beyond end of cell, 
then sometimes fusing. 

Family 42. Thyatiride. Larva with all legs. Cu trifid in fore wing; vestiture 
deep, making the body appear stout. Frenulum knobbed at tip. 

Family 43. Drepanide. Larva with anal prolegs lost (except in the Indian 
genus Euchera). Moth with Cu quadrifid in both wings, slender, often with 
hooked wings. Frenulum weak and normal or lost; humeral angle expanded. 

Superfamily Geometroidea. Larva very rarely with secondary hair, 
but always with ventral subprimaries (at least one on sixth segment 
of abdomen), setz iv and v remote, iv higher; prolegs with a band of 
biordinal hooks, often interrupted by a sucker. Egg of flat type 
except in Alsophila. Pupa normal without exposed maxillary palpi 
or labium. Imago with a large tympanic hood at base of abdomen, 
opening subventrally, below spiracle. No ocelli or maxillary palpi; 
wings usually thin, hind wing with Sc and R closely parallel or fused 
part of length of cell, separated at base and beyond eell, strongly 
curved or angled at base, usually sending a brace across to base of 
frenulum. 

Family 44. Geometride. Characters of the superfamily; Cu trifid, except in 
Operophtera. 
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Superfamily Sphingoidea. Larva with many minute secondary 
hairs, obscuring the primaries, which are single; in first stage with 
seta v higher than iv; i of eighth segment of abdomen united on mid- 
dorsal line, usually on a horn. Ege of flat type, usually spherical. 
Imago heavy-bodied, with very strong wings; no tympanum; fore 
wing with 3d A a strong tubular vein, running into 2d A; hind wing 
with Se and R closely parallel, connected by R,, which is as strong 
as the other veins. Abdomen almost always spined along posterior 
edge of segments. 

Family 45. Sphingide. Characters of the superfamily. 

Superfamily Noctuoidea. Larve with variable vestiture, often with 
tufted hair; seta (or wart) iv widely separated from v, higher, some- 
times behind spiracle; hooks or prolegs wniordinal in a single band. 
Egg upright. Imago with a stretched membrane in metepimeron which 
is more or less broken up into several sclerites; hood on base of abdo- 
men, either above level of spiracle or enclosing it, occasionally lost; 
ocelli often present; maxillary palpi present and scaled, but almost 
always minute; 3d A of fore wing weak, hind wing with Sec and R 
never divergent from base, rarely connected by a brace-vein to frenu- 
lum, never closer together beyond cell than along eell, usually fused 
for part of length of cell or connected by a cross vein. Cu quadrifid, 
except in the Notodontide, and the western family Dioptidse, which 
also always lack the hood. 

Family 46. Notodontide. Cu trifid; Sc and R of hind wing independent, or 
connected by a weak cross vein; larva with anal prolegs more or less reduced 
or modified; almost invariably raised in resting position. 

Family 47. Liparide. Cu quadrifid, as in the following families; palpi short; 
tongue rudimentary, ocelli absent; antenne plumose in male; hood above spiracle. 
Sc and R of hind wing connected by a cross vein, or touching at a point, more 
than a third way out on cell. Larva with tufted hair, with two bright-colored 
dorsal glands on abdomen. 

Family 48. Noctuide. Palpi various; tongue normally functional; ocelli present 
(except in Menopsimus), hood usually enclosing spiracle, less often above spiracle 
or obsolete. Sc and R of hind wing touching at a point, less than a third way 
out on cell, or shortly fused; larva with either simple or tufted hair; in the 
latter case with secondary hair also, or with wart iv much lower on seventh 
abdominal segment than the others, and often obsolete. 

Family 49. Agaristide. Like the Noctuide; antennz clubbed, hood absent. 

Family 50. Arctiidae. Tongue often weak; ocelli always present; Sc and R 
fusing for at least a fifth, usually a half of length of cell, but not beyond end 
of cell; hood above spiracle. Larva with tufted and without secondary hair, the 
tufts rarely lost in last stage; wart iv of seventh abdominal segment not lower 
than on others. Two subdorsal warts on mesothorax and metathorax. 

Family 51. Lithosiide. Similar to the family Arctiide, with the ocelli lost; 
wings smooth-scaled; hood sometimes lost. Larve usually wale tufted hair much 
reduced in last stage ; but present, at least when young; when well developed 
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in last stage, with the subdorsal warts of mesothorax and metathorax longitud- 
‘inally placed. 

Family 52. Nolide. Ocelli lost; tongue present, weak; fore wings tufted; 
hind wings with Sc and R fused more than half of length of cell; hood above 
spiracle. Larva with only 14 legs, with tufted hair; wart iv obsolete. 

Family 53. Euchromiide. Ocelli present; tongue strong; palpi strong; hind 
wings with free part of Sc lost, the first developed vein being R. Hood very 
large, the abdomen constricted behind it in many exotic species. Diurnal. Larva 
with tufted hair, with only a single subdorsal wart on mesothorax and 
metathorax. 

Suborder Rhopalocera. Butterflies with hind wing much shorter 
and broader than fore wing; with only a single free radial; fore wing 
with cubitus straight to base, sometimes with a rudiment of ist A 
arising from it near base; the rest of 1st A lost. R,,, of pupa given 
off from radial stem before the origin of R,, obsolete in imago but 
often with a trace showing as a short spur or a fold. No jugum or 
frenulum; humeral angle of hind wing enlarged, usually with a 
humeral vein. Antenne more or less obviously clubbed, with the 
sealeless sensory area often covering the whole club, and rarely 
extending on the shaft (Feniseca). Tongue and labial palpi always 
strong; ocelli and maxillary palpi always absent. Egg upright, larva 
with tubercles iv and v well separated and ‘both low in first stage, 
usually obscured in later stages; prolegs typically with triordinal 
hooks. Our butterflies are all diurnal, and all except Thanaos sleep 
with the wings raised over the body or outspread. 

Superfamily Hesperioidea. (Skippers). Head very broad; front 
twice as wide as high; antenne widely separated at base (two to four 
times their own width), usually with a strong but slender tuft of 
lashes in front of eye; fore legs with epiphysis, hind tibiz usually with 
all spurs; fore wing with all veins present and arising separately from 
cell; hind wing with humeral vein usually running across from tip of 
basal thickening (costa) to bend in Sc. Larva with prothorax much 
smaller (in our species) than head or following segment; head cap- 
sule closed ventrally behind base of mouth parts by a small sclerite 
(gula); prolegs with a complete circle of hooks. Larva always a 
concealed feeder. Pupa rounded, suspended by a Y-shaped girth 
in a more or less perfect cocoon; with maxille extending out at base 
to reach eyes. 

Family 54. Hesperiide. Frenulum and frenulum-hook absent. 

Superfamily Papilionoidea. (True butterflies). Head narrower, the 
antenne separated at their base by about their width or less; front 
less than twice as wide as high; eyes not lashed; fore legs without 
epiphysis (except in the Papilionide), hind legs with end-spurs only; 
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humeral vein, when present, extending free from Se toward costa, 
often forked at tip, but not reaching edge of wing. Larva with 
prothorax not noticeably narrowed, without gula; prolegs with a 
single band of hooks, or if with a second outer band it is much reduced ; 
suspension girdle of pupa a simple loop or absent; the tongue, in the 
pupa, not touching eyes. 

Family 55. Papilionide. Fore leg with epiphysis; head broad; fore wing, in 
our species, with all radials; M, associated with Cu-stem (quadrifid), 3d A free, 
turning down toward inner margin; hind wing with only one anal (in our species). 
Egg spherical. Larva very stout, with tufted hair in first stage; with osmeteria. 
Pupa girt, but loosely, the anterior end with two points. 

Family 56. Pieridae. Fore leg fully developed in both sexes, with claws and 
pulvillus, but without epiphysis, head narrower, but with the antennal sockets 
not encroaching on the eyes; fore wing with one or two radials lost in our species, 
except in Zegris, M, stalked with R-stem, M, associated with R-stem in both 
wings, 3d A of fore wing rudimentary, running up into 2d A; hard wing with two 
anals. Larva with fine secondary hair, slender and normal in form. Pupa girt 
loosely, angular, ending in a single spine. 

Family 57. Lycenide. Fore leg nearly fully developed in male, with spinules 
on tarsus, but without normal terminal claws and pulvilli, wholly normal in 
female; head very narrow, the antennal sockets encroaching more or less on the 
eyes; front not depressed. Fore wing with one or two radials lost in our species, 
M, usually free; M, arising from the cross vein halfway between M, and M,, often 
weak, the cross veins both weak. M, of hind wing as in fore wine; humeral lost 
in our species; anals as in the Pieride. Egg flat. Larva slug-like with retrac- 
tile head, and fine secondary hair. Pupa short and’‘rounded, closely girt. 

Family 58. Erycinide. Fore leg quite reduced and brushlike in male; with- 
out claws or spines, with tibia expanded in a spine beyond articulation of tarsus; 
normal in female; head as in the Lycenide; venation as in the Lycenide, but 
with humeral vein preserved and our species with costa thickened out to humeral 
angle. Egg and larva and pupa of our species as in the Lycznide. 

Family 59. Nymphalide. Fore leg reduced and nonfunctional in both sexes 
(except female of Libythea); head as in Pieride, front depressed; fore wing in 
our species with all radials, M, free, M, associated with R-stem in both wings; 
hind wing usually with humeral. vein; anals as in the Pieride. Ege as high as 
wide, vertically ribbed; larva slender, with spines or fleshy filaments, or forked 
tail; rarely as in Pieridw; pupa suspended by the tail only, or (in a few Satyrine) 
in a slight cocoon. 
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ARTIFICIAL KEY TO THE FAMILIES OF LEPIDOPTERAS 

Imago 

Fie. 30. PORTION 
OF WING MEMBRANE 
SHOWING SOCKETS 
OF SCALES AND 
WING SPINULES 
( ACULEZ ). HIGHLY 
MAGNIFIED 

I, VAG! 6.0.69 6:6:.0.0 8b CAD DORIC OU BAe IEC Dido HlocO:U.0 0 BOLO otG,.0 OM CoaC Sebo 2 
HeaWanolesswor. with) rudimentary WINGS)... -. 3. .wi cs wee ee ne wee eis 15 55 
2. Hind wings with four or five radials, with at least ten veins besides anals 

(figs. 31, 40), wing-membrane spinulated (fig. 30)...................... 3 
2. Hind wings with only one free radial (two in the otherwise much reduced 

Douglasia group, page 224); with at most six (or, with Sc, seven) veins 
ERGO Galle 06.066. AO OBI OREO ROEe IEE OI Ain ae Ok nO Ge tins Dears SSeS te Be Ns 5 

3. Wings hardly wider than their fringe, expanse about one-half inch......... 4 
3. Wings ample, fringe narrow, expanse over one inch.......... Hepialide (p. 66) 
4. Middle tibie with a spur; mouth parts formed for sucking; Sc of fore wing 

ROVE RAT STI CATS PO Ken sie da hey ng ete: Shevats, oles tele aistorete sooteisiare he verer ree Eriocraniidz (p. 64) 
4. Middle tibiz unarmed, mouth parts formed for biting; Sc forking near mid- 

UIC MM INE eres as elvis eee ose cited Wwe sibel ald Slates Micropterygidze (p. 62) 
5. Each wing deeply cleft into six narrow strips............ Orneodide (p. 652) 
5. Fore wing moderately cleft into two, and hind wing deeply, into three, feathers 

(jie, 4O0=08)), aecen es pads Spo nuOGRS Geb oop ooobaTs oe Pterophoride (p. 639) 
bayWaings entire, or one pair only, moderately cleft................:.0:ste---- 6 
6. Inner margin of fore wing and costal margin of hind wing with series of 

recurved spines and interlocking; fore wing at least four times as long as wide, 
and base, at least, of hind wing transparent (figs. 224-229) Atgeriide (p. 360) 

. Wings not interlocking at middle of margin, very rarely transparent, and, if 
ROMMWAL TER DEOAGCT ehOTO WINGS i..<, foie cis esie ciersielsie ois. sieieelseeherretone ce ierorsuistoleiors 7 

=r) 

7. Hind wing lanceolate, without marked anal angle, or notched below apex and 
trapezoidal, or cleft; the fringe almost as wide as wing, or wider. (Micros 
Ti JORG) ogsooeongeneou00 Dn UNTO DDUD OOo OCONOU DOU OOObDUDO UDO OUDOUSCODOOS 59 

7. Hind wings much broader than their fringe, never lanceolate, and rarely 
PLAVEZOL tum WA tM PLOGUCEC | APOXsy-fol oy beyonce cselotstavel ss ach 7 otolel shel ohel svete efeinielsdolots 8 

8. A double series of enlarged and divergent scales along Cu of hind wing below; 
wings, body, and legs, very long.................. Pterophoride (Agdistinz) 

aN OMERUIC HRS PCCIALIZEGINSCAICS .)6:2/5 .\s.0 acelelesislseleclsle ele sis'e cles ee ones gio alee elena er 9 
9. Fore wing with two anal veins well developed at middle of wing or at outer 

margin, the first a tubular vein at middle of wing in broad-winged forms, 
sometimes tubular only at the margin in narrow ones..................4. 10 

6In the case of extra-limital families, no page is indicated; in those not included in this memoir, 
page references are made to the brief family definitions in the synopsis, pages 41 to 44. 
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. Fore wing with only one anal reaching margin, 1st A rudimentary, or repre- 
sented by a fold; $d A at most by a short spur... >. 25-542 17 

. Antenne strongly ‘clubbed: Sc and R strongly divergent from close. to base 
Castniide 

. Antenne tapering regularly, or very slightly fusiform...................... ll 

. Sc separating from cell shortly before the apex of the cell (figs 62, 72)...... 16 

. Sc arising separate from R, running closely parallel to it to well beyond end 
of cell, or (in our species) fused with it beyond end of cell; the base of R 
in that case either complete or showing as a short spur (fig. 298) 

Pyralidide (Schenobiine) (p. 525) 
11. Sc anastomosing with cell for short distance or not at all; not closely parallel 

to R beyond end. of cells... osc rcmme sti nese ee cie? © see 12 
12. Accessory cell well marked. . 2... 00 sccc05 ste 0s + hie 7 ee eee 13 
12. Accessory cell absent)... 0.0)... oj0006 si0in;- clereieie are. eieisis: = eel Cee 14 
13. Wings ample (fore wing not half longer than wide), body short and slender; 

mouth parts rudimentary: 1.50.02... 02: <0: «oo oe Oe ee Dalceride 
13. Wings strong and lanceolate, body heavy, far exceeding hind wings, mouth- 

parts rudimentary... 3)... 5. So.%s.5 see et eine ooh: oe sce eee Cosside (p. 516) 
13. Wings more or less oblong, usually twice as long as wide, and lightly veined; 

body small and slender; mouth parts usually developed, with scaled 
CONGUE 1... eee eee tee eee Micros in part. .59 

14. Fore wing with ist A and 2d A anastomosing or connected near middle of 
WAN (LAU OU E.R webs ey Oe Cee Psychide in part (page 140) 

14. Fore wing with 1st A and 24 A independent beyond extreme base of wings. .15 
15. Fore wing with R; running to outer margin, base M distinct, running through 

center of cell; Sc and R of hind wing connected by a strong cross vein or 
anastomosine;, tonoue absent. -— aes eee eee Eucleide (p. 102) 

15. Sc and R of hind wing independent; or connected by a cross vein, when R; runs 
to costa (Ethmia); or anastomosing when base of media of fore wing 
runs near lower edge of cell or is completely lost (Tortricide) ; tongue usually 
PIESCN ben serie ein oer ee ere ee Cee ee eee Micros in part. .59 

16. R; long-stalked (fig. 72), colors light, the northern species with crinkly hair 
on; forewing.) tongue labsent 4-2-0 ese one eee Megalopygide (p. 101) 

16. R; from cell (fig. 61) dark, smoothly scaled forms; tongue present. 
Pyromorphide (p. 113) 

17. Hind wing with three anals, the first often fading out toward base (fig. 19) ..18 
17. Hind wing with two anals or less; at most with a short spur of 1st A at 

margin in broad-winged forms (figs. 409-432)..........5.:....:.-2..- 19 
18. Sc and R of hind wing closely parallel or fused beyond end of cell (figs. 312- 

SOON ote AER Eee he heh Fal iae eee. owe ee pes Pyralidide in part (p. 523) 
18. Sc and R strongly divergent from before end of cell........ Micros in part. .59 
19. Antenne distinctly swollen toward tip, (figs. 5-7), and frenulum wanting 

; (butterflies) 22.2. .0c sec cc es clea vee pd eu ede . Ole = eee eee ee eee 20 
19. Antenne not swollen toward tip, or if so (Agaristide, Sphingide, Coronidiine), 

wings with a strong frenulum.......................eeses see en esses 25 
20. Fore wing with all veins present, from cell, eyes strongly lashed in front; 

antenne separated at base by a distance greater than half width of 
BYES. lesa eee ous oileisis eames sitar iers we ee he eee ee eee Hesperiide (p. 43) 

20. Fore wing with some radials stalked or absent; eyes rarely lashed; antenne 
closer, topetheri io... eile so oe ee etter s eles +1526) tee eee 21 

21. Fore wing with 3d A free at tip, hind wing with only one anal, save in one 
Mexicanispecies {25 = Un. Bi.uiciooiedls Je. eee eee Papilionide (p. 44) 

21. Hind wing with two well-developed anals; 3d A of fore wing running into 
Pt Gael (1 Ono do oO DoneOnE Mpa Sato BOHR bdo 010505090055 55s0500500006 22 

22. M, from middle of end of cell in both wings, or obsolete; fore wing, in north- 
erm species, with: tenor eleven’ veins). ..:). 04.01... iste ee eerie 23 
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23. 
23. 
24. 

24. 

25. 

25. 

26. 
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M, distinctly associated with radial stem, in one, and usually in both wings; 
lower discocellular vein often obsolete; with at least a trace of a humeral 
WOH oo5 od eR R eS Gee Inn Ene Ee Sree clogs cian SO SneoInO Ura oD ce noc nrn eG 24 

Aghumeraiaveiinehind Wine.) 2... ce. see ase oe ene Erycinide (p. 44) 
IN@ lnmiianesrey) yeaa ee ce an aoe earn aa Ruane G Bic Ren Slee Re Be eens Lycenide (p. 44) 
Butterfly walking on four legs (except female of Hypatus), radius five- 

branchedr eV trom: COU ns ore cateteeyer acts eae ey aeg Nees: stencil Nymphalide (p. 44) 
Butterfly using all its legs for walking; radius usually four-branched, M, 

Realkecaichintaec. sce es ee cee ee eee eee oe Plenidce) (pa 44) 
liorth American species very stout, and with wings 55 mm. (two inches) 

or more in expanse; the hind wings rarely reaching beyond middle of 
abdomen; Sc and R of hind wing connected at the middle of the cell or rather 
before by a vein (R,) which is as strong as any; and then closely parallel 
tonendeotacellWormbeyonds: 5. 28s. haee eee oe se see Sphingidz (p. 42, 360) 

Wings proportionately larger; Sc and R rarely connected by a strong cross 
vein, and if so, strongly divergent beyond it (fig. 426).................. 26 

Sc and R separate, but connected by a more or less distinct cross vein; acces- 
sory cell fused with discal cell, but with the line of separation (R,,,;) indi- 
cated by a slight thickening starting from an angulation in the stem of 
R; species under 30 mm. in expanse (fig. 155)........... A few Micros. .59 

. Accessory cell separated by a full-sized vein, or completely absent........ 27 

. Cu of fore wing apparently three-branched (in a couple of Lithosians two- 
HST TT UTC emer ee etc ec eee es ooh coos esse ena ote oceania cnet epetereseecin arayy oon crave eve ete witere Guevsie 28 

mCieOtmoremwinesapparently four-branched!. 7.2.22. .-scee ss eles dnee nse ee 42 
PBL SE CTUEDIULTI RTT O GTA Lh oe cc sins oe G5, ais ones shereteete are) cdi iceeue a) eerectois eos oxete girs wierecaei 29 
. Frenulum rudimentary (less than one-fifteenth length of hind wings) or 

BU ORVETONB, — o's eile eae eres ORE RSI ESOP Pitre oa ek Ri et men a ns A 35 
. Sc and R fused from base of hind wing beyond middle, then rapidly diverging; 

swollen at the base; slender moths................ Lithosiide in part (p. 42) 
. Sc and R separate at extreme base; then closely approximate or fused a 

Seat CTMONMelCS SECU TAN CO ster. sieve esa’ o aePagede: tgs alee, none ait eta seey apevanen Sonat eestohe see 30 
. Sc and R sharply divergent from close to base (fig. 409)..Epiplemide (p. 654) 
. Hind wing with Sc angled near base, connected by a strong cross vein to 

humeral angle .............. 20. eee e eee eee eee Most Geometride (p. 41) 
. Sc of hind wing moderately curved or straight at base.................... 31 
. Hind wing with Cu apparently 4-branched, M, being much nearer M, than M,; 

Sc and R closely parallel beyond end of cell; vestiture deép (fig. 432). 
Thyatiride (p. 686) 

. Hind wing with Cu apparently 3-branched, M, being as near to M, as to M;; 
Sc and R separating before end of cell (fig. 425)......................-- 32 

mSpoOlmespecies;, no tympanic hood; Ist A lost.) 2... 2... ces soe sce one 33 
. Usually slender species; when rather stout, with a well-marked lateral hood 

OUMInS Se OMe MLE Olea DA OMCM «AA straits sstlessten Vorsicisl od teacters« uretelcleiore eerctekeeere 34 
. Tongue absent; fore wing with R, and R;, R, and R; stalked together (fig. 425) ; 

northern species with hyaline dots on fore wing 
Eupterotide (Apatelodes) (p. 678) 

Tongue present, often weak; fore wing fully scaled; usually with accessory 
cell, or R, and R, long- -stalked together Poa nye saenetets Notodontide (p. 42, 678) 

. Subcosta straight to base and but little swollen; no trace of a tympanic hood. 
Dioptide. 

. Subcosta strongly sinuous and much swollen at base; a lateral hood at base 
GY AOCCHIEN, coc5 suae POEM CUR emn ens ons eo 5 uO MoOe cee: A few Geometridz (p. 41) 

. Sc and R of hind wing fused for a very short distance, then ee divergent, 
separate from base, or connected by a weak cross vein (figs. 413422) ; 
Gympanic hood aDSeENt. 11.5... <2 sso ocleleie soecieie © © eee wee ele cl elninis oleine «oie 36 
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. Sc strongly divergent from R at extreme base, then sharply bent and touching, 
fusing or closely parallel to it, or connected by a strong cross vein; tympanic 
hood ‘conspicuous: laterallin. crc seer oe eee A few Geometride (p. 41) 

. Antenne naked, or with a few fugitive scales on shaft...................... 37 

. Antenne closely scaled on upper side (figs. 9; 10):..........ssseeseeeeeee 38 

. M, stalked with R in both wings or neither; hind wing usually with one anal 
(figs. 413-416); male antenne pectinate to apex........ Saturniide (p. 668) 

. M, stalked with R in fore wing but not in hind wing; hind wing with two anals 
(figs. 419, 422); male antenne pectinate halfway to apex. 

Citheroniidez (p. 664) 
. Sc of hind wing sharply divergent from R from close to base (fig. 411)...... 39 
. Sc and R parallel at base, connected by a weak crossvein (fig. 426)........ 4] 
. R,,; widely separated from R, all the way from cell to margin (fig. 411). 

Lacosomide (p. 656) 
. R, arising from cell closely associated with R,.......:...4-4sse see 40 
. R; and M, stalked or closely approximate at base, and separate from R, (like 

fis 42400) Weer on. pa dls ecnihe ie cine clese eae cie ro eee Uraniide 
. R; separate from M, (like fig: 414)... 0: 2c. 00:,. 0002s ene Lonomiide 
. Frenulum about one-sixteenth length of hind wing; four radial veins in fore 

WAM. Seach atara, a edeie) aero asiere/etavexe sycyacshe aasnenegsg stole e elsyeenetere Eupterotide (Eupterotine) 
. Frenulum obsolescent, not exceeding ]-meral angle, or absent, 5 radials. 

Bombycide (p. 679) 
. Cu, of fore wing arising from cell about a third way out from base, or even 

nearer base; R, stalked with M,; with humeral veins and without frenulum 
in the North American species (fig. 427)............ Lasiocampide (p. 679) 

. Cu, of fore wing arising well beyond middle of cell; hind wing usually with 
FreNMUM: osc 6.2 cic o.ccisie ooiave  wicie os se sibiere o @eiere biele eiele RR Oe 43 

. Fore wing with complete venation (twelve veins) all the radials, medials, and 
cubitals arising separately, or with R, and R, shortly stalked (fig. 195). 

Thyridide (p. 521) 
. R, and R,, or R, and R,; long-stalked, or with some veins absent.............. 44 
. Sc and R of hind wing parallel to beyond separation of R from cell, and then 

approaching very close or fusing a short distance (figs. 306, 435).......... 45 
. Sc fusing to upper side of cell or wholly independent........................ 46 
. First segment of abdomen with chitinized subventral bulle, and a subdorsal 

cavity opening backward; northeastern species expanding over 25 mm. 
Drepanide (p 688) 

. First segment of abdomen not modified; northeastern species expanding 
lessithaneZOMMscoecep eneree cae lacie Pyralidide (Chrysaugine)’ (p. 528) 

. Sc apparently absent, fused except at extreme base with R. 
Euchromiide (p. 43) 

- Sc.and R separating before end of cell.::........):... 1... sree eee 47 
. Antenne, swollen towardstip....\...). 2.1.) 3c. ¢-s.\cloeysistoe ies Agaristide (p. 42) 
. Shaft of antenne regularly tapering: ...: .<.. ..)..< 6.4. sce eee eee 48 
- Ocelli ‘present (fig. 3) ...cc:.0 0.6 010 :00ie0id 2000 slsle je silt elle ieee eet 49 
2s OCOU AT ADSON Ge ye sale s/afe foto tele (5c) ase/chors ied sine 2, oem leletaielonciolet lolol kere eRe eC 53 
. Sc and R of hind wing fused to middle of cell or beyond. .Most Arctiide (p. 42) 
. Sc and R fused for more than a fifth length of cell, but the fusion not reaching 

INGDAVS oo oho 215 stove ahs wla's 01 0 010010 o,c)0 o10 615 ole) ole is of eieielels ccelesoie) stoke ee ees 50 
. Sc and R fused for less than a fifth length of cell, the fusion sometimes imper- 

LOCE os reye aia fe cleo « fegenodae lave jovere vielsiays sales elelers tielaercekeier sce ieee eee 51 
. Hind tarsus ordinarily not more than eight times as long as thick, tibia often 

with reduced spurs; M, reduced only in Eubaphe; in the rest of full strength 
and associated with cubital stem; moths often stout; Sc very much swollen 
at base; hood.abovespiracle. .2/.:5.2.0 0-2 alee ae eee Many Arctiide (p. 42) 

7 Also most tropica 1Thyridide. } 
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Hind tarsus ordinarily much more slender, the tibia with long spurs; M, usu- 
ally well separated from cubital stem, though nearer it than radial, and 
often weaker than the other veins; Sc not more than twice as thick as R 
in their basal portion; usually slender moths; hood surrounding spiracle 
(fig. 16), except in some slender species......... | SHEE Some Noctuide (p. 42) 

Tympanic hoods enlarged dorsally, showing from dorsal side as two rounded 
bosses on the first segment of the abdomen, separated by a third of the 
width of the abdomen; brilliantly marked species................ Pericopide 

. Tympanic hoods less conspicuous dorsally; separated by half the width of the 
CY OCIOMTIET ° 5 6 4 crcchEERGUT A PRI ON RAL aan Sacer nie Meanie Boot bas oa me a ate ba Ree eR 52 

. White or yellow species with palpi not reaching the middle of the smooth- 
scaled front, and four-branched Cu in both wings; hood above spiracle, con- 
SCIONS MPM RT cress cic. cicrnys devs eo Mieie ole wicde Bhoverae alle ciate Arctiide (Haploa) (p. 42) 

. Species with longer palpi, three-branched Cu in hind wings or gray ground 
COlOwmandelateral hood... am sion a eto See a eis Most Noctuide (p. 42) 

. Fore wing with raised scale-tufts; small species with Sc and R ordinarily fused 
tomnearemiddile of cell but free at base. ...-.:............:.- Nolidz (p. 43) 

. Fore wings smoothly scaled............ aca NPRM A ey thin Chen GUS LIN AUR Ai aS 54 

. Sc and R of hind wings fused at a point about middle of cell or connected by a 
crossmvelnwor closely; parallely. o.0 0. .scsnse cscs ee ones eis oe Most Lymantriide 

. Sc and R fused from base to middle of cell. 
Most Lithosiide and Menopsimus (Noctuide) (p. 42) 

. Sc sharply divergent from R at base, then angulate and becoming closely 
approximate: or fusing with it.......:.........-.- A few Geometride (p. 41) 

. Legs lost, moth never leaving cocoon............ Psychide (9s in part) (p. 140) 
, Wile Tome! IEP ed doles een apeoo Gndlls OOO ide Docu Ur Hobbs Meas bn duG eG Hide 56 
. Cocoon seedlike, with a valve at one end (being formed of the larval case), the 

moth normally not leaving it; moth less than 6 mm. long. 
Psychide (?s in part) (p. 140) 

. Cocoon normally felted of the larval hair, or rudimentary and underground; 
PHOUMBIMOLC REN ATN OMT) WOME... «07-710 cctelelsxclonne) seta taiciewe shaver ieicbela le cloje ciara ckeale 57 

OCCIMMDLESEMU Mer ai tyeihe acisc ee ia|le0 ees, «te 4) oes olern eo A few Arctic Noctuide (p. 42) 
PO COUTMAISC ING MT tetera: acai heie, cheaters: ci sreesia tel onoie Revere otehes auceag otras Jetrer apes eietepelce ohthey otaieleewaregcnets 58 
. Abdomen closely scaled, or spined, or with bristling, dark gray hair. 

Geometride (a few Qs) (p. 41) 
. Abdomen smoothly clothed with fine light woolly hair; moth not normally 

leaving the cocoon, which is composed of the larval hair. 
Liparide (a few 9s) (p. 42) 

. Maxillary palpi conspicuous, folded in resting position (fig. 49)............ 60 59 
59. Maxillary palpi straight and porrect (fig. 3), or rudimentary................ 64 
60. Antenna with large eye-cap, larger than eye.............20. cece eee cee eees 61 
60. Eye-cap rudimentary or absent; fore wing with large cell and branched veins. .62 

. Fore wing with branched veins, normally with a small, four-sided cell (figs. 
SPH). 55d SHES OCR OOR SE Oe Re core oe non ccuan cde: Nepticulide (p. 79) 

. Fore wing with three or four simple veins only (fig. 113)..Opostegide (p. 160) 

. Head entirely smooth, R,, when distinct, running to costa (fig. 114). 
Oinophilide 

. Head with a few erect hairs; R, present and running to outer margin (fig. 
FLOEA) ° :0'db 6.0 POO ORO ORE ECR E La PS cee Yponomeutide (Acrolepia) (p. 343) 

6 . Head tufted, at least on vertex; R, running to costa.............2+--+-+e2e- 3 
. Wing membrane aculeate (fig. 30); Sc of hind wing with a strong basal fork 

(the lower fork being R,), or considerably swollen at base, R and Sc usually 
sharply divergent from base; vertex very rough (figs. 43-45). 

Most Incurvariide (p. 72) 
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63. 

64. 

73. 
. Wing membrane not spinulated; antennez shorter than fore wing. 

74. 
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Wing membrane not aculeate; R, rarely as strong as the other veins, and when 
distinct separated from the base of the wing by several times its length 
(fI27.3) seeERN ea M iste. Sas Mets eee hon eee he Tineide (p. 116) 

Cell set obliquely in wing, twice as near inner margin as to costa at outer end; 
with one or both cubitals very short and running directly across to inner 
margin . (figs123, 175)... .ga0.8 Sees ob. Jae eee 65 

. Cell lying in center of wing, or, rarely, oblique, but with both Cu, and Cu, 
long and longitudinal; rarely obsolete (figs. 129, 185)..................... 67 

. Hind wing lanceolate; R and M, widely separated, parallel (fig. 175). 
Blastobaside (p. 308) 

: Hind wing linear, R and M, connate or stalked.) .2).-. eee eee: 66 
. Fore tibia exceptionally slender, with epiphysis rudimentary, at its apex, or 

absent; antenne turned forward in repose............ Coleophoride (p. 202) 
. Fore tibia usually stout, the epiphysis conspicuous and situated at its middle; 

antenne folded back in repose................... A few Lavernide (p. 318) 
. Membrane of hind wing distinctly excavated below apex, with pointed, pro- 

duced apex; rarely bifid (figs. 156, 160, ete.).......... Gelechiide (p. 255) 
. Hind wing rounded at apex or trapezoidal, often broader than its fringe; anal 

region, developed: (fig. 138, ebe.)).2 cs. . 22. see do eee eee eee 68 
. Hind wing lanceolate and pointed or linear, much narrower than its own 

fringe. (fics 180) \.5 os ecko ee ee Sgemae ylbars cms 6O.cls Hao Oe eee ee eee 81 
. Hind wing with both M, and M, lost; 1st A lost in fore wing (fig. 291). 

Carposinide (p. or). 
. Hind wing with at most one vein! lost. 3... 025. 5:6 eee eee 
. Vestiture of thorax and legs of deep spatulate hair; tongue obsolete, ee 

usually stout; venation complete, with base of media PLESeL Ved years 70 
. Vestiture of thorax and fore and middle tibie mostly of normal -scales; body 

usually slender. :.). cies. ocd hee eae abel Hie gh oe elias ae = Se EEE eee 71 
. Palpi upturned beyond middle of front, usually beyond vertex, or long and 

porrect; with very long first joint; eyes usually hairy. 
Tineide (Acrolophinez) (p. 116) 

. Palpi small, not reaching middle of front; eyes naked........ Cossidez (p. 516) 
. Cu, arising less than three-fourths way out on cell (fig. 234); palpus beak-like 

with second joint rough and usually porrect or oblique, and third small (figs. 
241 to 243; and e2/ ll tos2835 inclusive)jaca. sens aoe em eeeee Tortricide (p. 376) 

. Cu, arising more than three-fourths way out on cell or (rarely) palpus smooth 
and upturned’ beyond «vertex (fig. V4.7). 6.0 3. seo) ele te eee eee 72 

. Palpus rough-scaled and beak-like, with second segment roughly scaled on 
upper side, and third porrect, inconspicuous; 1st A lost; R and M, closely 
approximate or stalked (fig-7288)\ 4525-5200. . -ae-eeeee Phaloniide (p. 499) 

. Palpus weak and hardly projecting beyond front, or rudimentary; tongue rudi- 
mentary; female (so far as known) with abdomen heavily tufted at apex; 
R and M, normally separate but strongly divergent (figs. 103, 104)...... 73 

. Palpus bristled on outer side of second segment, sometimes with a mass of 
bristles, third segment ovoid, well set off, sometimes porrect; R and M, nor- 
WAlhy SEPATALC! Le a Le eo cecsid ooper oho bce) wi geusr ane 8190 ole eee els tr 74 

. Palpus upturned to middle of front or beyond, second joint long and slender, 
USUAIly CAPSKING 21s oo erste ysis oes sine le WS nls, eels! 4 biel ele. sks elo/s C ee ee eee 75 

. Male antenne simple or bristled in American species, female with abdominal 
LUA ERE as Chih oie DEES aie PEMA Bid AG'C. oo c Psychide (p. 140) 

Male antenne plumose; female unknown..................--+----- Epipyropide 

Tineide (p. 116) 
Wing membrane spinulated; antenne of male- much larger than fore wing; 

Ovipositorichitimizeds piercing 1.)-\-)10 tte efel tte eee Incurvariide (p. 72) 
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. R and M, of hind wing closely approximated or stalked; tongue usually present 
(int, UBVe)) O58 Oe ce ape eRInITG 6 AIO c/6l6 Fics © mociow eecap On Eterna ar Dick cio.s cae Ese 76 

. R and M, well separated at origin, usually half as far as at margin (fig. 137) ; 
Ts teARisuallyapresenvedsat) Marois persist raser tie rier shelaielisleri ier teh tons 79 

. Wings heavy and stiff, close-scaled; normally with all veins present and sepa- 
rate, R; running to outer margin, 1st A lost; maxillary palpi absent. 

Thyridide (p. 521) 
. Body and wings light, and soft-scaled; maxillary palpi perceptible, folded..... al 
. R, and R, stalked or united, both running to costa (fig. 155); 1st A lost. 

Gelechiide (p. 255) 
. R, and R; separate, or forking over apex, all veins present; 1st A strong...... 78 
. Fore wing blunt, maxillary palpi of folded type........... Xylorictide (p. 250) 
. Fore wing. falcate, maxillary palpi minute, but porrect. 

Yponomeutoidea (Cerostoma) (p. 341) 
o Wee, PULTE GO Core (ite, IMD Sa ceomaceauedanedoopocdoabe Ccophoride (p. 230) 
. R, running to outer margin or fore wing with not more than nine veins arising 

imGun Gl. cop bcc be5 SOU HOO OE pooh a mup ooo nh booms vanmononps te Go gel!) 
. R, and R, stalked, forming over apex; ocelli minute or absent (fig. 138). 

Ccophoride (p. 230) 
. R, and R, separate (fig. 200), or ocelli very large..... Yponomeutoidea (p. 335) 
. Antenne with eye-cap, when folded back covering major part of eye......... 82 
wAnLenncmwiuh rudimentary eye-cap OF NONE... 23. -.450) osc ce see me cess 83 
wEclpmsmalloand, drooping, or absent.7.....2-...----50-++-5- Lyonetiide (p. 148) 
. Palpi reaching beyond middle of front............. A few Gracilariide (p. 161) 
. Head with long, bristly vestiture covering vertex and face; tongue and maxil- 

LSTA ANU PIMA DSCC) Ws /-tainyo\'s es ain eh si gio elovetei Shoes she obs) a) aveis Wakes A few Tineidz (p. 116) 
PL ACOMALMICASUBSINOO LM =SCA LCC 4072) .4) ais <fehatesarejafovenes eine share) «1 © sym axeiotaleieleilerasn elo e ayer asleyeye 84 
. Hind wing with radial stem central, sending off a branch to costa near middle 

(R,,,) and one to dorsal margin nearer apex (fig. 131). 
Douglasiide (p. 224) 

. R-stem not sending a branch to costa, or with the branch close to apex (fig. 
GIL, @UCo)\ 0.6 ‘a6 ce NG CRE Ses te eR ne Arr ee ent ec ra en ath Mea eRe Cease 85 

. Hind wing lanceolate, at least a sixth as wide as long, with the R-stem running 
WAROMAAN Tes): CoM ae AGI IBY BA eG wats cain 6 cette. cin pad Sole HCI olin ecto eis 86 

. Hind wing with R-stem closely associated with Sc toward base, or lost; or wing 
MncaEwitheveins; crowded) (figs; 1805 186)ic < j22 se ence ce ee cere oe eee 88 

» Maxillary palpi distinct, porrect.2.......-22...-...- A few Gracilariide (p. 161) 
mpVieExalLatyge al pikyO DSOLE CES). 2) .poccvel = teks Mester vf eho) Oey provided cvehalel evelarelayaie Araveloysie 87 
. Cu-stem of hind wing at least two-branched (fig. 129); cell usually formed; 

palpi usually upturned beyond middle of front........ Cycnodiide (p. 218) 
. Cu-stem of hind wing simple, free; palpi small, drooping (fig. 134). 

Heliozelide (p. 225) 
. Fore wing linear, with three or four simple veins only (fig. 221). 

Heliodinidz (Cycloplasis) (p. 356) 
. Fore wing lanceolate with branched veins but no cell (fig. 133). 

Heliozelidez (Coptodisca) (p. 225) 
PLOLCmWANCMWilhwtormed), Celllliy.\:s95j-crysschstered= wha Niles slalsteld)olaievelelols fevels wisieiesoseisioeieue 89 
. Fore wing with only four veins running to costa, and five or six to inner margin 

(fig. 202), or hind wing with M, widely separated from R at origin, often 
SUE Meer Aaa telay i eee eens Ge eo an cob coguo be Some Yponomeutoidea (p. 335) 

. Fore wing with five veins running to costa or only three or four to inner margin; 
Rand M; approximate or stalked to) hind! wing.....2..5-..3..-.+----0-4- 90 

mVeLbexarouoh Oriwith) a, rouch anterionmicrestiy. 1.0). 2).)c ee ee sees cece tease: 91 
meLntinesheadusmooth-scaledt: Wa. 01-1-tertcrtere is eae): Lavernide (p. 318) 
. Accessory cell small or more often absent (figs. 115-120) hind tibiz less hairy, 

OucenesMooOvhmOLEbLstledanaaeraOer ener criein ion Gracilariide (p. 161) 
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91. Accessory cell very large, extending halfway to base of fore wing (fig. 106); 
hind tibize with a large mass of loose hair............... . Tischeriide (p. 145) 

Larva ® 
1. Thoracic legs wanting or reduced to fleshy swellings, without chitinized seg- 

IME AD EA GOe UO DUO Hae JOp UO OU CHO OOL ODO U ODD UO UO MUN GIUuI00o6od00000000000000 2 
. Thoracic legs developed, with chitinous segments.............0.seseeeeees 8 

a) coosesemMmoao nt sv for) Oran > & Co eo co bo Doe 

=) — 

i a — — isu) Ww bo bo — 

ae pp 

— an 

. Body fusiform, thickest at middle, head small with closed front (separated 
from the vertex by the epicrania)............ Incurvariide (Prodoxus) (p. 72) 

. Body cylindrical or flattened; when somewhat fusiform with front reaching 
\ENte-<) “Yo odndooUdoDsdabob doo sO CODOO DG GOURD Ono DO OOD DOUd0d0000000000000000 3 

. Head -with six small ocelli: oneach) side... 62.2). soci oe ol peinient eater etenoeetetcler 4 

. Head with two ocelli on each side, front not reaching vertex. 
Heliozelidz (p. 225) 

. Head with a single arte ocellus on each side, or none................+--.--- 5 

. Abdomen with rudimentary ventral prolegs on third to sixth segments, bear- 
ING HOOKS) - Srynsesoushss os) Seashore ofecsta ceva eds elo raltapeeatey ens kets cetereneeee Tischeriide (p. 145) 

. Abdomen without prolegs on sixth segment................ Gracilariide (p. 161) 
> Ocellus#frontal\front triamowlariys: iirc ls clerics siereieierctehs Eriocraniide (p. 64) 
- Ocellus’: lateral, front) quadrangular. 3.3.02. linc ee rate eee 6 
. Front widest at posterior end, body normally depressed, prolegs on third to 

fifth segments of abdomen when present............... Gracilariide (p. 161) 
. Front widest at anterior end, body cylindrical; rudimentary prolegs on second 

to seventh segments of abdomen or none................--0-eceeecsceees 
. Body normal, five times as long as thick, normally with prolegs. 

Nepticulide (p. 79) 
. Body very slender, ten times as long as thick, without prolegs. 

Opostegide (p. 160) 
. Sete replaced by large, ovate scales, arranged in pairs...Micropterygide (p. oh 
wyBetas: moray is seus escatels dlales ale ish ela isp evet alah oietin c/0h El Sali lao\ chore ee ts teRe ton eRe Reveals 
. Crochets wanting, prolegs rudimentary or absent................-e00%- hie 
. Prolegs at least represented by rudimentary crochets....................-- 13 
. Front extending obviously to vertex; small species........ Coleophoride (p. 202) 
. Front not extending to vertex (except when vertex is represented by a very 

MATTOW, -S]LC)) (os ss Sea ieee eae a hao wlokle cos LOSE eee oEe 11 
. Head completely retracted, body frequently with spines or secondary hair, 

the primary setz obsolete; body with obscure incisures, usually with con- 
SPICUOUSAPIUSi 152 si ccorsaetn ce svansuerstayecads essa felere-o ledegelate yaa keeteenene eaeeae Eucleide (p. 102) 

. Head normally exposed ; body with primary setz only, which are usually dis- 
tinct; (with strong incisures. .)... 0/5). 6 s.c:c's closes elc ells ole a echt R Renter 12 

Sete iv and v distant on abdomen; prolegs present, though without hooks 
(Fig ST) es ie Na Pe OVARIAN Incurvariide (Tegeticula) (p. 72) 

. Setz iv and v adjacent (fig 174); prolegs absent...... A few Gelechiidze (p. 255) 

. Body without secondary or tufted sete, tubercle vi single; vii of three set 
at most, unless the proleg has a multiserial circle of hooks, when it may 
have four setz; sometimes with a couple of dorsal subprimary setze....14 

. Body with tufted or secondary hair; at least two sete on tubercle vi on sixth 
segment of abdomen, or with additional sets on proleg.................. 48 

. Sixth segment of abdomen without a proleg............... Gracilariide (p. 161) 

. Sixth segment of abdomen with a proleg, the more anterior segments some- 
times: without yoo le bo SG Ae as RC PS 15 

. Hooks of prolegs arranged in a circle or ellipse (sometimes interrupted), or in 
transverse bands: iis ieee 5 ele eo boe we ie to oe eR ee 16 

8Modified from the key in The Classification of Lepidopterous Larve, by 8S. B. Fracker Illinois Biolog- 
ical Monographs, vo1ume 2, number 1. 
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. Hooks of prolegs in a single band, sometimes with a few rudimentary outer 
Thales: TROSENGIEGH, BPRS BiB Seen Ie OS ok R Rane certs eens oth OI Oey Cina eee 42 

. Prespiracular wart of prothorax with two sete (fie RSTO) wares eter ster Se 17 

. Prespiracular wart of prothorax with three setx (TOS TAYE eiseikarcavee sree acts 18 

. Hooks uniordinal (fig. 25), body cylindrical, vii of mesothorax with a single 
ECUD, 0 0 on. o CORR Re DeE Dera ao unooenr ocobon sapaouods Orneodide (p. 652) 

17. Hooks biordinal or triordinal (figs. 26, 27), or uniordinal in larve with stout 
fusiform body and bisetose tubercle vii of mesothorax Pyralidide (p. 523) 

18. Hooks of prolegs arranged in two transverse bands (fig. 107).............. 19 
18. Hooks in a circle or ellipse, sometimes broadly interrupted (figs. 42, 233) ..24 
19s Prolesswich two simple series of hooks... 0.02... .cilie <2 selec ee see ess 20 

‘19. Prolegs with a single series of hooks, or with two bands formed of several 
Rerresuomalverna ce NOoks, (fim .O))) ey. ao telecine veneer ol) ole lel er Incurvariide (p. 72) 

20. Setze iv and v of abdomen remote............ Lyonetiide (Bucculatrix) (p. 155) 
AOmseieniveand: vot abdomen adjacent (fig: 319)\.s0 4... .10. soe oe cele eee ei 21 
21. Hooks of anal prolegs in two SroupS..........e..+seeeenes Gelechiidz (p. 255) 
areeHooksvofanaloprolegs in a single series). 62... . 2) <.jsjeciecccin es ncids cies cece s 22 
22. Front extending about one-third way to vertex..... Cossidz (Cossula) (p. 516) 
22. Front extending at least two-thirds way to vertex........................ 23 
23. Spiracles elliptical, normal in size, those of eighth segment of abdomen higher 

eam ENG OUND Ss Jen ee EAC Oca rE minIneole Saray Gicte Egeriide (p. 360) 
. Spiracles very small, circular, the last pair about in line. .Coleophoride (p. 202) 
. Setze iv and v of abdomen remote, or, in a few minute species, v absent...... 25 

24. Sete iv and v adjacent, often on a common tubercle, no small hooks at base 
BEEP MCI A MESCHICS MON PLOle PSs: cic. ~ielersiosie ele afo ol eves stelelete eirie. <ielotis “leveveronsvevaiets 30 

za. Hooks arranged in a :single complete ellipse.............. cscs eneceeccesees 26 
25. Hooks arranged in a broken ellipse, or with additional rudimentary series 

amobembaserotathe normal) ones: (fig. 28) sic... cise doje los te. hosiniel stole neeieie > 28 
26. Prothorax with sete of prespiracular group about as far from spiracle as 

from each other; seta i on abdomen higher than ii...... Lyonetiide (p. 148) 
26. Prothorax with sete of prespiracular group about twice as far from spiracle 

ASML OMMMCACHMOL ME Dieta yeic ok <ratass\cyevs ese) ieisielsienr ere Sisielavciatecoe el crsysleds nels Sretexetelo ees 27 
27. Seta i of abdomen, much lower than ii (fig. 92)............... Tineidz (p. 116) - 
27. Seta i of abdomen not lower than ii..................0..0.. Heliodinide (p. 356) 
28. Mesothorax and metathorax with seta ia in‘front of ib and well separated, 

abdomen with iv above level of spiracle (fig. 42).......... Hepialide (p. 66) 
. Mesothorax and metathorax with setz ia and ib closely associated; abdomen 

MAP MMIVEDCLOWUICVEl. OF SPITAcle’s io.) 3.<.sccieicicye) oo. siojsrejerns arniaseislereraeiortae es yates 29 
. Prothorax with seta beta higher (nearer mid-dorsal line) than alpha (fig. 91). 

Tineide (Acrolophinz) (p. 116) 
29. Prothorax with seta beta lower than alpha............ Yponomeutide (p. 337) 
30. Last pair of spiracles dorsal, closer together on middle line than sete i of 

anterior abdominal segments (fig. 293)................ Carposinide (p. 513) 
Peembantenairor spiracles nearly, MOTMAl. << (2/52/15 sc..:nheicie cise» cisinitie eleisia’e cleisiejciee « 31 
31. Mesothorax with two sets vii (above base of leg)........................ 32 
31. Mesothorax with a single seta vii; ninth abdominal segment with seta ii 

LIRTIG? TIE Wits. CR age spp OS HAA BUDA Oo Boos caG RA Mee THOM rnd E cOoe ots 
32. Prothoracic spiracle with long axis vertical; ninth abdominal segment with 

Sizit. TL INE TET Stes domopoduecqoedso coaoduecobUnd sauce Thyridide (p. 521) 
32. Prothoracie spiracle with long axis horizontal.............. Psychide (p. 140) 
33. Setz ii of ninth abdominal segment closer together than on any other, fre- 

HucHulymon.thessame: platen (figs) ZOO) Eyer vencic nce sie cieleielz eich cide « kicieeeieieieelan 34 
- Sete ii of ninth abdominal segment as far apart as on the other segments, 

wemacarelys(Zeuzera)) on the same plates. 2h. eee. neers nase see ile « 35 
. Abdomen with sets iv and v practically horizontally placed; hooks of pro- 

PEPE MUIAOEGIND Matos oye7e) 3) 01o)ev © okelelars/aioia efolels)-/-)elei sins siclole) lai Phaloniide (p. 499) 
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34. 

35. 

35. 
36. 

36. 
37. 

37. 

38. 

38. 

39. 
39. 
40. 

40. 
4]. 

4]. 

42. 
42. 
43. 

43. 

44, 
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45. 

45. 
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46. 
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47. 
48. 

48. 

48. 
49. 
49. 

50. 
50. 
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Abdomen with sete iv and v in a diagonal or vertical line; hooks usually 
MmuUltiordinal (He 27) as ape vcaneda a ava en yo See Tortricide (p. 376) 

Coxee of metathoracie legs twice as far apart as wide; prolegs small; small 
species s(fig OA arenas cs SAN, inate ensues itera ates arses ea coer aa Lavernide (p. oe : 

Coxe ‘of metathoracie! legs ‘closer ‘togethers ).3. 02... eee eke 
Sete i and ii adjacent on abdominal segments. 

Heliodinide (Schreckensteinia) (p..356) 
Sete. i-and iiiwidely ‘separated! 0.20 oc. bs. foe 37 
Front reaching less than half way to vertex (about half way in some very 

large species with horizontal head and triordinal hooks).................. 38 
Front reaching two-thirds way to vertex or a little shorter, and ending in an 

attenuate point; small species with uniordinal or biordinal hooks........ 39 
Borers; abdomen with setsze iv and v on separate tubercles on the ninth seg- 

POON bi: (HO ZOG) Fs Bee ea a es 28 oo ed tcc als Mende eee ae ee Cosside (p. 516) 
Leaf feeders; abdomen with sete# iv and v on the same tubercle on the ninth 

SOOM OME Mee. wictejste sees sath eater nei tee nee nate Xylorictide (Stenoma) (p. 250) 
Hooks ‘of -prolegs' oiordimal... ti 55.2% cen ee sce de Ee eee 
Hooks “of “prolegs'*uniordinal 02. 22 6... eee 4] 
Second, third, and fourth ocelli grouped together, more widely separated from 

first and lower (if ALO ates iy ie eM Cosa net nT Rte petra eens CEcophoridz (p. 230) 
Ocellixevenlynspaced ie ees Wes We ene hy Lean cre wenn ee veer eet Gelechiidz (p. 255) 
Abdomen with iii farther back than spiracle on eighth segment’. 

Blastobasidz (p. 308) 
Abdomen with seta iii not farther caudad than spiracle. 

Glyphipterygide (p. 350) 
Prespiracular wart on prothorax with three sete (figs. 150, 151) 43 
Prespiracular wart on prothorax with two seté......................... 44 
Sete iv and v of abdomen remote; or, if approximate, setz beta much closer 

together than sete alpha on prothorax (like fig. 210) and prolegs long and 
Slendere haces iss ners weer ice teteien At nee sa tee ee ener Yponomeutide (p. 337) 

Sete iv and v close together; beta about as far apart as alpha; prolegs 
wsualliy shont! tv. wen screens stlas eerste os Ccophoride (Hthmia) (p. 244) 

Tubercle vii on mesothorax and metathorax with two sete................ 45 
Tubercle vii on mesothorax and metathorax with a single seta.............. 47 
Setz minute, tubercles reduced to obscure rings, head unusually wide; and 

prolegs reduced oni Ns NOE a aelecsayerste coe h egske oso ce Thyatiride (p. ae 
Setz heavy, almost always spinulose, on conspicuous tubercles............ 
Tubicle iii of abdomen with two setw........................ Lithosiide (p. 43) 
Seta ior abdomrenYsimoler cen. va. eto tees tere Arctiidae (Utetheisa) (p. 42) 
North American species with enlarged, contrasting tubercles; and a hump 

on eighth segment of abdomen; contrastingly striped transversely (or 
spotted) pwithMblack ey avec cc reeycunersl ae chase kek ener Agaristide (p. 42) 

Caterpillarsotvother typeset ae secre cies che elemento Noctuide (p. 42) 
Larvee with less than the normal number of ventral prolegs; or with the 

first: pair’ of ventrals much reduced >. 02.2.\. 1-24... sane eee eee e 49 
Larve with the normal four pairs of ventral prolegs; the anals sometimes 

TEGUCEM eS ea Ry ONIN Tod Ae HPOMa atest ey pat Oe Paani scOk O oy 6c a gid oe 50 
Larve with additional prolegs without hooks.......... Megalopygide (p. 101) 
Hair tufted; hooks of prolegs uniordinal; 14 legs............ Nolide (p. 43) 
With a few subprimary hairs only (in some exotic species with fine secondary 

hair), sometimes with only a _ single subventral subprimary on _ sixth 
sepment of abdomen; usually 10) legs yey. sso nicer Geometride (p. 41) 

Analprolegs wholllywloste hic. os adit ae Settee ee Drepanide (p. 688) 
Anal prolegs represented by a pair of large tubercles, or flagella at least, 

normally fully developed)... 50.00 0..2. cee oo aoe Seen GE eee 51 

®*These characters are said to be inconstant but none are better known to me. 
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IEOOKS Ot joRolagy WiatoRebineNl ((ilss PAD) obo oo nocoocooabuanoess codoobsbodoanoNs 92 
Hooks of prolegs biordinal or triordinal (figs. 26, 27)...................... 66 
Warts rudimentary or absent, or obscured by secondary, hair.............. 53 
At least wart vi (subventral) many-haired and distinct, secondary hairs 
VII GP ATG Woon), GORI seoaconcoodosoeoponsabuooDoMood SHoemauE 60 

Anal plate bifurcated, head roughly papillose; third ocellus very large. 
Nymphalide (Satyrinez) (p. 44) 

Anal plate simple; head smoother; third ocellus rarely much enlarged... .54 
Larva parasitic, with hemispherical body and a complete circle of uniordinal 
INO O KG ERP a aching) ahs ici aiaiie iss a Gtonsiiepiaianae chemin inmbecre.'s Sea ueenme ons Oey nopide 

Warnvaymoresnormal in shape; not parasitic...) isn ee ede one 
Spiracles small, circular; ventral prolegs slender, more or less stem-like, and 

expanded planta cPeietemomteicas Schecakaie vances Gacy kapatetee neater evar tte Pterophoridz (p. 639) 
Spiracles elliptical, larger; ventral prolegs short.......................... 56 
SECC IAT SUED “CENEDEESBAB AD Aa at Oop tO bobic dbo dct Some cOM OOD ASE OHO gnee B 57 
Secondary setz very sparse or absent above prolegs; with simple sete or a 

ROWAENIT EMNATAC SU Cece rat tna sist setts ts jodetorane ciclaletaverenser atch ausiueb ate  wetere aratetercns ath se 58 
Notch of labrum deep, with parallel sides; anal prolegs full as strong as the 

others; with warts more or less overshadowed by the secondary hair. 
A few Noctuidz (p. 42) 

Notch acute, with convergent sides; anal prolegs much reduced and not used; 
warts rudimentary and dominated by a single hair (Melalopha) or absent 
(Watana)Meecr iat isis): saueuetehare are se ata bce Avedede @ AUPeR Sabaneta Spe Sek Notodontide (p. 42) 

Tubercle iv at about the same level on abdominal segments 6, 7, and 8. 
Liparide (Doa) 

Tubercle iv much lower on seventh than on other segments; anal prolegs more 
Olplessmreducedmor modified: . Arica tise smucts erate Sausuneleatmcte os evelslioe « alece skeies 59 

Skin ghaerecnecl, Loess eos Men seebooAT ho CORO OB ee onan sus cameos oe Dioptide 
Skingmoteshaoneeneds ss) s.ccisites acie a ciaele ess cide een -oe Most Notodontide (p. 42) 
Eversible mid-dorsal glands on two segments of abdomen...... Liparide (p. 42) 
Nomeversiblemdorsalolands)(.if)e cloves aiata einai cee cone aeyslele ss avenue a iel es ettiarsiels 61 
SPC le smCINCIMAT AES INA etre rorare3.)- 4/5 ohaieioie)crolatevsie ia isles) « Oke iofoheveusrct sh kore Vane) oroh eetehe 62 
Spiraclesmelliptical normally im Size) jaeieciveri-i ies terete cieiaiel-te aie ee cle areas 63 
Ventral prolegs short, with a straight band of heavy hooks. 

Pyromorphide (p. 113) 
Ventral prolegs slender, with an expanded planta sometimes bearing a circle 

OlMN OOK Sept ness eis cba tata edoh nies Mus laps cal MeR demas suki vee ate Pterophoride (p. 639) 
Mesothorax with only a single large wart above level of spiracles. 

Euchromiide (p. oD, 
Mesothorax with two or three warts above level of spiracles.............. 
Wart (or seta) iv at about the same level on seventh abdominal er 

AE CN Whe GAN CyNG) GAN NasecseooabaosasnoovodouboaeDdoes Arctiide (p. 42) 
Wart (or seta) iv much lower on seventh segment or absent (perhaps fused 

WATE 7) er5 BARRE pee aie eee eer cl piceeniner ca Me atnLla hs SAMI nie ian PRES aR a aor 65 
Hooks of prolegs even in length, or gradually becoming smaller at ends of 

TO WAMEM IT tesici ss aeysie ube ge its 4 bey pberdutisue-eoestueueueite: A few Noctuide (p. 42) 
Hooks of prolegs abruptly decreasing in size near each end.......... Pericopide 
Body without general secondary hair, often with a few subprimaries; with 

MOMMOLemuNanwel oh be hairs. Oneproleesiyaiecimvaers seri roe tall aie reier clack acters 67 
Body with numerous secondary sets, at least on the prolegs; anal prolegs 
DLW SVC ene VEL OPEC «3-1 -vercieye cuveh oe Penstnehen es skatetckajavateh cl -tbif au, sustelsiegorerens seer mer ae 72 

Hooksminmamcompletemcirclem (tos 42) eer teil s circ ctaccca a cictine sini cietate pee 68 
Prolegs with a band of hooks on inner side, sometimes supplemented with a 

TAMO!N We” lomaNel “Cll yore IMGs hac scoaacasbadoouasonpoDSoudboogGaKGDOr 70 
Subdorsal setz of abdomen represented by warts. 

Yponomeutide (Scythris) (p. 349) 
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68. Subdorsal sets: of abdomen simple..................0..0-scceeeeeseerscs 69 
69. Head rugose, body widest at proleg-bearing segments....Lacosomide (p. 656) 

84. 
85. 

- No mid-dorsal spines 
. Hooks in an ellipse, at most narrowly interrupted.......... Hesperiidae (p. 43) 
- Hooks in one band, occasionally interrupted, rarely in two widely separated 

82 

. Head smooth, body widest at first segment of abdomen. 
Xylorictide (Ptochoryctis) (p. 250) 

. Prespiracular wart of prothorax with three sete; sete iv and v of abdomen 
approximates (Mo weLoIs) em eel sly ary sats -. .. Ecophoridz (EHthiia) (p. 244) 

. Prespiracular wart of prothorax with two sete; sete iv and v of abdomen 
usually Gistamt . ioc 2 .<pyfsrese choteie shalellelelolslefeiaieisl oye ele erie) kee eee 71 

. First and last spiracles twice as large as the others...... Epiplemide (p. 654) 
(opinaclessubequall ss aakyopiays sus ersns honk srecetoieysesnereickeker nokta Thyatiride (p. 686) 
. Sete very irregular in length, some ten times as long as others; with obscure 

warts, at least in younger stages, sometimes with spatulate scale-hairs. .73 
. Setz subequal or supplemented by prominent warts or by spines.......... 74 
. Labrum notched two-thirds of its depth, or with the notch somewhat shallower 

and continued as a groove to the base of the labrum; North American 
species with small dorsal hair pencils..... Eupterotide (Apatelodes) (p. 678) 

. Labrum less deeply notched, the notch not continued by a groove; no dorsal 
lipNba EAC eos conc owicg Doon os Hob UORU Oop ecinnb 5. Lasiocampide (p. 679) 

. Eighth segment of abdomen with a mid-dorsal horn, plate, or tubercle...... 75 

. Eighth segment of abdomen not armed in mid-dorsal line................ 79 

. Body with numerous branching spines or enlarged tubercles.............. 76 

. Body with at most two pairs of small spines on thorax.................... 78 

. Head angulated or spined dorsally, or abdomen with several mid-dorsal spines; 
hooks of prolegs usually triordinal (fig. 27)............ Nymphalide (p. 44) 

. Head: evenly rounded; hooks biordinal (fig. 26)... . \..J45iqsceoeeieeeeeeee 77 

. A mid-dorsal spine on ninth segment of abdomen; spines of body segments 
strongly unequal, and armed with short nodules or spiracles (fig. 423). 

Citheroniidz (p. 664) 
. No mid-dorsal spine on ninth segment, or body spines subequal and armed 

densely with long poison-spinules (fig. 418)............ Saturniide (p. 668) 
. Segments with six or eight annulets, prolegs normal in’ position. 

Sphingide (p. 42; 360) 
. Segments with two or three obscure annulets; prolegs unusually widely 

S@PATAated a's peste acinus saree sia aaa tl ouse eres cue Eee Bombycidz (p. 679) 
plead (high etrianoulats. jocisi tue oeyeiet Oeae Sphingide (Lapara) (p. we, 
» Head. not. triangular... ..6 bie .c 5 Seles tee oe Seleiele orale ole e clic ele chr RSTn 
. An inconspicuous mid-dorsal spine on ninth abdominal segment. 

Citheroniide (Anisota) (p. pee 
cc Ce ee aC 

DADS 55) ooo Soc eheiereyaiels soso diore oialeie'o oieie v\el oisie eloleishe «sits eee eee 
. Band of hooks reduced or interrupted at middle...................--.--+-- 83 
; Principal band of hooks continuous... 22... 20... eee eer 84 
. Head half diameter of body; secondary hair relatively prominent. 

Erycinide (p. 44) 
. Head rarely more than a third as wide as body; secondary hair less prom- 

84. 
INODLG Cs eerste rathcciar cy skola oleiever siete tous: Shciseatin ie everke ie testa er cies eee Lycenide (p. 44) 
A forked, eversible dorsal gland just behind head (osmeterium). 

Papilionide (p. ee 
NO! OSMMECEFIUM o.oo ios. 5 aieie.e einia ore seine bye es ain foe ie fase eleete ote Slt eee ee 
Body with branching spines, high hairy tubercles, fleshy filaments, fae 

cated anal plate or angulated or spined head.......... Nymphalide” (p. 44) 

10 The western Saturniid genera, Agapema and Saturnia, will run here. They have regular, branching 
spines, strong prolegs, and a small, smooth head, unlike any Nymphalide known to me. 
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86. 

LEPIDOPTERA OF NEw YORK AND NEIGHBORING STATES 57 

Body without spines, rants! or filaments; anal plate rounded, head rounded. . 
Head larger than prothorax (Ana), or legs with reduced hooks on outer ae 

(Lis UNA)... Coes RO OSD Ee EORRS GOppbn oO oapo dec oo so ucrd omod Nymphalide (p. 44) 
. Head smaller than prothorax, legs with a single band of hooks only. 

Pieride (p. 44) 

Pupa™* 

. Mandibles large, movable, crossing in front of the face. 
Micropterygide (p. 62); Eriocraniide (p. 64) 

ieovMandiblesismalll fixed, or obsolete: ...2 6.5242. cca dnc ce cc cee tie lessens ccs 2 
2. Fourth abdominal segment movable on the third; or appendages free from each 

other and dorsal head-piece. longer than prothorax measured on mid-dorsal 
CMTE rate ks cee cree tectithe tele o cee onion ohtters'e the aiwiaveroisie Muetamiele terete syalers tc 3 

2. Fourth abdominal segment fixed to third; appendages fused to each other, and 
HNAGRS QUWATS WO Leen? \Wtlldo go cao opodbood ceno obooo eGo ODDC OO boR OR OO6OK OC 22 

3. Maxillary palpi present, separated by a suture from maxille.................. 4 
3. Maxillary palpi absent or represented eee by lateral extensions of the 

THMTANED o 65 ho 8.0.9.6 GOMOD ED ROD SIOEe UB DED Weminn os dmios CUM Dena vidi olgouinold das 1] 
4. Dorsum of abdomen with a covering of ‘fine spines, not arranged in rows; 

. .dorsal head-piece longer than prothorax on mid-dorsal line................. 5 
4, Several abdominal segments each with a row of spines near the anterior edge, 

sometimes with a second posterior row, but with scattered spines rudimen- 
UAE OF QUIN.) cass case oem OO OIC SS cr OG Ot oC ear eGR oe e 

5. Maxillary palpi distinct, extending as a band along posterior margin of eye... .6 
5. Maxillary palpi minute, not extending along posterior margin of eye. 

A few Gracilariide (p. 161) 
6. Abdominal segments with irregular areas of diffuse spinules only; first segment 

AEDS OITA CLO EX POSCO: sc...) <icl. icialeisiete(s sie cictals oalstertislelstetcels eee Nepticulide (p. 79) 
6. Abdominal segments each with an anterior row of spines, more prominent than 

onan 

12. 

. Abdomen with two rows of spines on each of the middle segments 

. Abdomen with the anterior rows of spines only................... cee eeeees 10 

. Cremaster represented by a tuft of spines or absent, no spines on the anal rise; 

the area of fine spinules; first segment with spiracles covered by wings. 
Incurvariide (p. 72) 

Ce 

wings narrow and pointed; large spines present on venter of tenth abdom- 
THREW SEBWOCIING 6. otek oo plo GI ODE GIDE CG DUG God od onion n iol . Egeriide (p. 360) 

. Cremaster specialized, forming a definite process, or spines present on anal rise; 
wings broad, not pointed; no large spines on venter of tenth segment....... 9 

. Last abdominal segment with a group of angular nodules, overshadowing the 
sete. Maxillary palpi going with tongue on dehiscence..Phaloniide (p. 499) 

. Last abdominal segment with prominent sete. Maxillary palpi separating from 
POMATIO MOM MOC MISCENCE). 7 ay- toilets ote mits one forts tera lelists eretoiteliateteis selene Tortricidae (p. 376) 

. Mesonotum produced in a long lobe in mid-dorsal line, the metathorax less 
Phanwanqularvenvas LONG) Ao spe «sc cle esas alsin cone Glyphipterygide (p. 350) 

. Mesonotum not produced in a lobe; metathorax rarely less than half as long. 
Tineidz (p. 116) 

. Dorsal head-piece much longer than prothorax on middle line, often twice as 
long; dorsum of abdomen with scattered fine spines, rarely dominated by a 
SBULOMDCTMATICCTI OFM LOW: cha ieiaraicisia a mihid «sacar GecaTs Cone Et Mente eae rey fiers of scan oct 12 

. Dorsal head-piece not longer than prothorax (sometimes not separated from 
 WO® OELWBP HORE WON) Ae Eien inichatnny cEiC Did Dea eic cite ca tEcE eC On OeaO MIO OGG 16 
Antenne extending half the length of the wings; labrum very long and lobe- 

likescoverins artourth of labial palpis.. 7)... ..- 266s Heliozelide (p. 225) 

11 Based on the keys in A Classification of the Lepidoptera, basedton Characters of the Pupa, by Dr. Edna 
Mosher,_in the bulletin of the Illinois State Laboratory of. Natural History vol. 12, article_2. 



Wiuuiam T. M. Forges 

. Antenne extending at least three-fourths the length of the wings; labrum 
NOTMAL v2hnGs SS AE oe ee ee ae OA ee eee 13 

. Fourth segment of abdomen free from third; antenne and hind legs not sub- 
equal in length, and seldom extending beyond tip of wings................ 14 

. Fourth segment soldered to third; antenne and hind legs subequal and extend- 
ing beyond tip of WINGS... oy chet eee sea es ss ee OO eee ee 15 

. Labial palpi visible; last segment with two dorsal spines; sete i closely approxi- 
mate on mid-dorsal line on middle abdominal segments. ..Tischeriide (p. 145) 

. Labial palpi invisible; last segment with two lateral spines; setze i normal, 
welliseparated® cin sete aes ce vets tree Lyonetiide (Bucculatri#) (p. 148) 

. Abdominal segments 3 to 7 each with two deep punctures at the anterior 
margin near the mid-dorsal line; segments 8 to 10 together shorter than 
segment 7, not separated by distinct incisures. 

Lyonetiide (Phyllocnistis) (p. 148) 
. No such pits on dorsum; abdominal segments 8 to 10 relatively longer. 

Gracilariide (p. 161) 
. Cremaster developed with a distinct stem, longer than thick. 

Tortricide (Peronea) (p. au 
. Cremaster not developed, its hooks attached directly to body............... 
. Body neavily chitinized; dorsal spines or setze on abdomen in transverse co 

first abdominal spiracles INVISID es)... 45.5 bess ednke aS | OE ee Eee 20 
. Body lightly chitinized; dorsal spines irregular; spiracles visible on first 

abdominal segment! o.oo. Se oe Seid e e's e1oleie sie ie Bele olen Sree ee 18 
. Abdominal segments with spines on anterior part and sete on posterior part; 

large conical tubercles behind several abdominal spiracles. 
Megalopygidz (p. 101) 

. Abdominal segments without areas of fine sete; no tubercles behind the 
SPINACLES: Haih oie als wes eles oss wielele eee vv cnele 00s WLS ROE Ce ae eee 19 

19. Labial palpi exposed between maxille, which are less than half length of 
WINGS Fo )a Maoh oaks, aleligcumsieesa there ny pea ao aero ee eee Eucleide (p. 102) 

19. Labial palpi concealed -by maxillz, which are more than half length of wings. 
Pyromorphide (p. 113, 

20. Mesothorax less than twice as long as metathorax; maxille quadrangular, 
widely separated, divergent...¢ (2 32 )4-srsegeinei-lseses eee Hepialide (p. 66) 

20. Mesothorax more than twice as long as metathorax; maxille longitudinal, their 
tips often meeting in midventral line; or all appendages obsolete.......... 21 

21. Third abdominal segment movable on second; segments with an anterior row of 
spines and a posterior row of sete.....................4- Psychide (p. 140) 

21. Third abdominal segment fixed; segments with anterior and posterior rows 
Of SPINES! cies sy17-t Lota a eae ees eR ee hie ee ee eee Cosside (p. 516) 

22. Pilifers distinct, the labrum with three lobes, usually Sg ove by a T-shaped 
suture (fig. 29) SRA ee eGR ACME O GG 0000006000005 0c 0000 23 

22. Pilifers absent, labrum simple or obscurely. bilobed... 23532555 -sseeeeeeeee 31 
23. Maxillary palpi present; antenne never fusiform and wider toward apex; fore 

femora usually Visible... oo... j.:0.:c lees te ee eceieisig, «se epee onetailel te] Seo eRe oe 24 
23. Maxillary, palpi absent... 00.0.5. 02:. 626s onc ts eee oie eee ee eee 25 
24. Epicranial suture absent, fronto-clypeal about half visible; eighth segment of 

abdomen free from the seventh in male; no deep dorsal furrow between ninth 
and tenth segments of abdomen............ Yponomeutide (Atteva) (p. 337) 

. Epicranial suture distinct at sides; sometimes running into suture between 
head and thorax at middle (except in the Phycitinze which have a deep groove 
between ninth and tenth segments of abdomen); fronto-clypeal suture 
absent yeichthysepment; fixed!) 2... bance ieier Pyralidide (p. 523) 

. A deep groove between ninth and tenth abdominal segments dorsally; fore 
fEMOraeKpPOSede.. secs eee triste Pyralidide (Epipaschiine) (p. ie) 

. No deep groove between ninth and tenth segments.........................- 



26. 

26. 
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Antennz not swollen, fore and middle legs extending between eyes and antenne; 
fore femur normally exposed = snccec oa torino Pterophoride (p. 639) 

Antenne swollen outwardly; fore legs abutting squarely on eyes, middle legs 
sometimes extending between eyes and antenne, fore femur concealed (butter- 
GNES)) ocooesootegudbodosdageoneceoDoC LoD ooUDUCHO COD OOdEUUeUdacooconoocdnc 27 

27. Outer angles of maxille in contact with eyes; tongue often projecting beyond 
tips of wings; pupa normally in a cocoon................ Hesperiide (p. 43) 

27. Maxille separated from tongue; tongue reaching just to tips of wings; pupa 
DUREGIY tnOseil-.oseeocoeadbséedocbcsvace dcooncordosopouowisannorcuaeLepe 28 

28. Middle legs not reaching forward to eyes; pupa girt about the middle, or 
THEIT Gh 2 GUOODNes slsgorcaomeoct cocbouronccuope co comp oondDOSUcmoneoEdd 29 

28. Middle legs reaching forward to eyes, and often between eyes and antenne; 
pupa suspended by tail only, or rarely in a cocoon...... Nymphalide (p. 44) 

29. Tongue falling short of tip of wings, pupa rounded.......... Lycenide (p. 44) 
29. Tongue almost always reaching tip of wWingS..,...................--e20005- 30 
30. Anterior end of pupa with two PGINGS eis ret eae er aere Papilionide (p. 44) 
30. Anterior end of pupa with a single point...................... Pieride (p. 44) 
31. Fore wings extending far beyond the posterior edge of the fourth abdominal 

segment in the midventral line; fore femora and almost always labial and 
maxillary palpi exposed; fronto-clypeal suture obsolete; prothorax notice- 
ably narrower on mid-dorsal line than at sides; antennee very rarely in con- 
Gi On TGh en RA Resin ode Acie none See Shs CANE ace baba er say 32 

. Fore wings not extending beyond the posterior edge of the fourth abdominal 
segment; or fore femora and labial palpi concealed, or fronto-clypeal suture 
distinct; prothorax usually subquadrate; maxillary palpi often covered... .34 

. Pupa incapable of motion ; maxillary and labial palpi concealed. 
Lyonetiidz (p. 148) 

. Pupa with several free segments; labial palpi EXPOSE yates ded cise ete 33 

. Maxillary palpi present; caudal end of body without lateral projections ending 
ih Q(DWNGS 2 es ¢ oo Agee OBE DSO on bon abe Gon aere ae Yponomeutide (p. 337) 

. Maxillary palpi absent; caudal end of body with lateral projections ending in 
E[UINGS. 6 28 dG cGy RRO ae ee ae Aaa oan Cee Coleophoride (p. 202) 

. Fore wings extending well beyond fourth abdominal segment, or abdomen 
depressed, with incisures much deeper dorsally and ventrally than on sides, 
and capable mainly of dorso-ventral motion; antennze in contact on middle 
line; first four segments of abdomen usually longer than the remainder; 
epicranial suture present, maxillary palpi usually, and femora and labial 
Pa PUBL LC hyPePLESC MUM. ae) steve) ieee Lotes aicyos4 oforsievetelee oietehe ileveh areola ei-neveiarehs eae serenavacuonve 35 

. Fore wings not extending beyond fourth segment, or maxillary palpi absent; 
abdomen not depressed and specialized for dorso-ventral motion; first four 
abdominal segments rarely longer than the others; epicranial suture rarely. 
visible 

. Maxillary palpi absent; no movable segments; a specialized cremaster es 
pupa suspended and girt like that of a butterfly; tongue as long as fore 
IEE. 2: cocconéepeoneOoneDoten couse louns obodDOOn eoooaonS Cycnodiide (p. 218) 

. Maxillary palpi present, and body capable of dorso-ventral motion, except in 
a few genera which have no cremaster; tongue longer than middle legs, 
ReaemnpEantennce vexcept, in, Hthmia.. .\.t joss ccccc s+ cscs ces seater 36 

. Antenne four-fifths as long as fore wings, meeting’ only at their apex; labial 
palpi large, maxillaries minute, fronto-clypeal suture complete, strongly 
sinuate of middle; most of sete hooked. - Yponomeutide (Scythris) (p. 337) 

. Antenne reaching almost or quite to tip of wings, coming in contact at two- 
thirds length of wings, and often diverging again at apex; labial palpi con- 
cealedmunilesssfore femorasarevexposede.=. os. 8..----s.0- 0s es one tees ee. 37 

. Antenne not diverging after coming in contact............................-38 

. Antenne diverging at apex; three flexible incisures on abdomen PUG OETOS.GC 40 
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38. 
38. 
39. 

39. 

40. 

- 40. 
41. 

41. 

42. 
42. 
43. 

43. 
44, 
44. 
45. 

45. 
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47. 

47. 
48. 

48. 

49. 

49. 

50. 
50. 
dl. 
dl. 
52. 

52. 

53. 

53. 

53. 
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Tongue shorter than fore legs.................. (cophoride (Hthmia) (p. 244)! 
Tongue longer ithan fore legs... oi...) eae ue ol oe eee ae 39) 
Maxillary palpi large; labial palpi obsolete; tronto-clypeal suture complete;) 

femorarconcesled ii ii evA ei. oui eels telev adler een A few Gelechiidz (p. 255) 
Maxillary palpi minute and fronto-clypeal suture interrupted; or maxillane 

palpi lost, or large in primitive species with fore femora exposed. \ 
Lavernide (p. 318) 

Fronto-clypeal suture complete, maxillary palpi large, in contact with both 
fore andimiddleplers {jqins aac oe ien cement iallci eee eee Gelechiidze (p. 255) |), 

Fronto-clypeal suture obsolete in ieeedate wile/0 dln a's a ee late 60106 le CR Roe tot Sa 41q 
Maxillary palpi large, no hooked setz on venter of ninth abdominal segment. 

Ccophoride (p. 230) 
Maxillary palpi minute, distant from maxille; with hooked sete on venter of 

ninthiiabdominaljsegments.5 4. -a4)-\. cise nia ana Xylorictide (p. 20 
Labial palpi exposed, lanceolate..... Wale hea Dele einltelels ot © CRUSE eee mee erie 
Labial palpi reduced to a minute area behind mouth, or lost................ 48 
Body with more or less dense secondary sete (sometimes very minute) not) 

arranged around the larval warts.................... Lasiocampide (p. 679) | 
Body with primaries only, or with setz arranged around the larval warts... .44| 
Fore: femora expose diye). web ieineieie sete Lice ade enw, Wier bittvel soiled agree a se 45 | 
Hore femora ‘concealed :). 20005 jc tecis sale © cielele ore tte cole oe eee ee 46 | 
A specialized cremaster or hooked cremastral setz present; or middle legs not | 

reaching to maxillary palpus or eye; or a special ridge developed on fifth | 
Segment: Of abd OM EM.) ja)eleeimloiele dalle es oe elves chee eae Noctuidz, (p. 42) — 

Abdomen ending in a group of pyramidal points, the setz obscure, middle legs : 
touching maxillary palpi; no special ridge on fifth segment. 

Pyralidide (Diatrea) (p. 590) | 
Body sete not arranged in circles about the scars of the larval warts. 

Agaristide (p. 42); Noctuide (p. 42) 
Body setee arranged in circles about the scars of the warts.................. 47 
Tongue less than half as long as fore wings.................. Liparide (p. 42) 

Arctiide (Halysidota) (p. 42); Euchromiide (p. 43) 
Tongue less than half as long as fore wings.................. Liparide (p. 42) 
Maxillary palpi preserved, close to antenne; a dorsal crest on thorax and base | 

of abdomen; no specialized cremaster...... Pyralidide (Galleriine) (p. 532) 
Maxillary palpi lost; rarely with a mid-dorsal keel; usually with a cre- 
PCH Oe er A aA Gn ARIC NEMA tnG Alo A cing b 9 06 0'0 06 6.600 00 49 

Antenne distinctly swollen toward tip; cremaster obsolete. 
Nymphalide (@neis) (p. 44) 

Antenne not swollen toward tip; often pectinate; or cremaster well devel- | 
(0) 1121 Bema ann Cin ar sion OCC OOO NICMOS Dab on coadacdssouocuspb. 50 | 

Setz arranged in circles around the larval warts..........5..0..50+s00--+-0- 51 4 

Setz not arranged in circles around the larval warts.................2..-: 53 
Antenns more than half as long as fore wings....................0000-- 52 | 
Antenne less than half as long as fore wings. .A few Liparide (p. 42; 101) 
A long cremaster, as long as ninth and tenth segments of abdomen together, 

with hooked sets, abdomen without flanged plates. | 
Noctuide (Pantheine) (p. 42) 

Cremaster rudimentary or without, hooked sete, in the latter case with flanged |» 
plates|;on\iabdomens ./f5ci <2 (ae seis later eibihs tomas eee Arctiidae (p. 42) | 

; 

Body covered with rather coarse, short secondary sets, cremaster rudimen- 
GAT, vas traireteameeelences ave crete olsiters uta shay Seyen SOE neRE tates ea aaa Bombycidz (p. 679) 

Body covered with fine soft secondary sets; cremaster strong, with recurved 
Hook sey ee CERNE Tata ave, Area Notodontide (Melalopha) (p. 42; ae 

Body with setz simple, obscure, or mostly lost... 25..2 2 se eee 
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57. 

57. 
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. Fronto-clypeal suture distinct at ends, resting on base of antenne; antennze 
never a fifth as wide as long; spiracular furrows frequent............... 55 

. Fronto-clypeal suture lost or rudimentary; antenne almost always a fifth as 
WIGMAS MONS es SpIraculan, LULLOWS) TALC)... ois-\sia<c sm seis as Seve iscieeies dees 59 

. Antenne extending beyond apex of wings; last four segments of abdomen with 
OOKCAEMOnS Tes et coy mrcmet None ce, nun usttiane aetuoalay atl cnuil VAN tc eel fail te allie Dioptide 

. Antenne not extending beyond apex of wings; abdomen rarely if ever with 
HOOKECMEG OTSA SET CE eats cee PI AN ER uae eg Le ce Wy Ube ES Cac tee AR ot Ga VN 56 

. Antenne usually considerably broader near the base, their greatest width 
usually greater than that of the prothoracic legs; antennz usually more 
than three-fourths the length of the wings; if not, then the epicranial suture 
is present, or the cremaster is wanting, or if present, bifurcate at the distal 
end or bearing hooked sete; dorsum of the abdomen usually with a deep 
furrow between the ninth and tenth segments; scar of a caudal horn never 
present on the dorsum of the eighth abdominal segment; labial palpi some- 
times visible as small triangular or polygonal areas caudad of the labrum. .57 

Antenne rarely very much broader near the proximal end, usually filiform, 
their greatest width seldom greater than that of the prothoracic legs; if 
oreater, then the cremaster is never wanting, nor bifurcate, nor with hooked 
setze; antenne never more than three- ‘fourths the length of the wings; 
epicranial suture never present; dorsum of the abdomen never with a deep 
furrow between the ninth and tenth segments; scar of a caudal horn usually 
present on the dorsum of the eighth abdominal segment; labial palpi never 
THSLING ooo Wiec6 oe Oe Gee I Creer UNTER carlin eae een ce iain Tanai nnn RE AeA Sphingidz (p. 42) 

Maxille usually more than three-fifths the length of the wings; if not, then 
the caudal end of the body with hooked sete, or the spiracles of the third 
abdominal segment concealed by the wings and those of the sixth segment 
farther ventrad than those of the other segments; prothoracic femora often 
exposed; a deep furrow usually present on the dorsum of the abdomen 
‘between the ninth and tenth segments; posterior margin of mesothorax 
never with a row of deep pits with smooth tubercle-like areas between. 

Geometride (p. 41) 
Maxille seldom exceeding three-fifths the length of the wings; if so, then the 

posterior margin of the mesothorax with a row of deep pits with smooth, 
elevated, quadrangular tubercle-like areas between them; or with the entire 
body surface coarsely punctate; abdominal spiracles of the third segment 
never concealed by the wings, and those of the sixth never farther ventrad 
than the remainder; prothoracic femora never exposed; a furrow never 
present on the dorsum of the abdomen between segments 8 and 9 except in 
Datana, where the cremaster is T-shaped with recurved hooks............. 58 

. Maxille rudimentary; abdomen with flanged plates, not telescoping, the ante- 
rior one on each segment divided by transverse constrictions into the appear- 
NCS OF G) HOR GLUE Ke bee ae oebUe UnSe cio ddd oma badae Eupterotide (p. 678) 

- Maxillz developed; or abdominal segments not beaded, without flanged 
[DIEEOR: 0 6,00 DISS NORCO IES NOES ae IE Ea PO eae Le Cece Pe eo Notodontidz (p. 42) 

. Body with primary setz only; iv and v distinct and approximated ae 
SMUDGE: 355d o SURO SOD UD DI SC DEETO ane oe nme IY nates Lacosomide (p. 656) 

. Body with rudimentary secondary set; iv and v not recognizable............ 60 

. Pupe with flanges on movable abdominal BepImenLs, ‘not telescoping when 
61 Ce 

. Pupze without flanges on movable abdominal segments, the posterior seg- 
ments telescoping within the anterior ones when ‘dry... .Saturniidz (p. 668) 

. Cremaster distinct, bifurcate; metathorax with prominent subdorsal callosities ; 
pupz in the ground nic Hlb Gab EMER ot Oe ab OA Golo cael e Citheroniide (p. 664) 

. Cremaster rudimentary, represented by its hooks only; no callosities on meta- 
thorax; pupation at surface of ground, sometimes in a thin cocoon. 

Saturniidez (Hemileucine) (p. 669) 
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Order LEPIDOPTERA 

Suborder JUGATA 

Body and wings covered with minute spinules or aculee. Head 
(fig. 32), with ocelli, when developed, separated by a wide, unscaled 
space from the eyes; ocelli in the Hepialide rudimentary (Sthenopis) 
or absent. Antennze without sense-cones, with aculeze on their sur- 
face; in the North American species proportionately small and simple, 
but pectinate in exotic species. Clypeus separated by well-marked 
sutures from both front and labrum. Thorax loosely constructed, the 
metathorax fully half as large as the mesothorax and similar in struc- 
ture; the halves of the metascutum usually meeting on the middle line. 
Fore wing (figs. 31, 36, 40) with subcosta more or less distinctly 
forked; humeral vein present; base of media preserved; jugum present, 
supported by the rudiments of a fourth and a fifth anal vein; with an 
oblique vein from M to 2d A near base, which appears like a eross vein, 
but whose upper half is in fact a portion of cubitus (fig. 41). Hind 
wing with four or five branches of radius preserved, the venational | 
plan about as in the fore wing, but with the oblique vein in the base 
of the anal region obscure. Jugum usually rudimentary or absent; 
frenulum composed of a series of weak bristles or absent. 

Caterpillar with dorsal sete placed similarly on mesothorax: and 
metathorax, and on abdomen (figs. 39, 42). Eyes, when six, in an 
irregular group, when single, on face. Pupa with four or more 
movable segments, with mandible set off by a suture, or articulated. 

The three families seem relics of an earlier age, and are not closely 
related. 

Family 1. MICROPTERYGIDA 

(Eriocephalide ) 

Head broad (fig. 32); the ocelli widely separated by a bare space 
from the small eyes; all sutures preserved; loosely hairy, with a naked 
space above eyes. Antenne moniliform, with whorls of stiff bristles, | 
the scape and pedicel scaled. Mandibles large, functional; maxille 
with a large, folded, five-jointed palpus, without a tongue, but with 
a small, stiff lacinia which serves in handling food, as well as the two-. 
jointed galea (fig. 33); labium with a well-developed basal segment, | 
supporting the two palpi; the mouth parts as a whole exactly as in> 
ordinary biting insects; middle tibia with a tuft of hair at tip, but 
without spurs; hind tibia with four spurs. Abdomen of female ending | 
in two retractile segments, without a trace of an ovipositor (fig. 34). 

Fore wing (fig. 31) bluntly lanceolate, R, running to costa. Se 
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forked shortly beyond middle, R, forked or connected by a cross 
vein to Sc, accessory cell present. 2d A with large fork at base, con- 

Abdomen 

Fies. 31, 32, 34, aNnD 35. MICROPTERYGIDE 

31, Epimartyria, venation 
32, Micropteryx, head: Ant, antenna; Cl, clypeus; fr, front; Ga, galea; Lac, 

lacinia; Lbr, labrum; md, mandible; Mx, maxilla; MxPlp, maxillary palpus; Oc, 
ocellus; V, vertex 

34, Micropteryx, end of abdomen; viT to xT, inclusive, terga of sixth to tenth 
segments of abdomen 

35, One of the scales representing setz on the larva of Micropteryx (after Chap- 
man). X120 

nected across lst A to Cu by an 
apparent cross vein, no _ distinct 
vein below the lower fork of 2d A; 
jugum overlying hind wing. Hind 
wing with similar venation but - 
with Sc, lost, anal system reduced, 
and no jugum. 
Egg spherical, apparently of the flat type; studded with blunt- 

tipped spines, white or yellowish; the eggs laid in small clusters in, 
and under, wet moss. Caterpillar of a slug-caterpillar type, poly- 
gonal in cross section, exceedingly thin-skinned, and soon shriveling 
if allowed to dry; with two double rows of socketed scales on each 
side (fig. 35), irregular on prothorax and last segments; ninth abdom- 
inal segment well developed. Prolegs represented by conical processes 
on first eight segments of abdomen, with a large sucker on the ninth 
and tenth. True legs normal. Head with mouth turned forward, 
eye apparently single and dorsal. Antenne longer than head, the 
second segment the longest. Food wet moss, the known species feeding 
on Hypnum and liverworts. Pupa in a dense, parchment-like cocoon, 
with large, crossed mandibles; not well known. Hibernation probably 
as larva in the cocoon. 

Distribution probably world-wide; about 35 known species. 
The imagoes feed freely on the pollen of various flowers, using both 

mandibles and maxille. 

Fic. 33. MICROPTERYX. MAXILLA 

Abbreviations as in figure 32; art, 
articulation; st, stipes 
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1. MICROPTERYX Hibner 

(Eriocephala Curtis) 

Characters of the family. Fore wing with R, simple. 
Our species belongs to the subgenus Epimartyria Walsingham, with R, and 

R, stalked. 
1. M. auricrinella Walsingham. Purple. Head with golden gloss; base of fore 

wing with golden scaling; under side and hind wing mouse gray with purple 
iridescence. 9 mm. 

The moth may be found in partly shaded, wet places in May, and is extremely 
local. It is commoner northward. It is nearly invisible in flight and is most 
often picked up in sweeping for Diptera. Its life history is unknown. This 
may be a synonym of WM. luteiceps Walker, described from Nova Scotia as a 
slightly larger form (6 lines —=12 mm.). 

Distribution general in the northeastern States and Canada. New York: Mt. 
Marcy (4000 feet). 

Family 2 ERIOCRANIIDAE 

(Micropterygide, in part) 

Head dorsally like that of the Micropterygide, antenna filiform, with 
sparse scaling on shaft; mandibles rudimentary, conical; maxille with 
long folded palpus, but with a short, spirally coiled tongue, and no 
lacinia (fig. 87) ; basal joint of labium preserved. Fore wing (fig. 36) 
with Sc shortly forked near tip, R, forked, accessory cell variable, R; 
running to apex, R, stalked, one radial sometimes absent. Anals 
similar to those of the Micropterygide, but with an additional vein 
below the fork of 2d A (fig. 36). Jugum as in the Micropterygide. 
Hind wing similar to fore wing; Sc, rudimentary or absent, anal sys- 
tem quite variable (the most complex arrangement known to me is 
shown in figure 36). Frenulum rudimentary. Hind tibia normal, 
hairy ; middle tibia with a single spur. Abdomen of female terminat- 
ing in a horny, piercing ovipositor, with powerful muscles (fig. 38). 
‘Egg ellipsoidal, soft, laid in the tissues of the leaf. Caterpillar of 

leaf-miner type (fig. 89) with large head; flattened; body-set# much 
reduced, but apparently with i and ii vertically placed on abdomen, 
and ia and ib similarly on mesothorax and metathorax. Prolegs 
rudimentary, apparently present on first eight segments of abdomen; 
true legs absent. Ninth segment well developed. Head with mouth 
pointing forward, with a single ocellus on dorsal surface. 

The caterpillar makes a roomy blotch mine, starting from a short, 
linear one, in the hardly expanded young leaves of Amentifere, which 
are sometimes distorted in their further growth. It scatters its frass 
loosely. It feeds quickly, in the spring, and then spins a tough cocoon 
in the ground and summers and winters there, pupating in the spring. 
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Pupa with enormous mandibles, crossed in repose, which it uses to 
cut its way out of the cocoon and. to dig up to the surface. All parts 
loose (pupa libera), there being some power of motion even between 

Sc:__Se,_R Q —— = ak = 
a R, 

. ra) = S ~. é 
ten = = 

< ~ eae Se = 

jugum i 

Dee 2d-+3dA 

Fics. 36-39. ERIOCRANIIDA 

36, Mnemonica, venation; fore wing: c.v., crossvein, 1st 
A to 2d A; hind wing: c.v., crossvein, 2d A to 3d A. 

37, Eriocrania, maxilla: Ga, galea MxPlp, maxillary 
palpus 

88, Eriochania, end of abdomen: viiT to ixT, inclusive, 
seventh to ninth tergites of abdomen; xT, tenth tergite 
cr ovipositor; viiS, viiiS, seventh and eighth sternites; 
ten vili, ten ix, tendons of eighth and ninth segments; 
Ov, oviduct; Vg, vagina 

39, Mnemonica auricyanea: seta map (after Busck) 

the thoracic segments; skin extremely thin, shrivelling on emergence. 
All sutures distinct; labrum large, free, with six pairs of sete. First 
seven abdominal segments free. 

The imagoes are short-lived, and usually do not feed. The family is 
apparently world-wide in distribution, with about 20 known species. 

1. HRIOCRANIA Zeller 

(Micropteryx, in part; Hriocephala Dyar, laps. eal.) 

Characters of the family. Wings lanceolate. Our species belong to the sub- 
genus Mnemonica Meyrick; with all veins present, accessory cell absent in both 
wings, and R of hind wing 4-branched. 

3 
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1. E. auricyanea Walsingham. Head and thorax with long, gray hair, with 
slight iridescence. Fore wing golden with scattered, small, purple spots, each of 
several scales, the spots denser toward base and inner margin. Larger blotches 
along margin toward apex, and at anal angle, and a streak running up from 
inner margin near base. 12 mm. 
Moth in March and April. Larva in a large blotch mine on oak, chestnut, and 

chinquapin, in April and May; extremely local, sometimes confined to a single tree. 
District of Columbia. New York: Karner. 
2. E. griseocapitella Walsingham. Similar to the preceding species but without 

any purple blotches, the spots being all small and rounded; perhaps not distinct. 
Described from the District of Columbia. 

Family 3.. HEPIALIDAE 
(Swifts) 

Head loosely hairy over whole upper surface, concealing the rudi- 
mentary ocelli when they are present; mouth parts rudimentary, mandi- 
bles and maxille recognizable under the microscope, basal joint of 
labium present, bearing the small, hairy palpi; antenne, in our species, 
about as long as width of thorax, somewhat moniliform, pedicel large 

Fieas. 40-42. HEPIALIDAD 

40, Hepialus sylvinus (Europe), venation; 41, same, detail of base of fore wing; 
42, Sthenopis humuli (Europe), seta map (after Fracker) 

and sealed, but flagellum scaled at base only. Legs weak, without 
spurs; the hind legs of many species with a large tuft of hair in the 
male. Fore wings (fig. 40) with humeral vein, with Se more or less 
distinctly forked but little beyond its middle, R, simple, R, and R, 
stalked, the apex below R,; base of M fully preserved, forming a large | 
interealated cell. Oblique anal cross vein-present, as in the Microp- | 
terygide (fig. 41), but anal system more or less reduced, often with 
only 2d A fully developed. Jugum slender, with a long, free tip; | 
underlying hind wing in flying position. Hind wing with practically 
identical venation, but anal region more reduced, with simple veins. | 
Thorax very loosely organized, leaving a distinct space between the | 
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bases of the fore and hind wings. Abdomen long and clumsy, with- 
out any modifications; in the female ending in complicated struc- 
tures not yet fully understood. 

Eggs of flat type, rounded, usually scattered broadcast in the neigh- 
borhood of the food. Larva (fig. 42) a borer; slender, cylindrical, 
with a rather long head. Ocelli six, the four anterior not in a ecres- 
cent, but in an oblong group, the other two close to them. Maxille 
of a peculiar type, the palpus with three free segments. Mesothorax 
and metathorax with sete ia in front of ib, as on abdomen, v higher 

than ili and iv. Abdomen with lateral sete high, iv higher than 
spiracle, and the three arranged in an oblique row; ilia and x well- 
developed sete, but ix minute; ninth segment of abdomen large, with 
sete normally arranged. Prolegs normal, with multiserial hooks in a 
complete ellipse, the upper hooks rudimentary and grading into the 
skin granulations. The caterpillars normally bore in roots and root- 
stocks, and those of Sthenopis are practically aquatic; they are very 
active. 
Pupa slender, fitting the burrow; mandibles rudimentary, but sharply 

defined; all sutures of head preserved except the clypeo-labral, even 
the gena being distinct; antenne short, maxille very short and widely 
divergent, quadrangular, not covering the labium, the parts not dif- 
ferentiated; abdomen with two series of spines on each segment, the 
end of the abdomen roughly spined, without a cremaster; sete iv not 
aS high as in the larva. Abdominal segments 2 to 7 of male and 
2 to 6 of female free. Pupa leaving burrow on emergence. 

The moths are mostly dusk-fliers, although H. hyperboreus flies in the 
daytime. The family is world-wide and largely developed in Aus- 
tralasia, with nearly 200 species. 

Key to the genera 

Fore wing with marked apex and straight or concave upper half of outer 
ETH OT Meme M CMSA ne es EVGA sSNA yshalleh the lS miaans avaleiael e datah Move aeeiele Peeks 1. Sthenopis. 

Honcawinsanach bluntly rounded apex... ...c...scs cert. edd esc. 2. Hepialus. 

1. STHENOPIS Packard 

(Hepialus, in part) 

The larve, so far as known, bore in the roots of trees and shrubs growing parti- 
ally submerged, and usually work below the water level. The moths have the habit 
of swarming like midges, the males having a wavy, zigzag flight, and the females 

‘apparently entering the swarm of males one by one. They are very short-lived 
and do not come to light or sugar. The larve feea at least two seasons, pupating 
in early summer. The pupa has a peculiar comb of short spines on the venter of 
the seventh segment of the abdomen, which also shows weakly in Phassus. The 
genus is doubtfully distinct from Phassus. 
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Key to species 

1. Pale yellow (fading to dirty white)... 2. 2.21. 3.22. eer 5. thule. 
], Brown with bronzy iridescence. =... =. fons... 2 aoe eee 4. auratus. 
1. Ochre yellow, or brown and gray. 

2. Hind wing salmon, brighter than the yellowish fore wing. 
3. quadriguttatus. 

2. Hind wing straw yellow, shading into ochreous toward border. 
l. argenteomaculatus °. 

2. Hind wing mouse gray. = 
3. Median dark band not noticeably invading cell M,;; postmedial dark 

band with a clearly marked outer defining line from M, to below Cu, 
at least; median and apical dark areas not suffused with yellow- 
brown; hind wing normally shaded with ochreous at apex; lower 
silvery spot usually enlarged; triangular... ...1l. argenteomaculatus ¢. 

3. Median dark band most often with a triangular extension in cell M, 
or else not extending below M, at all, and usually suffused with yel- 
low-brown; outer boundary of postmedial band distinct only below 
M.; hind wing usually with rosy tinge, silver spots subequal or tend- 
INP. CO. Cisapp ear oie c<s2)o,cepeve'e! Sle sic s elses mays Oe 2. purpurascens. 

1. S. argenteomaculatus Harris. Grayish, with darker brown, pale-edged, con- 
fused bands, the two principal bands converging from base and apex of costa 
toward middle of inner margin, with two shorter ones between these, and a 
dark marginal band. Hind wing mouse gray in male, yellowish in female, 65-100 
mm (H 41:14). 
Midsummer. Larva in rootstocks of alder. 
Massachusetts to Pennsylvania and Minnesota; probably wider spread, but con- 

fused with the next two forms. New York: Catskills, Glendale, L. I. 
2. S. purpurascens Packard. Similar to 8S. argenteomaculatus except as noted 

in synopsis. 75-100 mm. 
Var. los Strecker has a single silver spot near base and one or two at end of 

cell; var. perdita Dyar is without silver (H 41:13). 
This species is confused with the last in records. I have seen it from northern 

Ontario and Canada. 
3. S. quadriguttatus Grote. Fore wing ochreous, hind wing salmon, markings 

exactly as in purpurascens, sometimes suffused. Hardly distinct from the last. 
New England to northern Ontario and western New York. New York: Lan- 

caster and Buffalo (VanDuzee), Albany. 
4. S. auratus Grote. Grayish with a rosy tinge; bands yellow-brown, pale-mar- 

gined, the submarginal and marginal often more or less completely fused, and 
the basal markings confused and largely fused. Angular, brassy-yellow spots 
at base, a discal spot, and a series of about three, subterminally. Hind wing ~ 
mouse gray, tawny at margin. 50 mm. | 

July northward; end of June in North Carolina. Very tew specimens known. 
Quebec; North Carolina. New York: Fentons (Lewis County), Lancaster, © 

Ithaca, McLean, Catskills (Summit). | 
5. S. thule Strecker. Pale yellow with obscure markings and a brown patch | 

from base to beyond middle of costa; a couple of silvery points. 
July. Sometimes common where found at all. Larva in roots of willow. 
Wisconsin; Hudson Bay; Montreal; New York. New York: Waddington. 

2. HEPIALUS Fabricius 

Similar to Sthenopis; antenna full as long as thorax and less moniliform. 
The moths occasionally come to light. The larve bore in herbaceous plants. 
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Key to species 

BYE OOM OWI es ii. relay ule ie fal sovigta aabas aug OEE shs ie eile lh mcr wsgme Been G 1. hyperboreus. 
ISTROMMGIRIO STERY . od pk Bo teRe OE SID\o CRO MR Dks Minin oe ois ciao MPIS INE So Penta rir eet Peery ste 2. gracilis. 

1. H. hyperboreus Méschler. Yellow-brown; male with an irregular, silver 
V-mark extending across the wing or nearly so, and sometimes with silvery 
terminal spots. Female similar to male or with an obscure blackish V _ only. 
50 mm. 

The species is hardly distinct from H. ganna of the Alpine regions of the 
Old World, and the forms in this country are not well understood. The form with 
silvery terminal spots flies by day, and is typical hyperboreus (Labrador, Alberta) ; 

the one without is macglashani Henry Edwards (H 41:15). and is a dusk-flier 
(Ontario, California). 
Hymers, Ontario; Arctic America, and westward. 
2. H. gracilis Grote. Fore wing brownish gray, mottled, the most distinct 

marking being an irregular band from base to middle of inner margin, and one 
from apex nearly to the same point, both with a gray central shade, and often 
with a blackish shade where they meet. ¢ over 30 mm.; 2 over 40 mm. 

The larva is likely to bore in ferns. ‘ 
Maine to Massachusetts; Colorado. 
Var. mustelinus Packard. is a more northern form of the species dominant in 

Nova Scotia and Quebec, and also ranging to Colorado. It is smaller (¢ under 30, 
2 under 40 mm.) more decidedly brown, and more contrastingly marked than the 
type, the female being as contrastive as the male of the typical form. Intergrades 
are not rare. 
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Suborder FRENATZ 

(Heterocera, in part) 

Aculeew present only in a few of the most primitive forms. Ocelli, 
when present, close to the upper margin of the eye, placed directly 
behind the antenne, but often absent. Antenne with sense-cones except 
in a few primitive forms, the second segment, or pedicel, usually pro- 
portionately small. Vertex separated by sutures in the lower forms; 
in the higher ones with practically all the head-sutures obliterated. 
Mouth parts never of the mandibulate type, when not rudimentary 
with the labrum three-lobed, the central lobe filling the gap between 
the bases of the two mavxille, the lateral lobes: forming the pilifers. 
Maxille with basal structures reduced; the lacinia absent, and the palpi 
in the majority of forms reduced or absent. Labium usually rudimen- 
tary or absent, except for its three-jointed palpi. Thorax with the 
third segment smaller than in the Jugate, often reduced dorsally to a 
narrow strip, but always developed ventrally for the attachment of the 
legs; the two halves of the scutum usually widely separated. Abdomen 
in primitive forms (Adelide) with a horny, piercing ovipositor (fig. 
50), which becomes lost in the higher types, though the two pairs of 
strong tendons and muscles are preserved. In many of these higher 
forms the ovipositor ends in two lobes. 

Fore wing with humeral vein rudimentary or absent; Se always 
simple; R, always simple, base of media and 1st A often lost, 2d A 
always preserved, and usually apparently forked at the base, as a 
result of the attachment to it of the tip of the upper fork of 3d A; 
lower fork of 3d A usually lost; (sometimes the lower fork is free, 
or 38d A wholly lost). - Jugum never present, the inner-marginal cord 
always running directly into the scutellum. (In the nonaculeate 
forms, there is a small patch of minute spines on the inner margin 
near the base, which may be a persisting remnant of the aculez). 
Hind wing with the radius much reduced, typically with only one 
free branch (Rs, usually spoken of merely as R); Rs once forked in 
the lower Elachistide, and in our genus Tinagma, in which latter genus 
the dorsal venation is much reduced; R, crossing over to Se and fused 
with it from its junction to the apex, except in a few Gracilariide 
with very narrow wings; if Sc and Rs remain separate, R, looking 
like a crossvein, usually located near the base of the wing in those 
forms where Se and R, remain independent, but often obliterated by 
the fusion of Sc and R at the point where R, should cross. Hind wing 
usually with three apparent anals, or two by the loss of 1st A; for 
the upper fork of 8d A has become almost completely fused with 
2d A, in the Tortricide and broad-winged Tineids (in the broad sense), 
showing as a distinct basal fork of 2d A, as on the fore wing. Cross- 
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veins between the anals very rarely present but obvious in a few Cos- 
side and Psychide between 1st A and 2d A of the fore wing, and 
visible at the base of the wing in a few low Tineids. Secondary veins 
rare, present on the inner margin of the fore wing of the Megalopy- 
oidee, and near the base of the costa of the hind wing of most Lasio- 
-campide (fig. 428), where they are known as humerals, one of them, per- 
haps, being the true humeral. Humeral vein often present; when the 
frenulum is present usually running across to its base. Costal edge 
thickened out to the point of origin of the frenulum, being a rudiment 
of vein ©. Frenulum lost in several of the higher families, either in 
part or all of the genera; when present, it is practically always single, 
in the male, running through a membranous retinaculum attached 
just below the costal edge of the fore wing; in the female, however, 
usually multiple, formed of two to many bristles, and held in place 
by stiff hair-scales projecting down from Se and R, and up from 
below Cu of the fore wing. Frenulum occasionally single in the - 
female also. 

Caterpillar with the sete ia and ib of the thorax vertically placed, 
on the abdomen with i anterior to ii; thorax normally with v lower 
than iii and iv; abdomen with iv level with the spiracle or lower, 
and iv, v, and vi not lying in an oblique line; iiia and x minute; pro- 
legs rarely either modified or absent; body often with tufted or 
secondary sete. Maxillary palpus with only two free segments; four 
anterior ocelli, when present, arranged in a semicircle. When only 
a Single ocellus occurs, it is on the side of the face. 

In boring larve, the structures are usually normal; but leaf-miners 
may be exceptions to most of the characters given in this definition. 

Pupa with head-sclerites more or less completely fused; meta- 
thorax smaller than in Jugate and thoracic segments never free, but 
in other particulars varying from forms with almost the structure 
of the Jugate, to forms with all the parts soldered together. 

The Frenate have been derived from a Jugate type intermediate 
between the three surviving families; the Rhopalocera are derived 
from primitive Frenate in the neighborhood of the Cosside, as is 
indicated by a series of intermediate exotic forms. 
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SUPERFAMILY ,INCURVARIOIDEA 

Family 4. INCURVARIIDA 

(Adelide) 

Vertex very rough-haired, front either rough or sealed; with a 
distinct naked area above eye behind antenne, except when the eyes 
are very large. Vestiture lightly attached. Eyes extremely variable 

Fics. 43-51. INCURVARIIDA® 

43, Adela vidingsella, venation 
44, Prodoxus decipiens, venation 
45, Eudarcia simulatricella, venation 
46, Adela ridingsella, 2; section of antenna, ventrolateral view 
47, Incurvaria, antenna 
48, Paraclemensia, antenna 
49, Tegeticula yuccasella, 2, head: Ant, antenna; Ep, epicranium; Ge, gena; 

LbPlp, labial palpus; Mx, maxilla (tongue); MxPlp, maxillary palpus; MxTen, 
maxillary tentacle; Pd, pedicel of antenna; Pil, pilifer; Sc, scape of antenna; 
V, vertex; (the segments of the maxillary palpus are numbered 1 to 5) 

. 50, Tegeticula yuccasella, 2, end of abdomen: abbreviations as in figure 38 
51, Adela cuprella (Europe), seta map | 
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in size; in some western and exotic species nearly meeting on vertex, 
with two sizes of facets in male. Antenne in some genera short, 
in Adela the longest known in the Lepidoptera, several times as long © 
as fore wings; often shorter in female, and more densely scaled; 
commonly with two equal whorls to a segment, or irregularly sealed 
and bristled (figs. 46-48); maxillary palpi long and folded, short 
and porrect, or rudimentary,—in Prodoxine the longest known in 
the Lepidoptera; tongue scaled at base. Palpi and hind tibie often 
densely hairy, especially in male. Fore wing with complete vena- 
tion or a single vein lost, cell large, accessory cell and base of M 
usually distinct, 1st A distinct at margin, 2d A forked at base. Mem- 
brane aculeate over the whole surface of the wing. Hind wing with 
Sc swollen at base, R, normally forming a heavy basal fork of it, 
though completely fused in Adela; base of Rs obsolete, R and M, 
stalked only in Nemotois, 8d A, occasionally free at tip (fig. 48); 
sealing often hair-like, and iridescént or metallic in many species. 
Female, so far as known, with last segments heavily chitinized, with 
strong, piercing ovipositor; laying its eggs in the tissues of the 
food-plant. . 

Caterpillars, so far as known in the Adeline, case-bearers; the case 
typically lenticular and formed of a piece of leaf; borers in seeds 
and stems of Yucca and related Liliacexw, in the Prodoxine. Head 
normal in form, the adfrontals reaching the vertex, the front about 
two-thirds way, sete as a rule obscure; iv and v rather close together, 
and iv sometimes migrating far up behind spiracle, as in the Hepi- 
alide. Prolegs normally with two areas of granulations bearing rudi- 
mentary hooks, with a single line on sixth segment of abdomen, and 
no anal prolegs; prolegs reduced to one or two rows of minute hooks 
in Incurvaria, and all lost in the Prodoxine; true legs also lost in 
Prodoxus. 

Pupa incomplete, chitinized, with a frontal beak; thorax, -appen- 
dages and terminal segments only lightly soldered; third segment of 
abdomen free; dorsal spines in a patch or pair of patches on each 
Segment, sometimes supplemented by a row of spines; maxillary 
palpi distinct, extending from antennex to base of maxille; prothorax 
very narrow and more or less depressed; dorsal head piece conspicu- 
ously widened (the ‘‘Adelid prothorax’’). A few Incurvarias (of 
sroup Lampronia) have only the series of spines on abdomen, and 
many genera are still unknown in the early stages. 

This is a small and ancient world-wide family containing two or 
three hundred known species. The genera Triptodema, Mea, and 
Pelates have not been examined for aculex or ovipositor, and so are 
tentatively allowed to remain in the Tineide; in several other genera 
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the ovipositor has not been examined. The genera of this family 
are repeated in the key to the Tineide for convenience in identification. 

Key to the genera 

1. Antenne at least a fourth longer than fore wings. 
2. Rvand) Mi of hind iwane: stalked an sss le le eee 8. Nemotois. 
2. -M, free from R, sometimes closely associated with M,............... 7. Adela. 

_ 1. Antenne hardly if at all longer than fore wings. 
2. Maxillary palpi very short and porrect, or absent. 

3. Longue strong, labial’ palpi moderate. 7... 5. .2...-. -3oseeeee Bee es 7. Adela. 
3. Tongue obsolete, labial palpr minute... 2.2. 2-355. 4. see 4. Chalceopla. 

2. Maxillary palpi well developed, folded, usually covering base of tongue. 
3. Folded part or maxillary palpus two-thirds as long as width of head. 

4. Females (with exserted ovipositor). 
5. Maxilla with a long, thick, naked, coiled tentacle besides palpus and 

TONGUE TE Be tsk Ail Ba eie th adiots cuca nies etc eae 2. Tegeticula. 
5. Maxilla with a sharp angle on second joint of maxillary palpus only. 

1. Prodoxus. 
4. Males, (with large claspers). 

5. Valve one-fourth as long as fore -wing...........:...ssseu- 1. Prodoxus. 
5. Valve less than one-sixth as long as fore wing............ 2. Tegeticula. 

3. Folded part of maxillary palpus half as long as width of head. 
4°) Venation:, Complete, <i ii biakiacaot-ou 02 clout ie oe Oo eee 3. Incurvaria. 
4, Fore wing with a vein lost. 

5. Hind wing with 7 veins, lanceolate, with open cell.......... 6. Eudarcia. 
5. Hind wing broader, with complete, normal venation...5. Paraclemensia. 

1. PRODOXUS Riley 

Similar to Tegeticula, male with larger valves; female with only a rudiment 
of the maxillary tentacle. Caterpillars boring in Yucca, our species in Y. fila- 
mentosa; much like Pronuba but without thoracic legs or projections representing 
the abdominal legs. Pupa fairly smooth, with spine-patches, and an anterior, 
toothed ridge on each segment. Pupa transforming in a silk cocoon at the mouth 
of its burrow (fig. 44). 

1. P. quinquepunctella Chambers. Cream white, typically with about five black 
points, but in var. decipiens Riley immaculate. 15-20 mm. (H. p. 438 f. 255-259.) 
Common. The caterpillar bores in the flesh of the fruit and fruit-stalk 

of Y. filamentosa, emerging a little earlier than Tegeticula yuccasella. 
Central New Jersey to Missouri and south. 

2. TEGETICULA Zeller 

(Pronuba Riley 1872, not Thomson 1860; Valentinia Coolidge 1909, not 
Walsingham 1909) 

Antennz smoothly scaled, the scaling not regularly formed of two whorls to 
a segment; scales easily lost, uncovering the fine, chitinous spinules; palpi 
rather small and slender, upturned, with scales and bristles, the basal segment 
decidedly the longest; maxillary palpi folded, five-jointed, the first joint very 
long; vertex roughly hairy. The female with a long, roughly spinulose, coiled 
tentacle growing out from the junction of the first and second joints of the max- 
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illary palpus (fig. 49). Fore wing with normal primitive venation, with base of 
M and R,,, preserved, veins all arising separately from the cell, or one or two 
shortly stalked. 
Egg laid in the tissues of the ovary of a Yucca flower, larva feeding on the 

developing seeds, but only damaging part of those in the capsule. Head not 
depressed, small; front triangular, separated from the vertex by the adfrontals; 
body stout, somewhat fusiform, strongly tapering behind, not flattened; with 
small thoracic legs, the prolegs on the third to sixth abdominal segments repre- 
sented by fleshy humps, but without crochets. Pupa with a strong frontal spine, 
with a heavy, serrated ridge on each segment of abdomen, with very stout, sub- 
dorsal hooks on eighth segment of abdomen pointing forward, but no cremaster. 

The moth uses its tentacles to gather and carry a ball of pollen. After laying 
each egg the moth inserts one of the tentacles into the ovary of the flower through 
the stigma, and fertilizes the ovules with it. 

1. T. yuccasella Riley, (Yucca borer). White, immaculate, usually with gray hind 
wings. 20-25 mm. (H. p. 442, f. 262-263.) 

The moth is common where Yucca is found, emerging during the flowering period 
in May and June. Larva in Y. filamentosa. 
New York to Ohio, Missouri, and south. New York: Long Island. 

3. INCURV ARIA Haworth 

(Lampronia Stephens; Tinea, in part) 

Similar to Prodoxus, but with smaller maxillary palpi, and, in our species, 
black, or dark metallic blue in color. Typically with whole head rough-hairy, but 
in group Lampronia with the face smooth and head sometimes not very rough. 
Male antenne pectinate in some exotic species. The characters are superficially 
much like Tinea, but the scaling of the antennez is smooth, and less regularly 
arranged in two rows to a segment (fig. 47); if the scales are rubbed off, the 
underlying spinules show, the antenna in either case appearing smooth and 
velvety to a low-power lens, and commonly bristly under higher power. 
Larve sometimes borers in stems, like Prodoxus, sometimes leaf-miners when 

young, and later cutting out a flat, lenticular case. Head as in Tegeticula, body 
smovthe~, prolegs with one or two transverse rows of minute hooks, ‘sete iv and v 
rather close together, below and behind spiracle. Pupa apparently like Prodoxus, 
with dorso-anal spines. 

Key to the species 

1. Straight, antemedial fascia, no costo-apical spot................ 1. russatella. 

1. An irregular, pale spot on costa before apex, besides the one three-fourths 
way out. 

. Head dull white, antemedial fascia complete..............3. aureovirens. 
2, Head pale straw yellow, antemedial fascia angulate, or not reaching costa. 

2. taylorella. 

1. I, russatella Clemens. Deep brown; head ochreous, with rough face; antennze 
annulate, purple and gold; a pale golden fascia a fourth w ay out on fore wing 
slightly wider at inner margin, not ‘alw ays reaching costa; costal and dorsal spots 
at middle and traces of a pale ‘costal subterminal spot. Apical fringe white-tipped. 
15 mm. 

Apparently not common. May; July. 
Both wings are normally scaled. 
Canada to Pennsylvania and District of Columbia. New York: Ithaca. 
2. I. taylorella Kearfott. Head pale straw yellow, darker above; antenne annu- 

late, pale straw and brown; fore wing with fascia extending up from inner 
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margin, typically not reaching costa, but if so, narrow and angulate; spot beyond 
middle of costa very large, and rather beyond the corresponding dorsal spot; sub- 
terminal spot sending a spur down in dorsal fringe almost to anal angle. 18 mm. 

May; July. The structure is as in russatella, and the species is near capitella 
of Europe, which bores in the stem of Ribes. It is doubtfully distinct from I. russa- 
tella and occurs with it at New Brighton, Pennsylvania. 

Mt. Washington, New Hampshire; Ottawa, Ontario; British Columbia. New 
York: Newcomb. 

3. I. aureovirens Dietz. Hind wing narrower than fore wing, ovate-lanceolate, 
with hair-scaling. Markings about like J. taylorella. 6. mm. 

Pennsylvania. This species is unknown to me. 
IT. labradorella Clemens, with fuscous head and markings much like russatella, 

belongs here doubtfully; the type only is known, from Labrador. 

4. CHALCEOPLA Braun 
(Cyanauges Braun, not Gorham; Incurvaria; Tineola, in part) 

Head very hairy, labial palpi minute, drooping, not extending beyond the front; 
tongue and maxillary palpi obsolete. Venation as in Incurvaria; fore wing (in the 
eastern species) overlaid with golden hair-scales. 

Key to the species 

Ground purple oii cee are ous cass cece euelusjoie a epavetercisyeloie tae eae ee 1. dietziella. 
Ground blue-green ........ rafts, aeat cias a. aud al ete aliiey sb uehsisi ages zene eee 2. cyanella. 

1. C. dietziella Kearfott. Face very rough; M, and M, stalked in hind wing. 
Fore wing when fresh with golden hair-scales mixed with the normal scales. Head 
old gold; body and antenne fuscous; fore wing with the normal scales purple, 
with golden bases, which are exposed in rubbed specimens. Hind wing slightly 
brower. 9 mm. (Incurvaria, Tineola.) 

June. The larva possibly on Cornus. 
Essex Co., New Jersey. 
2. C. cyanella Busck. M, and M, free. Head brilliant orange-ochre, the antennee 

contrasting, blackish; body and fore wings deep metallic green, the hair-scales 
golden; hind wings purple. (Jncurvaria Busck.) 

Alleghany Co., Pennsylvania; Cincinnati, Ohio; doubtfully from Maryland. 

5. PARACLEMENSIA Dyar 

(Brackenridgia Buseck 1903, not Aldrich 1902; Incurvaria, in part) 

Similar to Incurvaria, with narrow sparse scaling on the lanceolate hind wing; 
M. of fore wing lost, M, and M, of hind wing short-stalked. Antenne irregu- 
larly sealed (fig. 48). Larva at first a leaf-miner, later in a lenticular case, eating 
crescentic paths in the tissue of the leaves. (Fig. 48.) 

l. P. acerifoliella Fitch. Under-scaling deep purple-blue, densely overlaid with | 
peacock green; hind wing pale, translucent. Head orange, antennz black. 9 mm. | 
(ividella Chambers; Ornia Fitch). 
Larva (Maple case-bearer) on maple (normally only on rock maple); and more | 

rarely birch, oak, beech, and huckleberry (Braun); occasionally in injurious | 
numbers. | 

Massachusetts to British Columbia. .New York: St. Lawrence County, generally; | 
Black Brook (Clinton Co.), Ithaca, McLean, Albany, Bolton (Felt), Deposit. 
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6. HUDARCIA Clemens 

(Meessia Spuler) 

Face exceptionally rough; eyes extremely small, but prominent and visible from 
above, behind the antennze, which are longer than fore wing. Fore wing (fig. 45) 
with one medial lost; closing vein of accessory cell weak and arising before end of 
discal cell, making R, and R, appear stalked together; hind wing two-thirds as 
wide as fore wing, with broad fringe; one medial lost, cell open above Cu and 
base of media preserved. 

The larva lives in a flat, ovoid, rough case, on lichens. JE. simulatricella is 
closely related to H. vinculella of Europe. 

1. E. simulatricella Clemens. Blackish; head ochreous. Fore wing with a fascia 
a third way out, costal and dorsal spots opposite each other at middle, an apical 
spot, not reaching either margin, and extreme tip of fringe white. 9 mm. (bipunc- 
tella Walsingham). 

Pennsylvania. 
2. E. cemitariella Chambers. Similar to ‘EZ. simulatricella, no white in fringe, 

markings generally much narrower and more oblique. 9 mm. 
In the type specimen the fascia is broken; there are three median spots, the 

middle one farther out and obscure, and two white spots beyond, on costa. 
This species has been confused with the similarly marked Ornia guttea, but 

the type is undoubtedly Adelid. I have seen no other specimens. 
Kentucky; Gulf States. 

7. ADELA Latreille 

Antenne (fig. 46) at least as long as fore wings, almost always several times 
.as long in male, but relatively short and roughly scaled toward base in most 
females; with large basal joint. Eyes varying from very small to very large, 
larger in male; tongue strong, scaled at base; maxillary palpi minute, porreci; 
labial palpi bristly; vertex with long, bristly hair, front variable.’ Hind tibiz 
in several species heavily bristled. Ovipositor of female strong, simpler than in 
Tegeticula. Fore wings (fig. 43) with all ten veins arising from the cell, pre- 
served, R, running to costa; all veins free, or R, and R, shortly stalked; hind 
wings with all veins free, or M, and M, connate or stalked; Sc much swollen at 
base, R, not recognizable. 

The larve (fig. 51), when young, live, as a rule, in flowers or seeds; when older, 
they form a lenticular case of two, flat, oval pieces of leaf, in which they pupate. 
Their prolegs are extremely primitive, each consisting of two areas of hooks, 
grading off into the normal skin-granulations, and separated by a narrow fold 
of membrane. The leg on the sixth segment of the abdomen is reduced, and there 
is none on the anal segment. The pupa is normal. ' 

Key to the species 

A patch of black spots near anal angle (speculum)............... l. ridingsella. 
No speculum. 

PMMRWVMGEmPOSEMOCIAT LASCTA.:«/.). 2 2)04 salsitie ae Ale iola clade cee wis ee, cee 2. purpura. 
Metin er Marve MOC e ayy) Psn.0, c's chee eta jay eteies oc meen ave Mere bay he aietie. 2) sho olenaNed 3. bella. 

1. A. ridingsella Clemens. Antenne relatively short (in male twice as long as 
fore wing, and one and one-fourth times in female); face hairy, palpi moderate, 
eyes small; fore wing with R, and R, stalked, hind wing with M, and M, stalked. 
Head dark, antenne annulated with white, fore wing yellow-brown, with a pale 
grayish patch beyond middle, covered with rows of black dots; with a silvery 
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fascia before its middle, and shorter ones beyond it near margins; speculum of 
about 6 black patches with silver scales between them. 13 mm. (schlegeri Zeller; 
Dicte coruscofasciella Chambers). 

June, July. 
Maine to mountains of North Carolina; northern Pennsylvania. New York: 

Rock City (Cattaraugus Co.), Ithaca. 
2. A. purpura Walker. Antenne in male three times as eas as fore wing; face 

hairy, palpi very bushy, eyes of moderate size; all veins widely separate in fore 
wing, M, and M, stalked in hind wing. Greenish to purplish bronzy with a white 
medial fascia, and a costal bar beyond the fascia, both edged with black. 14 mm. 
(biviella Zeller). 
The moth is found on willow bloom in April. 
Nova Scotia to northern New Jersey and Manitoba. New York: Cranberry 

Creek. 
3. A. bella Chambers. Antenne four times as long as fore wing in male; one 

aud one-half times as long and thickened with scales toward base in female; face 
smoothly scaled, strongly oblique inward to mouth; eyes small, palpi small and 
~-eakly bristled; hind tibia smooth. Venation as in A. purpura. Purple-green 
with lines of brighter, blue-purple iridescence toward apex. Antenne black, with 
outer half white. 14 mm. (chalybeis Zeller; oichroa Zeller). 

This species may be the same as A. ceruleella Walker. 
Southern New Jersey, and southern Ohio to Texas. New York: Crugers. 

8. NEMOTOIS Hiibner 
(Adela, in part) - 

Similar to Adela in all stages; eyes typically very large in male, though small 
in our species; R and M, of hind wing stalked. 

1. N. bellella Walker. Male antenne over twice as long as fore wings; female 
short and thickened with black scales on the basal half. Fore wing dull, old gold, 
striate with purple on veins, the inner margin and apex solidly purple; a broad, 
golden fascia two-thirds way out, and a streak in base of fold. 16 mm. 

Canada; Colorado. 
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SUPERFAMILY NEPTICULOIDEA 

Family 5. NEPTICULIDA: 

Annette F. Braun 

Head and face tufted. Antenne not exceeding three-fourths of wing 
length, rather thick, with basal segment enlarged and concave beneath 
to form an eye-cap. Labial palpi short, porrect or drooping. Maxil- 
lary palpi long, filiform, folded. Tongue rudimentary. Posterior 
tibiae with bristles above. Wing membrane aculeate. Fore wings 
(fig. 52) with media coalescing with radius from base to beyond middle 
of wing, so that all the branches of radius and media appear to arise 
from one stem; or coalescing with cubitus for a short distance from 
base, then, either passing obliquely outward to radius just beyond 
R.,,, and anastomosing with radius to beyond middle of wing, as 
before, or remaining separate from radius, in which case (Trifurcula) 
R,,, is absent. R,,, coincident. R,,. separating beyond M, or coalesc- 
ing to apex. Cubitus unbranched, sometimes coincident with M or 
becoming obsolete beyond its point of separation from M. Second 
anal vein very prominent. Crossveins absent. A fibula (jugum) 
present in females of the more primitive genera. Hind wings (fig. 52) 
with subecosta and R, coincident; Rs and M coalescing to about the 
middle of the wing. Media one- or two-branched. Cubitus unbranched. 
No ecrossveins. Frenulum of male consisting of a single strong spine; 
of female, rudimentary, of several minute spines. The function of the 
frenulum is performed, in the female, by a series of curved spines along 
base of costa. Hind wing one-half to almost as broad as the fore wing. 

The moths, because of their minute size and retired habits, and very 
rapid and irregular flight, are not frequently seen. Early in the 
spring, some species may be collected resting in the crevices of bark. 
Later, moths may sometimes be found on leaves, usually those of their 
food plants. Occasionally, because of the peculiarity of all the indi- 
viduals of a single generation maturing and emerging at the same time, 
great numbers of moths may be seen on leaves of the food plant and 
neighboring plants. To secure an adequate representation of the group, 
however, rearing of the moths from larve is necessary. 

With the exception of several gall-making species of Ectcedemia, the 
larve of all species of which the life history is known, are miners 
within the tissues of leaves or in bark (rarely in fruits). They show 
a preference for trees and shrubs, but not a few mine leaves of herb- 
aceous plants. When full grown, the larva, with few exceptions, leaves 
the mine, and, dropping to the ground, spins a dense, flattened cocoon 
amongst the rubbish or in the loose surface soil. 
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Fics. 52-61. nepticutina (Annette F. Braun ) 

52, Wings of Nepticula nyssaefoliella, female; 53, wings of Nepticula 

nyssaefoliella, male; 54, wings of Ectoedemia heinrichi, female; 55, wings 

of Obrussa ochrefasciella, male; 56, wings of Nepticula terminella, female; 

57, wings of Glaucolepis saccharella, male; 58, mine of Nepticula pallida ; 

59, mine of Nepticula nyssaefoliella; 60, mine of Nepticula saginella; 61, 

mine of Nepticula pomivorella 



LEPIDOPTERA OF NEw YORK AND NEIGHBORING STATES 81 

The egg is a minute oval body attached to the surface of the leaf 
or bark by a minute, glistening speck of cement, which renders its 
location visible even to the naked eye. 

The larva of Nepticula upon hatching eats directly into the leaf, 
and makes a very narrow, linear mine (figs. 58 to 61), which is at first 
often difficult to discern, since in its early stages, the larva consumes 
but a small part of the leaf tissue. This mine may continue as a linear 
mine, gradually broadening throughout its course, or it may at some 
period abruptly enlarge into a blotch. In the latter parts the mine is 
semitransparent and easily visible. The mine of any one species is very 
constant and characteristic in appearance, and, in most instances, serves 
for immediate identification of the species. The species of Eetcedemia 
are gall-producers or bark-miners in forest trees. 

The larva is slightly flattened, with the head deeply retracted into 
the prothorax, due to the lengthening of the dorsal side of the head. 
Locomotor organs are represented by mere roughened protuberances; 
such rudimentary feet are present on segments three and four, on seg- 
ments six to eleven, inclusive, and sometimes on the last segment in 
Nepticula; in Hetcedemia there are sometimes one or two additional 
pairs of rudimentary processes. 

The cocoon is spun of dense brown or yellowish silk, flattened oval 
in general outiine, but usually broader at its anterior end, around 
which a fissure extends, guarded by the smooth projecting edges of the 
two halves of the cocoon. Through this fissure the pupa is thrust 
at emergence. In some species, the flat, projecting edges form a rim 
extending entirely around the cocoon. 

The pupa is fiattened ovate; all the appendages are free and seg- 
mented; and segments one to seven inclusive of the abdomen are free. 
The pupa shows in some respects a resemblance to that of the primitive 

_ Eriocraniidae. 
The moth is active almost immediately after emergence, running 

rapidly up and down the sides of the breeding jar, and in an incredibly 
short time has the full use of its wings. When at rest, the wings lie 
almost horizontal, meeting in a line down the middle of the back. 

Key to the genera 

(European genera in brackets) 

A. R, of fore wing present. 
B. Media of fore wing with three branches (Scoliaula). 
BB. Media of fore wing with one or two branches. 

C. Media of fore wing two-branched. ; 
D. Media, of hind wing’ two-branched.................... il Glaucol pis. 
DD.. Media of hind wing single-branched.....................2. Obrussa. 

CC. Media of fore wing ‘single-branched. 
D. Middle spurs of posterior tibiz in or above the middle. ae Nepticula. 
DD. Middle spurs of posterior tibia below the middle......3. Ectoedemia. 
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1. GLAUCOLEPIS Braun 

Eye-cap large. Middle spurs of posterior tibia in the middle. Fore wings 
elongate ovate; hind wings nearly equaling the fore wings in breadth, in the 
male; three-fourths of the width of the fore wing in the female. Fore wings 
(fig. 57); cubitus coincident with media, which anastomoses with radius from 
R,,, to beyond middle of wing; M, absent; M, arising before separation of M and 
R. Hind wings: media two-branched. 

1. G, saccharella Braun. Tuft brownish ocherous, eye-caps bluish white. Thorax 
and basal fourth of fore wing blue or purple metallic; remainder of wing black 
with a broad, bluish silvery fascia just beyond middle; cilia pale bluish. Hind 
wings of male with oval, yellow patch of androconia. 4 mm. 

Very long serpentine mines in leaves of maples. 

2. OBRUSSA Braun 

Eye-cap large. Labial palpi well developed. Middle spurs of the posterior 
tibia above the middle. Fore wings elongate ovate, with fibula in the female; 
hind wings a little over one-half the breath of the fore wings. Fore wings (fig. 
55); media coalescing with cubitus at base, then passing obliquely to radius 
beyond R,,,, and anastomosing with radius to beyond middle of wing. R, separate. 
M, and M, coalescing for a short distance beyond separation of M and R. M; 
absent. Cubitus becoming obsolete beyond its separation from M. Hind wings: 
media single-branched. 

Represented by a single species whose early stages are entirely unknown. 
1. O. ochrefasciella Chambers. Tuft ochraceous; eye-caps buff. Fore wing 

blackish brown with a pale ocherous fascia at basal third; scattered ocherous 
scales at two-thirds, forming indistinct transverse line in female. Last row 
of scales at apex and cilia pale ocherous. Underside of wing of male with 
androconia. 6.5-8 mm. 

3. HCTGDEMIA Buseck 

Basal segment of antennae enlarged and concave beneath to form an eye-cap. 
Labial palpi somewhat longer than in Nepticula. Middle spurs of posterior 
tibiae below the middle. Fore wings elongate ovate, pointed; fibula present in 
the female; hind wings two-thirds to three-fourths as wide as fore wings; nearly 
as long as the fore wings. Fore wings (fig. 54); media coalescing with cubitus at 
base, then passing obliquely to radius beyond R,,;, and anastomosing with radius 
to beyond middle of wing. R, separate. Media single-branched. Cubitus reach- 
ing margin. Hind wings: media single-branched. 

The position of the middle spurs on the posterior tibiae, the relatively smaller 
eye-caps, and the broader wings will distinguish this genus from those species 
of Nepticula which have identical venation. 

The larve of the species whose life history is known form galls on twigs or 
petioles, or are miners in the bark of twigs. The egg is somewhat more circular 
in outline than that of Nepticula. There is but a single generation of the moths 
a year, as would be expected from the peculiarities of the life history. 

In all but the unicolorous #. populella, the fore wings are mottled with fuscous 
scales, or with dark-tipped scales. Ill-defined markings are formed by the group- 
ing of these dark scales in patches. The markings differ from those species of 
Nepticula which resemble Ectcedemia most in structural characters. 
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Key to species 

ApPLOLe wn WANe'S) SUNICOLONOUS)..-\5 je) ke > - plo FOU, dbo epio.oo Uae Oau ac 1. populella. 
aa. Fore wings mottled. 

beeDanketipped scales ‘evenly, distributed... ........2. 2525.5... 2. castanee. 
bb. Dark-tipped scales more or less collected into patches. 

ce. Base of fore wing with scattered dusting, except near costa..5. obrutella. 
ec. Dusting dense near base of wing. 

d. A poorly defined, pale fascia at basal third.............. 4. heinrichi. 
GddaeNOmptasciamatibasale third sci ciierpoties svseiere ci steveiaiers 3. phleophaga. 

1. E. populella Busck. Tuft reddish ocherous, eye-caps pale yellowish. Fore 
wings shining coppery brown, with green and violet iridescence. 7—-8.5 mm. 

The larve form almost globular galls, of the size of a pea, on the petioles of 
leaves of poplar. The larva is full-grown in October. The moth appears in May. 

2. E. castanee Busck. Tuft black above; eye-caps creamy-white. Fore wing 
clothed with bluish white scales, which are mostly deeply tipped with blackish 
brown, so that the wing is almost uniformily densely dusted. 7.5-8 mm. 

The larvae form cylindrical galls encircling young twigs of chestnut. 
3. E. phleophaga Busck. Tuft ocherous. Thorax and basal half of fore wing 

dark bluish fuscous, outer half paler, bluish with dark-tipped scales; an _ ill- 
defined, ocherous costal and an opposite dorsal patch at apical third. 9-10 mm. 

Serpentine mines in bark of chestnut; larva full grown in April and May; 
imago in September. 

4. E. heinrichi Busck. Tuft black, eye-caps creamy-white. Fore wing pale ocher- 
ous, densely dusted with blackish fuscous scales, which tend to form patches. 
The dark dusting is usually absent or scattered at the extreme base of wing 
except along costa and on two poorly defined, transverse fasciae, one at basal 
third, the other at apical third; the second fascia sometimes almost obliterated 
by dusting. 9-10 mm. 

The larva forms a characteristic, flattened-oval, spiral mine in the bark of young 
branches of pin oak (Quercus palustris). The larve are full-grown in October 
and early November, producing moths in May and June of the following year. 

5. E. obrutella Zeller. Differs from the two preceding species chiefly by the 
scattered dusting of the basal half of wing. Food plant unknown, thus far 
recorded only from Texas. 

4. NEPTICULA von Heyden 

Basal segment of antenne dilated and concave beneath to form a large eye-cap. 
Middle spurs of posterior tibie in or above the middle. Fore wings elongate 
ovate, pointed; hind wings one-half to two-thirds as wide as fore wings. Fore 
wings (figs. 52, 53, 56); media.coalescing with radius from base to beyond middle 
of wing, or coalescing with cubitus at base and passing obliquely to radius 
beyond R,,,; and anastomosing with radius to beyond middle of wing as before. 
R, sometimes coincident with R;. Media single-branched. Cubitus usually reach- 
ing nearly to margin. Hind wings: media single-branched. 

As far as is known, the larve of all of the North American species are miners 
within the tissues of leaves. The egg is placed on either the upper or under sur- 
face of the leaf, often along the side of a vein, and the larva passes directly into 
the interior of the leaf. The larva usually mines just beneath the upper epider- 
mis, consuming the palisade layer of cells, and in later stages, some of the spongy 
parenchyma cells. In thin leaves, the mine seems more transparent, because of 
the originally smaller number of these cells and the looseness of their arrange- 
ment. Where the upper or lower surface is mined indiscriminately, as is done by 
N. populetorum in the leaves of poplar, the cross section of the leaf shows palisade 
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cells on either side. Some species mine different sides of the leaf at different 
- periods of larval life. The mine may be a linear tract, gradually increasing in 
breadth to its end, or it may at some point suddenly enlarge into a blotch. A 
change in the character of the mine usually indicates the beginning of a new 
instar. There are four larval instars. The mine formed during the first instar is 
very short, rarely exceeding a few millimeters in length. The large, conspicuous 
part is made during the last larval instar, in the few days preceding the escape 
of the larva from the mine. The larva leaves the mine by a semi-circular slit 
in the upper or the lower epidermis and spins the characteristic cocoon, usually - 
brownish, but occasionally yellowish or whitish, in the surface soil or amongst 
rubbish, often near the base of the tree; occasionally it spins on the twigs or 
branches. Pupation-does not. take place immediately; in the summer generations 
it occurs a few days before emergence, in the overwintering generation it may be 
delaved until spring. 

A few species have but one generation a year; most species have two or three; 
a few of the oak-feeding species may have as many as four generations. The length 
of the life cycle is approximately six weeks, except in the single-generation 
species, where several months may elapse between oviposition and the attain-- 
ment of full growth by the larva. The moths from the over-wintering generation 
of larve emerge in May and June, a few species, however, appearing in April. ' 

Key to the species 

a. Fore wings with pale spots or fasciz. 
b. A silvery or pale golden metallic spot at, or very near, the base of the 

wing. 
ce. A median fascia. 

d. A costal and a dorsal spot at three-fourths............ 3. pteliaeella. 
dd. No such spots at three-fourths. 

e. Thorax and extreme base of wing purple........1. argentifasciella. 
ee. Thorax and extreme base of wing golden............. 2. scintillans. 

COPING) median Tasca srt) 4a cus teeth oS Shien e eke eee 4. quadrinotata. 
bb. Without such a_ spot. 

cs Basal thind: of qwing: buff ...o-c 5.246202. - oo be ee. eee eee 9. cerea. 
ee. Basal third of wing not buff. 

d: A pale: costal spot. at one=thirds eas .2305-) . eee 5. trimotata. 
dd. Without a pale costal spot at one-third. 

e. Two pale fasciz. 
fi. horax (creamy Dulin.) sc ceeds ORO ..8. rhamnicola. 
ff. Thorax dark. 

ga, lead Wblack oie. sch fish seg’ bile cb deemed panel s/t ae eae 7. intermedia. 
oo. Meade ochtaceous:t.cy ay ecrsp-1ap i) Leelee eee 6. bifasciella. 

ee. One pale fascia. 
f. Fascia more or less interrupted. 

g. Male with a chitinous plate from base to near middle of costa 
of hind wing. 

hy. (MASA SILVERys 2 soi 6 hse Wiis sevens isk tee) a eee 32. platanella. 
hh. Fascia not silvery; male with long hair-pencil from base 

Of costa, of hind Swanger. ocd 34. similella. 
gg. No such chitinous plate in male............... 33. clemensella. 

ff. Fascia complete. 
g. Fascia before the middle; wing lusterless. 

h. Whitish costal and dorsal spots at three-fourths. 
35. thoracealbella. 

hh..No such spots at three-fourths...........: 40. latifasciella. 
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gg. Fascia in or beyond middle of wing. . 
ne Anexs viliter Mbeya re tuadsl apr rielune nase steasher alone uae 24. apicialbella. 
hh. Apex not white (sometimes with white apical cilia). 

i. Fore wing almost lusterless; fascia not more shining than 
remainder of wing. 

Je Cilla, Creamy, Wilber. </-creyeseevcse sie «Patera tree 31. ulmella. 
MOU Ae COTA eels fee eek steeped a ote ats i aeds ebee as 30. fuscotibiella. 

li. Fore wing almost lustreless; fascia shining white, silvery, 
or golden. 

ie Collar, iwihite kis Hees olla. ahiced eenudai llreaee g 25. tiliella. 
jj. Collar not conspicuously paler than the head. 

k. Apical cilia white; marginal line defined. 
I REExpanser diamines err tcr hy sence nar eae 26. rubifoliella. 

Pe eR xpanSemomuoOm Omni Ty. a) ey egrets 27. nyssaefoliella. 
kk, Apical cilia not white; marginal line not defined. 

lie Jeleeyell jorikoe lxelanels 5 cameo sane c 28. slingerlandella. 
lS Headimot paler behind sees 4 - 29. rosaefoliella. 

ill. Fore wing with a metallic luster; fascia silvery or golden. 
j. Fascia preceded by, a purple or deep golden brown band. 

15. purpuratella. 
jj. No such band. 

k. Fascia the only pale marking. 
1. Basal halt of wing metallic golden or bronzy; fascia 

ill-defined internally. 
m. Entire apical area deep purple....14. unifasciella. 
mm. Costal half of apical area purple. 

13. resplendensella. 
ll. Fascia well-defined internally, contrasting with 

ground color. 
m. Wing purple before the fascia, brown beyond. 

19. altella 
mm. Wing not as above. 

n. Fascia noticeably beyond the middle. 
Om LaSclaeanm distinictayqe eben eee 16. obscurella. 
oo. Fascia distinct. : 

p. Entire tuft ochraceous....17. ostryefoliella. 
pp. Tuft ochraceous behind only..18. paludicola. 

nn. Fascia at or near the middle. 
Oneluhte blacks sti | vee ane 22. quercipulchella. 
oo. Tuft reddish or ccherous. 

p- Ground color bronzy. 
q. Collar pale yellowish (usually). 

21. opulifoliella. 
qqCollarsmnot, paler avs. 20. corylifoliella. 

pp. Ground color purplish black. 
‘ 23. juglandifoliella. 

kk. With additional silvery or golden markings. 
1. A semi-elliptical, golden, metallic spot on dorsum 
PLOXAM al COP aSClay te sas ee ere oe ere 10. rhoifoliella. 

ll. Metallic markings along termen or at apex. 
m. Termen margined with silvery scales from dorsum 

HOMIE OLDG ba eas lel tenell peace et Aes Rei eam at ll. terminella. 
mm. Apex golden metallic, concolorous with fascia. 

12. villosella. 
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aa. Fore wings without pale spots or fascie. 
b. Ground color pale ocherous or yellowish. 

ce. A purplish fuscous band across apex of fore wing. 
d. Fore wing dusted with fuscous. scales. 

e. A dark brown spot at base of dorsal margin... ..42. nigriverticella. 
Ces, NO pSUCh SPO be 12 oko ec Nan NRL Tacha Or ae ene 43. populetorum. 

ddsHoreiwanounotidustedeey-re ein 1eee syed eae eee 41. crategifoliella. 
ec. No such band; wing dusted. 

di Tutt huscousitor blackishene smccmeeie ee ee eee 44. saginella. 
dds) Duttiocherousy: 4. hyc5icebs eed. coeeee ae ata J eee 45. pallida. 

bb. Ground color, brown with purple or bronzy luster. 
c. Fore wing with metallic bronzy or golden reflections. 

d. Wing deep reddish or purplish bronzy................ 36. pomivorella. 
dd. Wing paler, with greenish golden retlections............ 37. chalybeia. 

ec. Fore wing dark brown, with faint purple reflections. 
d. Tarsi of middle and hind legs pale ocherous.......... 38. flavipedella. 
dd. Tarsi of middle and hind legs whitish............ 39. castanecfoliella. 

1. Nepticula argentifasciella Braun. Tuft black behind, ochraceous in front; 
eye-caps silvery white. Thorax and base of fore wings dark purple. Fore wings 
dark brown, with metallic reflections. At the basal fifth of the wing is a brilliant 
silvery fascia, sometimes broadening so considerably on dorsum as almost to 
reach the base of the wing. At the middle of the wing a second fascia; at extreme 
apex a silvery patch of scales of variable extent. 4 to 4.5 mm. 

Larva in leaves of basswood (Tilia americana). Mine narrow serpentine, 
expanding into a blotch. Cocoon reddish. 

There are two or three generations a year. The larve become full-grown 
toward the end of June, in August, and in the latter part of September. 

2. Nepticula scintillans Braun. Tuft and collar black; eye-caps silvery white. 
Thorax and base of fore wing golden. Fore wing, except at the base, very dark 
purple with a silvery fascia across the middle, broadest on the dorsal margin. 
A second silvery fascia across the apex of the wing. The cilia at the extreme 
apex dark brown, elsewhere silvery gray. 3 mm. Ohio. Narrow serpentine mines 
in leaves of haw apple (Crataegus mollis); two generations. 

3. Nepticula pteliaeella Chambers. Tuft dark brown; eye-caps white. Thorax 
and base of fore wing at the dorsum silvery; a silvery fascia before the middle, 
a costal and opposite dorsal spot at three-fourths, on a dark brown ground color. 
Cilia silvery around the apex, becoming brown toward the dorsum. Hind wings 
dark brown. 4 to 4.5 mm. Kentucky; Ohio. 

The larva is a miner in the leaves of the hop tree (Ptelea trifoliata) ; the mine 
(fig. 12), which is everywhere much contorted, is at first very indistinct, and some- 
times blotch-like; later it becomes more distinct. 

There are two generations a year. The larve may be collected in July and in 
August and September. 

4. Nepticula quadrinotata Braun. Head dark brown; eye-caps silvery white. 
Thorax and fore wings dark brown; markings silvery white, consisting of an 
elongate spot at base of dorsum, a small spot on the costa before the middle, 
a’ larger triangular spot at the tornus, and a similar spot on the costa nearer 
the apex. 4 to 5 mm. Ohio; Kentucky. 

The larva mines leaves of hornbean (Carpinus caroliniana) and hazel (Corylus 
americana). The mine is at first linear, usually closely following the midrib 
or one of the lateral veins; later doubling on itself for a short distance before 
it expands into an irregular, pale brownish blotch. 

There are two generations a year: The larva mines in July and from late 
August to the middle of October, but is never common. 
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5. Nepticula trinotata Braun. Tuft ocherous, eye-caps whitish. Fore wings with 
deep blue reflections in the basal third, velvety back beyond, and somewhat irro- 
rated in the apical third, the scales here having pale bluish iridescent bases. At 
the basal third on the costa is a white spot of variable size, faintly tinted with 
lilac in some lights. At the apical third there is a costal and an opposite dorsal 
spot, each shining white and larger than the spot at the basal third. 4.5 to 5 mm. 
Ohio. 

The larve form blotch mines on Carya cordiformis and cecasionally on C. ovata 
The mine is at first an extremely narrow, linear tract, expanding into a 

broader tract, which, in turn, becomes a blotch. 
There are two generations a year, the mines of the first. appearing during the 

early part of July and those of the second generation, at the beginning of 
September. 

6. Nepticula bifasciella Clemens. Tuft ochraceous; eye-caps shining, cream color. 
Thorax and base of fore wings to the first fascia dark purple; beyond the first 
fascia, wings dark brown with bronzy reflections; the fascie silvery or golden 
according to the light, the first fascia at one-third, the second at two-thirds of the 
wing length. 4 to 4.5 mm. 

The larva is a miner in leaves of wild cherry (Prunus serotina), and occasionally 
on wild plum (Prunus americana). The mine is much contorted, especially at 
first, often, by confluence, forming a blotch; later distinct. The leaf of wild 
cherry is discolored and reddish around the mine. 

This species is one of the earliest to appear in the spring, the larve become 
full-grown by the middle of May; later generations appear in June and July and 
in September. 

7. Nepticula intermedia Braun. Head black; eye-caps silvery white. Thorax 
bronzy, base of fore wing plum-purple, followed by a shining silvery or golden 
fascia. Beyond this fascia wing dark brown, with but faint bronze reflections. 
A second silvery or golden fascia crossing the wing at two-thirds. 3 to 3.5 mm. 

Ohio; Kentucky. 
This species makes serpentine mines on leaves of sumac (Rhus spp.). Usually 

there are but two generations a year, the larve maturing in July usually over- 
wintering, but occasionally a third generation appears. 

8. wNepticula rhamnicola Braun. Tuft ocherous in the summer generation, black 
in the overwintering generation. Thorax creamy buff, patagia dark brown. Fore 
wings brown, the tips of the scales blackish. At the basal third of the wing 
a cream-colored fascia with its edges often indented by dark scales. At two- 
thirds of the wing length a more shining silvery fascia. 4.5 to 5.5 mm. 

Ohio. 
The larve are found in the leaves of Rhamnus lanceolata; the mine is at first 

linear, contorted, and on lower surface; later it crosses to the upper side where 
it finally becomes a blotch. There are three generations; the mines are most 
abundant in October. 

9. Nepticula cerea Braun. Head buff; eye-caps a little paler. Thorax and 
base of fore wings to just beyond one-third, creamy buff. From the base a few 
fuscous scales extending along the costa to the middle of the pale area, where 
they join a small, triangular, fuscous spot which is sometimes faintly connected 
with the dorsum by a few scattered fuscous scales. Following the pale basal 
area, a broad dark-brown band across the wing, succeeded by a narrower, silvery 
white fascia. The apical third of the wing dark brown, except for the pure 
white cilia at the apex. 3.5 mm. 

Ohio; Pennsylvania. 
10. Nepticula rhoifoliella Braun. Head black; eye-caps silvery white. Thorax 

blackish purple. Fore wings very lustrous, base of the costa plum-purple. A 
large, semi-elliptical patch of scales just beyond the base of the wing and resting 
on the dorsum, but not reaching to the extreme costa, of deep, brilliant golden, 
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shading along its edges into reddish bronze. Beyond this, wing deep purple 
with bronze reflections; wing crossed at three-fifths its length by a straight, 
shining, silvery or pale golden fascia. 3.5 mm. 

Ohio; Kentucky; Missouri. 
The larve make contorted, serpentine mines on the upper side of leaves of poison 

ivy (Rhus towxicodendron). 
There are three generations; mature larve may be found in June, toward the 

end of July, and in September. 
ll. Nepticula terminella Braun. Tuft on the face dull brownish, on the vertex 

and head black; collar and eye-caps shining white, with a very faint yellow tinge. 
Thorax bronzy. Costal half of the fore wing to the fascia, blue-purple, the blue 
predominating at the extreme edge; below the costa the wing shading into a deep, 
brilliant, golden color, becoming more bronzy as it nears the fascia. Fascia 
situated just beyond the middle of the wing, almost straight, and with a brilliant, 
silvery luster. Apical third of the wing blue-purple, blue predominating. Just 
below the apex a double row of silvery scales margining the termen, becoming a 
single row toward the dorsum, and sometimes connected with the fascia. 5 to 
5.5 mm. 

Ohio; Kentucky; Pennsylvania. 
The mine is seen on various species of oak, though most commonly on red oak 

(Quercus rubra) and pin oak (Q. palustris), it is a pale greenish, gradually 
broadening, linear tract, 3.5 mm. wide at the end. The larva is yellow, even when 
very young. Thus this mine can early be distinguished from. the other linear 
mines on oak. 

There are three generations a year, and in favorable seasons, a fourth. 
12. Nepticula villosella Clemens. Tuft orange-ochraceous; eye-caps pale golden. 

Thorax and fore wings to the fascia brilliant, metallic bronzy, somewhat purple 
at the base of costa; fascia at two-thirds golden. Wing beyond the fascia blue- 
purple, with a large spot at the apex and the apical cilia golden, concolorous with 
the fascia. 4.5 mm. 

The larva is a miner in leaves of blackberry (Rubus spp.) and occasionally wild 
raspberry (Rubus occidentalis). The mine is a tortuous, brown, linear tract 
scarcely broader than the pale brownish larva within. 

There are three generations. 
This is distinguished from all other species by the metallic golden apex. 
13. Nepticula resplendensella Chambers. Palpi whitish, tuft pale reddish saf- 

fron. Fore wings, including cilia, with a brilliant metallic luster, golden or silvery, 
except the basal half of the costal margin, and a large spot extending along the 
base of the costal cilia nearly to the tip and more than half way across the wing, 
which is deep purple. Tips of tarsi pale yellowish. 6 mm. 

Kentucky. 
14. Nepticula unifasciella Chambers. Head orange-ochraceous; eye-caps silvery 

white. Upper surface of thorax and basal two-thirds of fore wing brilliant metallic 
bronzy or golden, except toward the costal margin where the color shades into 
purple, so that a silvery or golden fascia at the apical third is scarcely defined 
internally.. Behind the fascia, wings deep purple. Cilia purple, golden at their 
tips. 4.5 mm. 

Kentucky; Texas; Ohio. 
15. Nepticula purpuratella Braun. Tuft ochraceous or orange; eye-caps silvery 

white. Thorax deep bronzy or golden. Extreme base of the fore wing concolorous 
with the thorax, shading outwardly to a paler, lustrous, golden color, and this, 
at the outer limits of the basal third, followed by a deep, bronzy band with purple 
and reddish reflections varying in intensity, and occupying approximately the 
middle of the wing. This followed by a brilliant, silvery fascia. Apical area 
beyond the fascia deep bronzy, usually suffused with brilliant purple. The purple 
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reflections sometimes almost entirely absent, so that the dark band preceding the 
fascia and the apical area are deep bronzy-golden. 4.5 to 4.8 mm. 

Pennsylvania. 
16. Nepticula obscurella Braun. Tuft ocherous, eye-caps whitish. Fore wings 

shining golden brown, tinged with bronze along the extreme costa and in the 
apex. ~ Just beyond two-thirds of the wing- length, an indistinct, narrow, whitish 
fascia, broadest in the middle of the wing and fading out toward the ends. Viewed 
from some angles, this fascia scarcely visible. Cilia of the general hue, their tips 
around the apex paler, however, and concolorous with the fascia. 3.5 mm. 
New Jersey; New York. 
The mine is a narrow serpentine track on the upper side of bayberry (Myrica 

carolinensis). There are two generations a year. 
17. Nepticula ostryaefoliella Clemens. Tuft ochr aceous; eye-caps and collar shin- 

ing cream-colored. Thorax and fore wings shining brown with faint bronzy and 
purple reflections, which become deeper toward the predominantly purple apex. 
At two-thirds of the wing length is a shining silvery fascia. Cilia tipped with 
white around the apex. 4 mm. 

Pennsylvania; Ohio; Kentucky; North Carolina; British Columbia. 
The mine is a rather broad, serpentine track, gradually increasing. in breadth 

to the end, where it measures about 2 millimeters across; it occurs on various 
species of birch (Betula spp.) and on hop hornbeam (Ostrya). 

18. Nepticula paludicola Braun. Distinguished from the preceding species by 
the following characters: tuft clay-colored or fuscous on the face, shading to buff 
or cchraceous on the head; fascia slightly nearer the base. 3.5 to 4.5 mm. 
New Jersey; Ohio. 
The mine is a serpentine track on leaves of cranberry (Oxycoccus macrocarpus) . 
19. Nepticula altella Braun. Tuft orange-ochraceous in front, becoming pale 

behind; eye-caps creamy white. Thorax dark purplish brown. Fore wings “before 
the fascia purple-brown, beyond it brown with purple reflections; general color 

-to the naked eye deep purple before the fascia and brown beyond it. <A silvery 
fascia crosses the wing at three-fifths, and is usually a little broader on the margins 
of the wings. 6.5 to 7 mm. 

Southwestern Ohio, locally in pin-oak forests. 
The species has but one generation a year, the moths appearing in May. The 

mines are found only on the first leaves of the pin oak (Quercus palustris) that 
appear in the spring, never on the leaves that come later. The mine, which may 
best be regarded as a lower-side mine, is at first much contorted, winding and 
twisting within a small area, and causing a brownish discoloration of the sur- 
rounding leaf. This part of the mine seems to be formed early in the season, and 
the leaf around it is always dead when, in October, further feeding is resumed. 
At this time the larva starts out to mine into the fresh, green part of the leaf, 
where the mine is more distinct, due to the larva’s partial eating of the leaf sub- 
stance. The larva then becomes full-fed in a week or ten days and leaves the mine 
to spin a dark brown cocoon. The mine is extremely long but measures only 
1. to 1.5 mm. in width at its end. The larva is yellow, with a row of dark brown 
dashes along the mid-ventral line. 

This species may be separated from all other species by the fact that the wing 
is purple before the fascia and brown beyond, the reverse being true in all other 
cases where there is a difference in color before and behind the fascia. 

20. Nepticula corylifoliella Clemens. Tuft ocherous to orange-ochraceous. Eye- 
caps silvery white, sometimes shading to fuscous outwardly. Thorax and fore 
wings bronzy brown, with blue-purple reflections toward the costa and in the entire 
apical part of the wing beyond the fascia, the color being there predominantly 
purple. The purple reflections sometimes entirely lacking proximal to the fascia. 
Fascia situated just beyond middle of wing, rather broad, narrowing toward the 
costa. Cilia silvery-tipped at the apex. 3.5 mm. 
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The food plants of NV. corylifoliella include hazel (Corylus americana), hop horn- 
beam (Ostrya virginiana), hornbeam (Carpinus carolinina), and black birch 
(Betula lenta). The mine is a long, very narrow, winding tract, scarcely broader 
than the larva. The larve may be found in June and early July, and from late 
August until October. 

21. Nepticula opulifoliella Braun. Tuft ochraceous; collar usually pale vel- 
lowish; eye-caps pale, shining buff, sometimes fuscous outwardly. Thorax dark 
fuscous, with purple and blue reflections. Fore wings with pronounced purple 
and blue reflections toward the costa and beyond the fascia, shading to bronzy 
green below the fold. At three-fifths of the wing length a broad, very shiny, 
silvery fascia with faint, golden luster. 3.5 to 4 mm. 

Ohio; North Carolina. 
The larve form brownish, much contorted, serpentine mines in leaves of Opulaster 

(Physocarpus opulifolius). There are two generations, the larve appearing in 
July and September. 

This species is very close to N. corylifoliella, from which it is difficult to dis- 
tinguish it. The pale collar, when present, is a reliable character. The more 
yellowish eye-caps, and the less lustrous wing, with the absence of reddish tints, 
will aid in’ distinguishing this species from N. corylifoliella. 

22. Nepticula quercipulchella Chambers. Head black; collar and eye-caps yel- 
lowish white, silvery; thorax and fore wings deep blue-black, bronzed, and with 
purple and violet reflections; the fascia behind the middle, silvery white and a 
little the widest on the dorsal margin; wing behind the fascia darker than before 
it, but cilia paler and less lustrous than wing. Under surface of wing, abdomen, 
and legs cupreous black. 4 mm. 

Kentucky. 
The above description is essentially that given by Chambers. According to him 

“the larva is bright green, with a deeper green line of contents; it makes a long, 
narrow, winding, and gradually widening track, similar to that of N. quercicasta- 
nella Chambers in leaves of Quercus alba.” Chambers asserts that the larva from 
which he bred the type specimen formed a new mine when nearly grown, a fact, 
if true, at variance with all observations on this group. 

23. Nepticula juglandifoliella Clemens. Tuft ochraceous, eye-caps and collar 
shining creamy white. Thorax and fore wings deep purplish black, uniformly 
purple beyond the fascia which is situated just beyond the middle; silvery white 
and broadest on the dorsum. 3.5 to 3.8 mm. 

The mine is a serpentine track, usually whitish, and is found on various species 
of hickory and on walnut and butternut. The larva is pale green (almost white 
when feeding on walnut). 

There are three generations. Full-grown larve may be found in the middle of 
June, the latter part of July, and in late August and early September. 

The purple fore wings and white collar distinguish this species from its nearest 
allies. 

24. Nepticula apicialbella Chambers. Tuft ochraceous, collar creamy white, 
eye-caps white. Thorax dark purplish brown. Fore wings dark brown, with a 
faint, purple luster. Beyond the middle of the wing is a narrow, oblique white 
fascia, convex outwardly and reaching the margin farther from the base on the 
dorsum. The scales at extreme tip “of wing white, forming, with the whitish 
apical cilia, a very distinct pale patch. 4 mm. 
Kentucky; Ohio. 
The larve make upper-side, serpentine mines on elm. The mine is brownish in 

color, with a conspicuous line of frass through the middle. 
There are three generations. The full-grown larve are found in mid-June, late 

July, and in August and September. 
The oblique fascia and white apex distinguish this species from all others. 
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25. Nepticula tiliella Braun. Tuft ochraceous, collar white. Antenne black, 
eye-caps shining white. Fore wings almost black, with a very faint, purple luster. 
At the middle of wing a shining, pure white fascia, slightly oblique and a little 
convex outwardly. Cilia gray on the dorsum, shining white from the tornus to 
the costa. 3.5 mm. 

Ohio; Kentucky. 
The larve make serpentine mines on the upper side of leaves of basswood 

(Tilia americana). The mine is characterized by the tendency toward a spiral 
form, with either the early or the later part inside, and by the frequency of angular 
turns. 

There are two generations, the full-grown larvee appearing in early July and 
late August. 

The pure white fascia and the white cilia, against which the outermost row 
of black seales is sharply defined, distinguish this species. 

26. Nepticula rubifoliella Clemens. Head ocherous; eye-caps silvery white. 
_ Thorax and fore wings almost black, with a shining silvery, or faintly golden, 

fascia at the, middle of the wing; fascia convex outwardly and somewhat nar 
rowed at its middle, sometimes almost interrupted. Cilia whitish, so that the 
marginal line of scales is defined. 4 mm. + 

The larve mine leaves of blackberry, forming at first very narrow, linear mines, 
which closely follow a vein or the margin of the leaf before enlarging into an 
irregular blotch. 

Mines containing the larve may be collected in July and September. 
27. Nepticula nyssefoliella Chambers. Tuft ochraceous; eye-caps shining white. 

Thorax and fore wings black with very faint, purple reflections. In the middle 
of the wing a shining silvery, or pale golden, fascia, slightly convex outwardly. 
Cilia around the apex white, with marginal line of scales defined. Hind wings 
pale gray, with an oval patch of androconia in the male. 4.5 to 6 mm. 

The larve mine in the leaves of sour gum (Nyssa sylvatica), forming narrow, 
linear mines (fig. 59) which abruptly enlarge into blotches measuring 2 cm. or 
more in length, with an average width of 5 or 6 mm. There are two or three 
generations a year, the larve of the first generation becoming full-grown in June. 

This is one of the most abundant species; moths may often be collected in great 
numbers in the vicinity of the food plant. 

From N. rubifoliella, its nearest ally, it is distinguished by its larger size and 
the equal breadth of fascia throughout. 

28. Nepticula slingerlandella Kearfott. Tuft ochraceous, becoming paler behind, 
where it merges into the pale ocherous or whitish collar. Hye-caps_ white. 
Thorax and fore wings black with a faint bronzy luster, somewhat irrorated beyond 
the shining white fascia situated just beyond the middle of the wing. Cilia pale 
gray. 93.0 to 5 mm. 
New York; Ohio. 
The larve mine leaves of cultivated plums and prunes, wild plum (Prunus 

americana), and occasionally sweet cherry, forming narrow, linear mines which 
abruptly enlarge into irregular blotches. This species attains economic import- 
ance in the plum orchards of northern New York, where its ravages have been 
the subject of a bulletin by C. R. Crosby, in which are given further details of its 
life history, together with numerous figures. There is a single generation of 
moths in New York, and the larve which are full grown in July do not produce 
moths until the following year. farther south, a second brood of larve may 
usually be collected in September. 

29. Nepticula roszfoliella Clemens. Tuft ochraceous; eye-caps shining creamy 
white. Fore wings almost black, with a very faint, dark blue and bronzy luster. 
Just beyond the middle of the wing is a rather broad, straight, silvery, or very 
pale, golden tascia. Cilia of the general hue, scarcely paler tipped opposite the 
apex. 4.5 mm. 
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The larva mines the leaves of various species of rose. The mine is serpentine, 
usually much contorted, and frequently closely follows the edge of the leaf in its 
early course. A broad line of frass is visible. The mine at its end measures 
1.5 to 2 mm. across. There are three generations, the larve being full-grown 
in June and early July, in August, and in October. Mines containing larve may, 
however, be found at almost any time during the summer and fall up to November. 

This species may be distinguished from WV. slingerlandella by the darker head, 
dark cilia, and somewhat broader wings. 

30. Nepticula fuscotibiella Clemens. Tuft ochraceous; eye-caps whitish. Thorax. 
and fore wings fuscous, faintly purple, with the scales before the fascia paler 

_at their bases, so that this part of the wing is somewhat irrorated and paler than 
that beyond the fascia where the wing is dark fuscous purple. Fascia just beyond 
the middle, dull white, sometimes a little convex and broadening on the dorsum. 
Cilia gray, pale gray around the apex. 4 to 4.5 mm. 

The larve mine leaves of various species of willow. The mine is a gradually 
broadening, linear tract, sometimes straight, but often bent back on itself toward 
the end. Occasionally (on Salix discolor) its latter part is a more or less spiral 
blotch. There are at least three generations a year. The larve may be collected 
from June until the end of October. 

31. Nepticula ulmella Braun. Tuft ocherous on face, tinged with red above, and 
sometimes with a few dark brown scales behind. Antennz creamy white, broadly 
banded above with dark brown, so that only a narrow line of the pale color appears 
between the annulations. Eye-caps creamy white. Thorax brownish, somewhat 
peppered. Scales of the fore wing creamy white, shading to dark brown at their 
tips, except where they form a creamy white, oblique fascia at the middle of the 
wing. The general color of the fore wing is thus a somewhat mottled, dark brown. 
Fascia, from the middle of the wing on the costa, extending to dorsum somewhat 
behind the middle, ana sometimes ‘broken with a few, dark-tipped scales. Cilia 
creamy white. 4 to 5 mm. 

The larve are miners in leaves of red elm and cork elm (Ulmus fulva and 
U. racemosa). The mine starts as a very fine brown, or, rarely, whitish, line, 
abruptly enlarging to a breadth of 1 mm., then increasing gradually in width, 
until it attains a breadth shghtly in excess of 2 mm. The broad portion of the 
mine is usually so much contorted that it is not possible to trace the course of 
the mine, the whole having the appearance of an irregular blotch. 

There are two generations, the mature larve being found in July and in 
September. 

The creamy white fascia and cilia, together with the pale bases of the scales, 
distinguish this species. 

32. Nepticula platanella Clemens. ‘Tuft pale ocherous to ochraceous; eye-caps 
silvery white. Thorax and fore wings dark brown with a bluish luster. At 
middle of costal margin a small oblique silvery streak, and opposite it on the 
dorsal margin is a similar streak, usually larger than the costal streak and 
broader on the margin. Rarely both spots are very minute. Occasionally these 
two streaks meet, forming a more or less interrupted concave fascia. Last row 
of scales around the apex pale yellowish at their bases, thus forming a dark line 
in the whitish cilia. Hind wings yellowish fuscous, in the male with a sword- 
shaped, yellowish, chitinous plate on the upper side from base to near middle of 
costa, margined along the costa with bristly black scales. Beyond this costa 
excised. 5.5 to 7 mm. 

The mines are abundant on leaves of sycamore (Platanus occidentalis) and begin 
_as slender, linear tracks usually filled with frass. Several days before pupation, 
the mine is abruptly enlarged into a large, usually almost circular blotch, which 
in many instances covers the linear part. of the imine. 

There are three generations of larvee, the earliest being found during June. 
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There is considerable variation in the size of the white spots and it is but rarely 
that they form a fascia. Females may be distinguished from specimens of N. clem- 
ensella by their larger size, and the males from that species and all others except 
N. similella, by the peculiar chitinous plate along the costa of the hind wing. 

33. Nepticula clemensella Chambers. Tuft ochraceous; eye-caps silvery white. 
Fore wings bluish black. A narrow, oblique, silvery streak on the middle of the 
costa (rarely inconspicuous) and an opposite dorsal streak, usually meeting in 
the male to form a narrow, oblique fascia. Cilia silvery with a brown line formed 
by the dark tips of the terminal row of scales around the apex. Hind wings 
yellowish fuscous, similar in both sexes. 4.5 to 5.2 mm. 

The larva mines in the leaves of sycamore (Platanus occidentalis), forming a 
linear mine which gradually increases in breadth. Its terminal portion expands 
into a small blotch, three or four times the diameter of the end of the linear mine. 
There are three generations a year. 

This species is much less common than N. platanella and uniformly smaller, the 
largest specimens scarcely attaining the expanse of the smallest N. platanella. 

34. Nepticula similella Braun. ‘Tuft ocherous to ochraceous; eye-caps silvery 
white, occasionally tinged with ocher. Thorax and fore wings deep bluish black, 
the extreme bases of the scales more or, less iridescent blue, especially in the 
apical half of the wing. At the middle of the wing an oblique narrow, costal 
streak, shining white but not silvery, usually meets the apex of a shorter, broader, 
dorsal streak. Tips only of the last row of scales around apex dark, thus forming 
a darkline in the white cilia. Hind wings gray; in the male with a narrow, 
chitinous plate from base to one-third of costa, with a long, yellowish, costal 
hair-pencil lying along it. 5 to 6 mm. 

Ohio; Kentucky. 
The larva makes a characteristic mine in the leaves of pin oak (Quercus palus- 

tris) and occasionally of chestnut. The early part of the mine is very narrow, 
completely filled with frass, and bent several times in close, S-shaped curves. The 
larva next mines just above the lower epidermis, forming a blotch scarcely visible 
above except for occasional spots here and there toward the edges of the blotch, 
where the leaf substance is more fully consumed. During the last stage, a con- 
spicuous large blotch is formed, where the mine is transparent and whitish,. with 
the frass accumulated toward the beginning of the blotch. 

Females of this species can only be distinguished from those of WV. platanella 
by their less shining costal and dorsal spots: the males differ in the yellowish 
costal hair-pencil of their ‘hind wings. 

35. Nepticula thoracealbella Chambers. Tuft ochraceous on the face, becoming 
reddish brown on the vertex; eye-caps white. Thorax white, with a few, scattered, 
dark brown scales in occasional specimens. Fore wings dark brown, slightly irro- 
rated; a creamy white, irregular fascia just before the middle, concave toward 
the base and usually wider on the dorsal margin; at the apical fourth a distinct, 
ereamy-white; costal spot, and an opposite dorsal spot, whose apices occasionally 
touch; cilia creamy white, sometimes grayish on the dorsum. 4 to 5 mm. 

Kentucky; Ohio; Pennsylvnia. 
36. Nepticula pomivorella Packard. Tuft orange-ochraceous; eye-caps and collar 

shining pale buff. Thorax and fore wings shining bronzy, with strong purple and 
blue reflections increasing toward the apex. 5 mm. 

The larve make long, narrow, serpentine tracks (fig. 61) in the leaves of apple, 
gradually widening the mine to 2 or 2.5 mm. at the end. 

37. Nepticula chalybeia Braun. Tuft ocherous, sometimes shading to reddish 
brown above; collar yellowish white; antenne fuscous; eye-caps yellowish white. 
Thorax steel-gray. Fore wings very narrow, steel-gray with faint, greenish golden 
reflections. 3.5 to 4 mm. 

Ohio. 
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The larve mine leaves of wild pear (Pyrus communis) and cultivated pear, 
making rather short, serpentine tracks, often not exceeding 2 em. but sometimes 
reaching 3 cm. in length, and broadening to 1.5 to 2 mm. across at the end. There 
are three generations a year. Mined leaves may be collected in early June, in July, 
and during the last part of August. 

Its paler color, with the absence of purple, the narrow wings, and its smaller 
size distinguish this species from Nepticula pomivorella. 

38. Nepticula flavipedella Braun. Tuft usually dark brown, collar creamy white; 
rarely tuft reddish ocherous on the face, and brown on the vertex; eye-caps creamy 
white. Thorax dark purplish brown. Fore wings dark brown, with dark blue 
and purple reflections; cilia with silvery tips. Fore legs, except the femora, 
dark brown; middle legs pale silvery, tarsi pale ochercus; hind legs silvery, tibize 
dark brown, tarsi pale ocherous. 3.5 to 4.5 mm. 

Ohio; Kentucky. 
The mine is a very characteristic linear tract, found most commonly on pin and 

swamp white oak, but occasionally on other species of oak. The larva, for the 
first few millimeters, mines near the upper surface, making a very narrow indis- 
tinct mine. Then the mine. is slightly but abruptly enlarged and for a’ length 
of 8 or 9 mm., the leaf substance is entirely consumed and the mine rendered 
transparent. Then follows another enlargement, and the mine, often much con- 
torted, increases very gradually in breadth to the end where it measures 2 mm. 
across. The latter part of the mine is not transparent, but the mine is distinctly 
visible. 

There are three generations a year. Mined leaves may be collected during early 
June, the latter half of July, and the early part of September. 

Though very distinct in larval work, this species in the imaginal state is almost 
indistinguishable in appearance from WN. castanewfoliella. The yellowish middle 
and hind tarsi and the deeper purple suffusion of the fore wings are, however, 
constant differences. 

39. Nepticula castanezfoliella Chambers. Tutt black; collar, eye-caps, and palpi 
creamy white. Thorax and fore wing dark brown, with slight bronzy and purple 
reflections; tips of scales somewhat darker, so that under a lens the wing is 
slightly irrorated, especially. toward the apex. Cilia silvery at the tips. Pos- 
terior tibie and fore legs, except the femora, dark brown; legs otherwise whitish. 
4 to 4.6 mm. 
Kentucky; Ohio; Virginia. 
The larve form very long, much contorted, linear mines in the leaves of chest- 

nut (Castanea dentata) and oak. They measure but :ittle over 1 mm. in width at 
the end, and have a fine, central line of frass. 

40. Nepticula latifasciella Chambers. Tuft on the face ocherous, dark brown 
on the vertex; collar and eye-caps creamy. Thorax and extreme base of fore 
wings creamy-buff. Remainder of fore wing deep purple-brown, with a very 
broad, creamy-buff fascia just before the middle; two or three creamy-buff scales 
at the extreme apex, forming with the creamy-white cilia around the apex, a 
conspicuous pale spot. Cilia elsewhere gray. 4 to 4.5 mm. 

The larve mine leaves of oaks, and probably chestnut. Although the mine 
varies in length from 3 to 5 cm. on different species of oak, with a breadth of 
about 1.5 mm. at its end it has in general the same appearance. The frass is 
at first deposited in a broad, blackish line through the center, later dispersed 
across the entire breadth,-and, toward the end, collected into a broad band. 

This is one of the earliest species to appear in the spring; the moths may be 
found resting on tree trunks during the latter part of April. Mines may be 
found in June, the latter part of July, in September, and often during late. 
October. 

41. Nepticula crategifoliella Clemens. Tuft ocherous, faintly tinged with red 
above. Antenne ocherous, partly suffused with fuscous; eye-caps ocherous. Thorax 
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and fore wings ocherous, the extreme edge of the costa near the base purplish fuscous, 
and a broad; purplish fuscous band at the apex of the wimg. The cilia, beyond 
this band, pale. ocherous, giving the appearance of an ocherous apex preceded 
by a dark band. Cilia opposite the ends of the band concolorous with it. 3.5 to 
4.5 mm. 

Pennsylvania; Ohio; Kentucky. 
The mines occur on several species of hawapple. The mine is comparatively 

short, rapidly increasing in diameter and measuring about 2 mm. in width in 
the later part of its course. | z 

There are two generations a year. Larve may be collected in early July and 
at the beginning of September. 

This species is distinguished from all others with yellowish ground color by 
its entire absence of dusting. The much broader mine and bright green larva 
distinguish it, in its early stages, from JN. scintillans. 

42. Nepticula nigriverticella Chambers. Face ochraceous, tuft above dark brown; 
collar and eye-caps pale ocherous, antennal stalk fuscous. Thorax and fore 
wings pale ocherous, dusted with purplish black scales. At the base of the 
dorsal margin a purplish black spot extending halfway across the wing, and 
occasionally, as a narrow line, reaching the costa, which is often dark brown 
near the base. At the beginning of the cilia a broad, purplish-black fascia; 
beyond it cilia pale ocherous. 5 mm. 
Kentucky; Ohio; Texas. 
43. Nepticula populetorum Frey and Boll. Tuft ocherous, becoming dark brown 

behind. Collar and eye-caps pale creamy. Thorax and fore wings buff or 
pale ocherous, more or less densely dusted with purplish fuscous scales. These 
scales form a purplish fuscous fascia at the beginning of the cilia. Cilia pale 
eray, whitish around apex. 5 mm. 

Texas; Ohio; Kentucky; California. , 
The larve mine the leaves of several species of poplar, commonly the leaves 

of cottonwood (Populus deltoides). The mine is indiscriminately placed on the 
upper or the lower side of the leaf. It is whitish, gradually broadening, linear 
track, 2 to 2.5 mm. in width at its extremity. 

This species differs from the preceding in the absence of the dark spot at. the 
base of the dorsum. 

44, Nepticula saginella Clemens. Face ocherous or pale buff, head, above, dark 
brown; collar and eye-caps pale ocherous. Thorax and fore wings pale ocherous, 
buffish, or even whitish, and dusted with fuscous scales, often more densely 
dusted toward the outer half of the wing, where the dark scales are either evenly 
distributed or collected into spots, but never form a band. Cilia pale ocherous. 
4 to 5.5 mm. 

The mine (fig. 60) is a whitish, linear tract on various species of oaks and on 
chestnut; it varies in length and width, but is usually about 1.5 to 2 mm. wide 
at its extremity. The larve are found from June to October. 

45. Nepticula pallida Braun. Tuft ocherous; the scales on the vertex tipped 
with orange; antennx pale ocherous, eye-caps whitish. Fore wings very pale buff, 
evenly dusted with purplish gray, a little more densely toward the apex of the 
wing. Cilia very pale buff. 4 mm. 

Cedar Point, Ohio. 
The food plant of WN. pallida is willow, Salix sp. The mine (fig. 58) is made 

on the lower side of the leaf and is extremely narrow at first, extending along 
the midrib, later doubling on itself once or twice, and gradually and evenly 
increasing in breadth to its end, where it measures a scant 1.5 mm. across. The 
entire length of the mine is approximately 4.5 cm. _ 

The pale head distinguishes this species from NV. saginella. 

In addition to the above species, there are several species, namely N. amelanchi- 

erella, N. anguinella and N. platea, which are still known only in the larval 

state. Their mines are described in the Synopsis of species by food plants. 
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Synopsis of species by food plants 
Salix spp., willow: 

(1) N. pallida; mine linear, narrow at the end. 
(2) WN. fuscotibiella; mine linear, gradually broadening, club shaped at the 

end, sometimes blotch-like toward the end. 
Populus grandidentata, poplar: 

(1) EH. populella; globular swelling of petiole close to leaf. 
Populus deltoides, cottonwood : 

-(1) N. populetorum; whitish mine, gradually increasing to a breadth of 2 to 
2.5 mm. at end. 

Myrica carolinensis, bayberry : 
(1) N. obscurella; mine serpentine, very narrow. 

Juglans cinerea, butternut: 
(1) N. juglandifoliella. 

Juglans nigra, walnut: 
(1) WN. juglandifoliella ; serpentine mine, very gradually increasing in breadth. 

Carya spp., hickory: 
(1) N. juglandifoliella; serpentine mine, very gradually increasing in breadth. 
(2) N. trinotata; linear track, expanding into a blotch. 

Corylus americana, hazel: 
(1) N. corylifoliella; very narrow, serpentine mine, ceanesliy broader than the 

larva. 
(2)ineNe quadr inotata; narrow linear mine, expanding into an irregular blotch. 

Ostrya virginiana, hop hornbeam : 
(1) WN. corylifoliella; very narrow, serpentine mine, scarcely broader than the 

larva. 
(2) N. ostryefoliella; linear track, gradually reaching a breadth of 2 mm., 

at the end. 
Carpinus caroliniana, hornbeam: 

(1) WN. corylifoliella; very narrow, serpentine mine, scarcely broader than the 
larva. 

(2) N. quadrinotata; narrow linear mine, expanding into an irregular blotch. 
Betula spp., birch: 

(1) N. corylifoliella; very narrow, serpentine mine, scarcely broader than the 
larva. 

(2) WN. ostryefoliella; linear track, gradually reaching a breadth of 2 mm. 
at the end. 

Castanea dentata, chestnut: 
(1) WN. castaneefoliella; long, contorted mine, with central line of frass; larva 

green. 
(2) N. saginella; shorter, whitish mine, with frass in a central line or dis- 

persed; larva green. 
(3) N. latifasciella; serpentine mine; frass at first in a broad line, later, 

dispersed, and toward end gathered into a band; larva green. 
) N. similella; see under Quercus (8). 
) H. castanee; larva makes a gall encircling twig. 
) EH. phleophaga; larva makes a serpentine track in the bark. 

1) N. terminella; mine a broadening, linear tract, 3.6 mm. wide at the end; 
larva yellow. 

(2) N. saginella; whitish, linear mine with frass in a central line or dis- 
persed; larva green. 

(3) WN. latifasciella; serpentine mine; frass at first in a broad line, later, dis- 
persed, and toward the end gathered into a band; larva green. 

(4) WN. flavipedella; linear mine; a short, indistinct part followed by a trans- 
parent area, and then a gradually broadening, serpentine track, not 
transparent, but easily visible above; larva green. 
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(5) N. anguinella Clemens, Proc. Ent. Soe: Phila., vol. 1, p. 85, 1861; Tin. 
No. Am., 175, 1872. ‘May be found in the leaves of oaks early in 
October and in the latter part of June. The mine is a very narrow 
serpentine tract, which is filled or discolored throughout its length 
by blackish excrement. The larva fits the mine closely, in color lemon- 
yellow, with ten square dark brown or blackish spots on the ventral 
surface.” 

Tt should be possible to recognize, this species, when found, from Clemens’ 
description of the larva. 

(6) N. platea Clemens, Proc. Ent. Soe. Phisa., vol. 1, p. 85, 1861; Tin. No. Am., 
175, 1872. ‘‘ Mines oaks early in October. The mine is a moderately 
broad, winding tract, with a broad line of dispersed grains of excre- 
ment. The larva is purplish, with a pale green vascular line and a 
row of reddish-brown dorsal dashes. ‘the mine is much broader than 
that of the preceding miner.” 

The statement that the larva is purple cannot be regarded as conclusive, 
since such color is often produced in larve feeding on leaves with 

j auvumnal coloration. 
Quercus alba, white oak: 

(7) N. quercipulchella; long, narrow, Winding and gradually widening track; 
larva bright green. ; 

Quercus palustris, pin oak: 
(8) N. similella; linear mine, expanding into an underside blotch, followea 

by a large, conspicuous, nearly transparent blotch; larva pale green. 
(9) N. altella; lower-side, very long, serpentine mine, not distinctly visible; 

larva yellow with row of dark brown dashes. 
(10) #. heinrich; flattened-oval, spiral mine in bark of young branches. 

Ulmus spp., elms: 
(1) WN. apicialbella; narrow, serpentine mine. 
(2) N. ulmella; narrow, linear Ves enlarging into an irregular blotch. 

Platanus occidentalis, sycamore: 
(il) Ave platanella; narrow, linear mine, abruptly anlorctiow into a lar ge blotch. 
(2) N. clemensella; linear mine, gradually broadening with terminal portion 

expanded into a small blotch. 
Physocarpus opulifolius, Opulaster : 

(1) N. opulifoliella; brownish, contorted, serpentine mine. 
Pyrus communis, pear: 

(1) WN. chalybeia; serpentine mine. 
Pyrus malus, apple: 

(1) N. pomivorella; serpentine mine, usually broadening to 2 or 2.5 mm. 
Amelanchier canadensis, service berry: 

(1) N. amelanchieretla Clemens, Proc. Ent. Soe. Phila., vol. 1, p. 84, 1861; 
Tin. No. Am., 174, 1872. “In the leaves of service-berry or June- 
berry, Amelanchier canadensis, in June and July. The mine rather a 
broad tract, sometimes much contorted, with rather irregular edges, 
placed most often towards the base of the leaf and having a rather 
broad “frass” line of a dark brown color.’ 

This species seems to be distributed wherever its food plant occurs; 
mines observed in Ohio, Kentucky, North Carolina. 

Crataegus spp., hawapple: 
(1) N. crategifoliella; serpentine mine, with a breadth of about 2 mm. at 

the end. 
(2) WN. semtillans: contorted, serpentine mine, scarcely exceeding 1 mm. in 

breadth. 

a 
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Rubus spp., blackberry, raspberry: 
(1) N. villosella; narrow, serpentine mine. 

(2) WN. rubifoliella; short, narrow, linear mine, expanding into a blotch. 
Rosa spp., rose: 

(1) N. rosefoliella; serpentine mine. 
Prunus serotina, wild black cherry: - 

(1) WN. bifasciella; narrow, serpentine mine. 
Prunus americana, wild plum: 

(1) WN. bifasciella; narrow, serpentine mine. 
(2) WN. slingerlandella; narrow, linear mine, abruptly enlarging into an irreg- 

ular blotch (also on cultivated plums and prunes, and sweet cherry). 
Ptelea trifoliata, hop tree: 

(1) N. pteliwella; very long, much contorted, narrow, serpentine mine. 
Rhus toxicodendron, poison ivy: 

(1) N. rhoifoliella; narrow, contorted, serpentine mine. 
Rhus spp., sumac: 

(1) WN. intermedia; narrow, contorted, serpentine mine. 
Acer saccharum, sugar maple: 

(1) Glaucolepis saccharella; very long, linear mine. 
Acer rabrum, red maple: 

(1) Glaucolepis saccharella; very long, linear mine. 
Rhamnus. lanceolata, buckthorn: 

(1) N. rhamnicola; linear mine, expanding into an irregular blotch. 
Tilia americana, basswood: 

(1) WN. tilliella; serpentine mine. 
(2) N. argentifasciella; indistinct, linear mine, expanding into a blotch. 

Nyssa sylvatica, sour gum or pepperidge: 
(1) WN. nysseefoliella; linear mine, abruptly expanding into a blotch. 

Oxycoccus macrocarpus, cranberry : 
(1) WN. paludicola; serpentine track, in part following the margin of the leaf. 
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SUPERFAMILY ZYGAANOIDEA 

(Slug caterpillars) 

This series, which seems to be derived from a stock intermediate 
between the Hepialide and the lowest known Tineidw, apparently 
became adapted very early, in the larva, to external feeding. The 

yy 
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Fics. 62-66. ZYGANOIDEA: PYROMORPHIDZ 

62, Pyromorpha dimidiata, 2, venation. (The asterisks indicate accessory 
veins, the other abbreviations as in figure 19.); 68, Acoloithus falsarius, 
venation; 64, Harrisina texana, venation; 65, Harrisina americana, venation 
of fore wing; 66, Zygena trifolui (Zygenide, Europe), seta map 

families Eucleide and Megalopygide, with their extralimital relatives, 
the Dalceride and Aidide, are closely related’; the Zygenide and Pyro- 

: R: 

Fiegs. 67-71. ZYG4NOIDEA: EUCLEID® 

67, Phobetron pithecium, 9, venation; 68, Adoneta spinuloides, venation; 69, 
Euclea delphinii, venation; 70, Prolimacodes scapha, venation; 71, Packardia 
geminata, venation 
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morpide form a second group, but the western and exotie family 

Epipyropide is not closely related to either, and in fact seems more 

closely connected with the Tineoidea. 

The group is distinguished primarily by the larva (fig. 66) which 

has tubercles i and ii united into a single wart and likewise iv and v; 
but in most Eucleide these warts have been lost, and the body may 

be smooth. In the adult the venation is quite complete, including the 

base of media (not always forked) and the entire 

length of 1st A in both wings. The maxillary 

palpi are rudimentary, and usually the tongue 
72 as well. In the Zygenide and Pyromorphide 

the tongue is strong. The wings are ample, of 
the macro type, with short fringes; the scaling 
sometimes ‘soft, but fairly firm in the otherwise 
rather Yponomeutid-like Zygenide. The frenu- 

Fie. 72. zycmNnowra: lum of the female is a tuft of many bristles. 
Ricoh cette amet The egg 1S always of the flat type, and is very 

ee thin and wafer-hke in the Eucleide (except 
the primitive genus Monoleuca). The larva 

is always more or less shortened and slug-like, with a retractile but 

large head. The hooks of the prolegs, when present, are in a single, 

uniordinal band. The two epicrania only unite for a very short dis- 

tance above the front, leaving a large, triangular, or more narrow, 

slit-like space, filled with cervical membrane. Typically, the epicrania 

extend internally into the neck, as in leaf-miners. The pupa is of a 

low incomplete type, with thin skin and more or less movable 

appendages. Abdominal segments 3 to 6 are free, and 7 also in the 

male. The first abdominal spiracle is uncovered (as also in the Nepti- 

culide). The maxille have a strong, lateral extension at the base, 

sometimes reaching the antenne, but lack a separate maxillary palpus. 

In Lagoa the maxille are reduced and divergent, much like those of 

the Hepialide. The abdominal segments are armed with scattered 

spines. The cocoon is of silk, usually rather parchment-like, with a 

more or less specialized trap-door at the anterior end for the emerg- 

ence of fhe pupa. The larva hibernates in the cocoon, pupating in 

the spring. 
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Family 6. MEGALOPYGIDA 

(Lagoide ; Liparide, in part) 

(The flannel moths) 

Closely similar to the Eucleide. Male, and sometimes female, 
antenne pectinate to the tip; fore wing (fig. 72) with vestiture often 
erinkly, of more or less hairlike scales. Hind wing in our species with 
Sc and R fused most of the length of the cell, but free at base, unlike 
the North American Pyromorphide, in which also R, and R, of the 
fore wing are stalked. Mouth parts much reduced, and buried in 
dense hair. 

Egg ellipsoidal. Larva with stinging hair mixed with dense, soft 
hair, arranged in diffuse tufts, ventrally with a few subprimaries only. 
Prolegs, without hooks present on abdominal segments 2 and 7, beside 
the normal ones on segments 3 and.6 and the last segment, which 
each have a uniordinal row of hooks, sharply angulated in the middle, 
or interrupted by a more or less distinct sucker. Pupa with all abdomi- 
nal segments free (except the usual terminal ones). Appendages free. 
Maxille rudimentary, divergent, quadrangular as in the Hepialide, 
leaving the labial palpi wholly uncovered. Abdominal segments 2 to 6, 
inclusive, with conical tubercles behind the spiracles. Abdomen with 
fine, spinulated bands on anterior part of segments and a.tuft of 
bristles on each side of dorsum behind them. Eyes and first spiracles 
as in the Eucleide. 

This small family is almost wholly American. 

Key to the genera 

EnndawimnoswitheM. and Cu, stalked; white: 2.20... ....2.-22-2+-0e+-e eee Norape. 
Mind wing with M, and Cu, separate; cream or yellow.............. Megalopyge. 

1. MEGALOPYGE. Hubner 

(Lagoa Harris) 

Fore wings with discolored, crinkly hair toward costa. Frenulum rudimentary. 
Caterpillar with hair from tufts rather long and spreading so as nearly to con- 
ceal the body. 

Key to the species 

MERA WALT O UL VaROT ATO CHOCIIT C's. /3.cH.ih< oaaioe- inc hetatn op areden a ay sper ncceuenante ae ont thers, Atel ete pyxidifera. 
1. Crinkly hair in part contrasting, brown and black. 

Pamlnonasamocure, yellow: tov brOwmMlr oe wesc: corsa ieucy tee ss evel opercularis. 
2, WMOORES -CRERATAKYO) iene Bers Cloaleto cs cioMets SIM Gt AO cio ePeinIn em Orewa crispata. 

I. Male antennae half as long as fore wing, of female about a third as long 
as fore wing; cocoon with two transverse flanges on upper side. 
(Megalopyge). 

1. M. opercularis Smith and Abbot. Thorax and basal tuft of abdomen ochre; 
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erinkly hair, a mixture of light, chocolate brown and white, blackish on costa; 
outer margin yellow; fore legs blackish with white at apex of tibia. 25-35 mm. 
(H 38:25.) 

Caterpillar with little, curled tufts on each side of tail. 
The moth occurs normally from Maryland south. A stray has been found at. 

Ithaca, New York. 

Il. Male antenne two-thirds as long as fore wing, female over one-third; 
cocoon oval; larva without curled tufts of hair at tail. (Lagoa). 

2. M. pyxidifera Smith and Abbot. Wholly ochre yellow. 25-35 mm. H 38:41. 
Caterpillar grayish white when young, gray in last stage; on oak. 
Southern States. 
3. M. crispata Packard. Cream color; crinkly hair black and brown, most of it 

along the costa. Fore legs pale with black tips. 25-35 mm. (H 88: 28). 
Caterpillar cream white when young, dull red shading into smoky gray in 

front in the last stage; on various shrubs and trees. 
In aberration grisea Barnes and McDunnough, the ground color is mouse gray 

with a contrasting pale fringe. 
Massachusetts and southward. New York: Onteora Mountain, New Baltimore, 

Bethlehem, Karner, Albany, Rhinebeck, Poughkeepsie, New Windsor, Katonah, 
Staten Island; Brooklyn, Woodhaven, and elsewhere, Long Island. 

2. NORAPE Walker 

(Carama Walker; Lagoa, subgenus Ulosota Grote) 

Frenulum well developed. 
1. N. ovina Sepp. Pure white, with a little crinkly hair. 30 mm. (cretata 

Grote, pura Butler). (H88:22.) 
Larva with sparse tufts of hair and contrastingly spotted body, on Celtis. 
District of Columbia and southward. 

Family 7. EUCLEIDA 

(Cochlidiide, Limacodide ) 

(The slug caterpillars) 

Normally small, stumpy-winged moths with deep, often woolly vesti- 
ture. Head small and retracted, palpi fairly well developed, tongue 
and maxillary palpi much reduced. Thorax of low type, with meta- 
scutum narrowly continuous. Fore wing with two, and hind wing with 
three, completely preserved anals, base of media preserved, sometimes 
forked. Venation complete or nearly so; Cu 4-branched, R,, R,, and R, 
stalked or united in fore wings; Sc and R in contact or fused for a 
short distanee at or before middle of cell in hind wing, rarely merely 
connected by the apparent crossvein R,. 

Ege of the flat type, very thin and waferlike except in Monoleuea. 
Larva slug-like, with the prolegs replaced by suckers. Head large but 
permanently concealed in the thorax, save for a slit in the under side of 
the prothorax to allow feeding; head lightly chitinized, the vertex cleft 
almost to the front. Labrum with ii much higher and smaller than i. 
Larve in primitive forms with long, hairy, more or less stiff lappets, 
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or with strong spines provided with stinging hair, in the specialized 
forms with smooth bodies and practically all the hair lost. Thoracic 
legs present but small. Pupa of a low incomplete type, apparently 
with first abdominal segment free, as well as all appendages; diffuse 
spinulation all over dorsum of abdomen; collar projecting over head 
in a pair of subdorsal lobes, and mesoscutum extending back across 
metathorax to abdomen. Maxille with tongue-case extending along 
labial palpi, but not to their end, with a lateral projection at base, 
reaching in Prolimacodes under the eye to the antenna. Eye strongly 
sculptured, and forming a movable cap, covering end protecting the 
first spiracle, which is ventral, not dorsal as in most families. 

The larva hibernates in the cocoon. The cocoon is oval, simple, 
and has a hinged lid for emergence. 

There are about 400 species, the Phobetron group being American, 
the spined group, largely tropical in both hemispheres, and the group 
with smooth larve, north temperate. 

Key to the genera (mates) 

1. Antenne pectinate at base, with serrate or simple outer half. 
2. Fore wings lacking one vein (fig. 68). 

3. Other minimin ieulkyelyy CounG><65 dop0edoucueocednocrduGGoGDdoC 7. Monoleuca 
SROULCTEIN ATOM COncAVe, belOwmapOXn 51.2. 4 = -lacj dom joe slashes = 8. Adoneta 

2. Venation complete, with 10 veins arising from cell. 
3. Inner margin of fore wings somewhat sinuate................ 4. Sibine 
3. Inner margin of fore wings evenly convex. 

4, NNGWESK GIRSOIh ones aia oipeGh pGneo ub Godte donc oe DoS oo uE ecmmon 6. Parasa 
Aeehoraxaein Our Species, IODLOWMe rece os esse ser) oa Oo buclea 

1. Antenne pectinate nearly or quite to apex. 
Zmealpieneachine, Or exceeding: Vertex... s0 cede eee 2. Isochetes 
2. Palpi not reaching vertex. 

3. Head strongly retracted, male smoky with translucent wings, wholly 
umiikemfemale...2...... JL Phiten bee been et A re opines aiate bg 1. Phobetron 

3. Head fairly prominent, sexes similar. 
Ae Eindstibiee with terminalispurs: onlliyje.. 252 ae. ie sence eee 9. Sisyrosea 
4; lating! Unley Wahl tolibe AUDI Saigon seo ubo bo eae po GoUD OdodUsOce 10. Natada 

1. Antenne serrate or simple. 
Zein miles wath terminal spurs) onliyjs. 2. 2...) sess 14. Heterogenea 
2. Hind tibize with four spurs. 

3. Palpi reaching beyond vertex. 
4. Palpi extremely long, with third joint more than half as iong as second. 

3. Cnidocampa 
4. Palpi reaching barely above vertex, third joint shorter..15. Lithacodes 

3. Palpi reaching barely to vertex, or shorter. 
ARO DUSt with serra temancennce rere veies crelelorecieieine clot e 11. Prolimacodes 
4. More slender, with simple or laminate antenne. 

5. Fore wing. with rounded apex, but oblique outer margin. . 
13. Tortricidia 

5. Fore wing with square apex and nearly straight costa. 
12. Cochlidion 

5. Fore wing broad and bluntly rounded................ 16. Packardia 
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Artificial key to species 
Ves SP ROLPAX: |STCOM, sya ro lec aeers Sot snere Lab uavedel Suotvye So. Dusen) 6 ce Sree eee 2 
I. horax brown (or yell Owis. . 0c sevseseicia Soe oi« cura <)> 15s hee eee 3 
2. Hind wing half yellow and half brown.................... P. chloris (p. 108) 
2. Hind: wing nearly evenly colored, or with narrow brown border. 

P. indetermina (p. 107) 
3. Fore wing marked with: green...) 6s .iic. ou es. an oo eee 3% 

3. Fore Wings without green... 02. ).5 005 veh s shi eee 4 
3%. Fore wings with all veins preserved, apex bluntly rounded 

EB. delphinw (p. 107) 
344. Fore wings with 11 veins, apex subfalcate..A. spinuloides (rarely) (p. 108) 
4. Small; hind wings triangular, transparent except on inner margin. 

P. pithecium (p. 105) 
4. Hind wings more rounded, heavily scaled... .. 5.2)... 2) eee 5 
5. A large, subtriangular, dark brown area, resting on costa....P. scapha (p. 110} 
5.2No..such, costal. patch... 15. .ce oetheee etic, wei dle ealdiett ke = los Oe eee ee eee 6 
Gs Wath ocellate! ispotsati anal langle «jer cs- src 2 clee oie ia p Sue Siena eee 7 
GINO SUCH, SPOTS 5554 oss) edercs chop oh alate sece ees shay Gy she leitar's: Gira e482 Oke nk ee RE 9 
(Spots at anal) anole black, pale ringed). 3.2... c4a eee P. elegans (p. 112} 
7. Spots pale, dark ringed.............5.. esse eee eee ne eee 8 
8. Hind wings paler than fore w INOS sence eld) st aes eee ie een P. geminata (p. 112) 
ich dabanGl Ayaurers levOlataln aoig Sard on bo onlgccol bao be nolae sc. P. albipunctata (p. 113) 
9. Marked with PULTE: Whites oes a 2.0 ac cat as te Dea ee Oe eee Ree 1C: 
9. No pure white, rarely a straight, diffuse, whitish, median band............ 13 

10. An irregular, transverse, median band..................-. L. fasciola (p. 112) 
10. ‘Sueh'a ‘band on inner half of wing only. 232... - 22 ae eee 11 
10. A minute streak on middle of inner margin and on costa before apex........ 12 
10. Two subapical dots and a dot below cell only...........-. S. stimulea (p. 106) 
Ie Band rextben din sernito; Colleysien. -aeuey. Wawona ener: M. semifascia (p. 108) 
He eBand asap pines tabrup blivgraiteCllaee eimai eee M. subdentosa (p. 108) 
12s Ground Hoh t yochreoussn ase > ene euae enters eee ee A. bicaudata (p. 108) 
P2stG rounds red=bro wail. se. eve sicaucinn 2s eaten see eee A. spinuloides (p. 108) 
13. Base of fore wing lemon yellow, contrasting with the buff ground 

C. flavescens (p. 106) 

13. Base of fore wing not contrastingly yellow......0. 5. 220) es eee 14 
14. Fore wing straw yellow, contrasting with the dark brown hind wing; immacu- 

Tate Mate Se sxe ens sehace pt ice eat ah Saag st Meant nee oc ce T. minuta (p. 111) 
14. Fore wing not contrastingly pale, or with complex markings................ 15 
15; ind tibie, with-end-spurs only +24 7) 52.2.2.) soa oe eee 16 
libs: Ehin‘d stibiss: with Aspursio2.c.c acdc. cece e ORE ee BENS Cee 17 
16. Expanse under 15 mm.; hind wing blackish........... H. shurtleffi (p. 112) 
16. Expanse over 15 mm.; hind wing chocolate brown.......... S. textula (p. 109) 
17.-Postmedial’ line distinct, wavy.......:..2..0...) ++. ss 18 
17. Postmedial line even, or marks obsolescent.......... Famer TO) 

13.) Palpmhandilysexceedinoytront.-.4- 9 sane an ee ee Lig. pithecium (p. 105) 
Ls Pelpigexten dino abovey Veruex a: ie ee eee eis I. béutenmullert (p. 106) 
19. A transverse band formed of brown. longitudinal striations on the veins. 

T. testacea e Ge 
19. No longitudinal striations on veins...... : . 20 
20. Subterminal line straight across apex ; sneotting ‘outer margin | above Ci. iensieics 21 
20. Subterminal line nearly straight, ending on inner margin; antemedial line 

similar, more Golique cca ee nasoni te 109) 
20. Subterminal line arcuate, running across apex, or markings obsolete. . .24 
21. Subterminal line whitish, and cutting off a dark brown apical patch. 

C. biguttata (p. 110) 
21. Subterminal line’dark, the wing not dark beyond it..........0: 5.0000 oF 22 
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22. Antemedial line pale-shaded beyond; no median Jine parallel to it.......... 23 
22. Ground color even, ochre, a median line from M, to inner margin, parallel to 

HA® GiMRaTaTnChiAt MNS Goce siciernle.6 oon Gono Ge ob coloce closeod C. y-inversa (p. 110) 
Pave ELnramusIM OO ACK ISH 2/5, ./.0 fers tarers » cusiehels 2% © sletoueensiels) 6 ste) 3ho ms C. rectilinea (p. 110) 
22, Jalinagl Watney Sieh OM wea emo od oe bb eoseea coos ee boooGe '0. latomia (p. 110) 
Zan Clayacolor,.markinos obsolescent:...:--..-..-ssss6-s052<+- T. pallida (p. 111) 
24. Fore wing orange, hind wing pale yeilow, markings obsolescent. 

T. flavula (p. 111) 
24. Yellow with well-marked, curved subterminal line......:.........:...1.... 25 
25. Hind wing nearly black, contrasting with the fore wing....T. fiskeana (p. 111) 
25. Hind wing concoiorous with fore Wins worsliohthya paler regis. serie 26 
26. Subterminal line filled below with brown, ‘and. whole median area brown in 

TUVEDTNV AMS OCCMEN EMS Es sent i.e) Shanes, eueve tele ae eu ciay olay aietel ensrel easily ears Chale T. cesoma (p. 111) 
ZGmVWvatheche slichtly diffuse lines only...........-.s0:ac0-- T. flecwosa (p. 111) 

Tribe Phobetrini 

(Tropic hairy type) 

Larve hairy; subventral space somewhat reduced; with more or less 
deciduous, setose horns, the subdorsal one strong and laterals reduced ; 
spiracle of first abdominal segment higher than the others, the tubercle 
above it absent; three tubercles on mesothorax. First stage single- 
haired, with tubercles i and ii united. Pupa not seen. Moth with 
antenne pectinate to tip; R, stalked beyond the origin of R.. 

1. PHOBETRON Hiibner 

(Economidea Westwood; Thyridopteryx, in part, Packard; Limacodes, 
in part) 

Body very stout, especially in male, and woolly; male antenne with about 
8 simple joints at apex. Fore wing of male triangular, the outer edge nearly 
straight, and fully as long as inner; hind wing with apex acute, outer margin 
strongly concave at middle, and anal angle lobed; wings translucent. Female 
(fig. 67) wings normal, hind wing proportionately small. Hind tibiz short, 
stout, and tufted like the Euclea group, with the upper spurs weak. 

The larva has an irregular and variable set of curved, detachable lateral 
processes, which are covered with fine stinging hair. These processes are 
detached before pupation and are woven into the cocoon. A few additional 
species occur in South America. 

1. P. pithecium Smith and Abbot. Male translucent, smoky; veins and borders, 
especially inner margin of hind wing, smoky gray;.with vague, darker, trans- 
verse bands. Female with wings opaque, the fore wing mixed light wood-brown, 
fuscous, and dull straw yellow, with a few blue scales, the border dark; post- 
medial tine sinuous and scalloped; markings quite clean-cut. Hind wing dark. 
bo 20 mm. 2 25 mm. (abbotana Hiibner, T. nigricans Packard, hyalinus and 
tetradactylus Walsh). (H 47:6 3, 7 9.) 

The larva is a general feeder on shrubs. (H. 1:4). 

Montreal, Quebec, and south. New York: Bolton (larve), Niagara Falls, 
Oswego, Lancaster, Bath, Hudson Valley, from Port Ewen south; Long Island. 
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2. ISOCHATES Dyar 

(Semyra, in part) 

Body relatively smaller; palpi much longer and smooth; hind tibize with end 
spurs only Venation as in female Phobetron. Caterpillar very fiuffy, with all 
the subdorsal spines long. 

1. I. beutenmulleri H. Kdwards. Similar to female pitheciwm; markings less 
clean-cut, postmedial line not distinctly wavy; outer margin pale yellow; blue 
scales more prominent. 20 mm. (H. 47:17.) 

The larva is green. 
Staten Island, New York, to Florida. 

Tribe Kucleini 

(Tropic spined type) 

Larve spiny, with subventral space reduced; tubercles tending to be 
horn-like, not deciduous, poisonous in several species; 2 tubercles on 
thoracic segments; first abdominal segment as before; first stage with 
several hairs to a tubercle. Antenne of male moth normally pectinate 
with simple tip; hind tibiz usually with end spurs only, palpi mod- 
erate, R, stalked, R, usually free. Pupa with lateral processes of 
maxille reaching to base of antenne. 

3. CNIDOCAMPA Dyar 

(Miresa) 

Palpi stout, very long, with second and third joints equal; male antenne 
simple, laminate. Larva similar to Sibine but with rudimentary subdorsal spines 
on the middle segments, besides the long ones, and with a small, blue rectangle 
in place of the saddle-marking; feeding on Japanese Ivy (Ampelopsis). 

1. C. flavescens Walker. Fore wing with outer half light fawn, with two 
oblique, brown lines; base lemon yellow, much more broadly on costa. 30 mm. 

Boston, Massachusetts, introduced from Asia. Seldom injurious. 

4. SIBINE Herrich-Scheffer 

(Empretia Clemens ) 

Similar to Euclea, except for the sinuous inner margin. R,; sometimes free but 
closely connate with R,,, Larva with strong anterior and posterior subdorsal 
spines, but in middle segments rudimentary ones only, or, in our species, none. 

There are several other species in tropical South America. 
1. S. stimulea Clemens (Saddle-back . caterpillar).. Shining, deep seal brown, 

shaded with blackish; with three white points. Hind wing paler. 30 mm. 
H 47:9. 
Larva with characteristic green saddle, and with brown central patch; feeding 

on various trees. (H 1:6.) 
Massachusetts to southern Illinois and southward. New York: Poughkeepsie, 

Staten Island; Brooklyn, and Woodhaven, Long Island. 
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\). HUCLEA Hiibner ; 

(Limacodes, in part) 

Antenne of male closely pectinate about two-fifths way out, then strongly 
serrate for a short distance, but with simple «pical half; antenne of female 
nearly simple. Palpi moderate, curved, and a little rough. Wings broad, all veins 
present. Fore wing (fig. 69) with outer and basal part of inner margin strongly 
convex. R, strongly, and R, often shortly, stalked. 

Larva stout and prismatic, not much smaller in front, subdorsal and lateral 
spines irregularly but about equally developed; small pointed clusters of detach- 
able spines between the terminal horns, the so-called caltrop spines. 

The genus is not really distinct from Parasa, and P. indetermina is intermediate. 
1. E. delphinii Boisduval. Brown, tending to shade into purplish brown and 

tawny, more or less marked with green, the boundary’ often edged with white. 
25-30 mm. (cippus, quercicola, tardigrada, etc.) 

The larva feeds on various trees and shrubs. The moth flies in June. 
Montreal, Quebee to Illinois and southward. New York: Plattsburg, Peru. 

The typical form, with varieties interjecta Dyar and viridiclava Walker, is rather 
common southward. Variety elliotii Pearson is recorded from Big Indian Valley, 
Coney Island, and Glendale, Long Island, and variety penulata Clemens is reported 
from New York State by Packard. 

The following varieties are recognized, one or two of which may prove, on 
breeding, to be distinct species. 

Key to the varieties 

1. Dominantly brown, the cell brown. 
2. One large irregular green patch............... viridiclava Walker (H 47:23). 
2. Two green spots connected by a row of dots. Spouscsoonsnomoucmconn IDhyeie- 
2. Two green spots only. 

3. Lower spot, below base of cell, small and triangular; upper spot some- 
times broken into separate dots..................... delphini (H 47:24). 

3. Lower spot large and forked, or running out below cell. 
quercett Herrich-Scheffer. 

1. Dominantly green, cell green. c 
BD, AX ewe, loony CHINN ewe a poco ocaninaios db boo Noam eos eae elliotti Pearsall. 
PRMINOMOISCAIM SD OGeu «nits se leted acciele wile wile sybueyer ssa isje eile a) penulata Clemens (H 47:5). 

6. PARASA Moore 

(Huclea, in part; Callochlora Packard) 

Similar to Euclea, R, less frequently stalked; thorax green in our species. 
Larva without caltrop spines. 

1. P. indetermina Boisduval. Male antenne merely serrate at middle. Vertex 
and thorax green, underside brown; fore wing green, with a brown patch at base, 
and a brown, slightly irregular border, about one-fifth as broad as length. of wing, 
normai:y with a darker shade at middle of outer margin. 25 mm. (viridis Reakirt, 
vernata Packara) (H 47:10 3g, 15 2 as chloris.) 

This species and chloris have been much confused and even interchanged, making 
published records uncertain. The caterpillar is not humped in front, and has 
strong spines on the second, fifth, and last segments of abdomen, The caterpillar 
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is red or yellow, purple, and white. It feeds on apple and many other trees and 
shrubs. | 
New York to Illinois and southward. New York: Staten Island, Woodhaven, 

ete., Long Island. 
2. P. chloris Herrich-Scheffer. Antenne of male broadly pectinate rather beyond 

middle. Similar to P. indetermina, smaller; the outer border generally broader 
and more even in outline, with the veins across it generally darker; no darker 
patch at middle. 20-25 mm. (fraterna Packard, Newra Herrich-Scheffer.) 
(H 47:26 g 29 9.) 
The larva: is strongly humped anteriorly, with much-reduced spines and a 

pointed tail. It is dead-leaf brown with a red, posterior patch. 
Southern New York; and New Jersey to Western Pennsylvania. New York: 

New Windsor, Staten Island, Forest Park, Brooklyn. ; 

7. MONOLEUCA Grote and Robinson 

(Limacodes, in part) 

Antenne of male pectinate beyond middle, palpi like Euclea; fore wings evenly 
rounded, with R, and R, completely fused; R, stalked. Built slighter than Euclea. 
Larva with spines short and subequal, the lateral ones on first segment of abdo- 
men missing; replaced by the spiracle, a pair of spines at each end of body 
somewhat longer than the others. 

1. M. semifascia Walker. Fore wing red-brown with a narrow, somewhat wavy, 
white fascia from about the middle of cell to inner margin. 20 mm. 

The moth flies in July. The larva is vermilion red with two pairs of ver- 
milion stripes edged with yellow, running along the rows of spines. There are 
also dorsal and lateral bands, each composed of three blue lines, and a subventral 
band of two lines. ; 

M. subdentosa is probably found only south of our area. 

8. ADONETA Clemens 
Similar to Euclea. Fore wing (fig. 68) with outer margin slightly con- 

cave below apex, R, and R, united, stalked with R;; R, free. Larva with short 
spines, without detachable caltrop spines between the terminal ones, spines on 
abdominal segments 2, 5, and 8 longer than those between, but all very small. 

1. A. spinuloides Herrich-Scheffer. Fore wing brown, of various shades, tend- 
ing to be darker, and generally also dark-shaded on the veins toward the 
margin. An irregular and broken dark postmedial line edged with white toward 
costa and inner margin, or (in a single specimen seen) with small green patches 
like HE. delphinii. 20 mm. (H. 47:3). 

The larva eats various shrubs. It is green, with a broad, irregular, purple 
dorsal band, and yellow subdorsals, the terminal spines short. The moth flies in 

July and August. 
Montreal to Illinois, south to North Carolina. New York: Albany, New 

Windsor, Staten Island, Pinelawn, Yaphank, Long Island. 
A. leucosigma Packard is probably a variety of this species in which the dark 

marginal shading is absent. It is reported from New York to Texas, I have 
seen no specimens from a definite locality in New York. : 

2. A. bicaudata Dyar. Ground color hght yellow, the border diffusely -and| 
rather narrowly cinnamon brown. Markings as in A. spinuloides, but often with- 
out the dark discal bar. Larva with a pair of long spines at posterior end. 

This form is known from the District of Columbia to North Carolina. 
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9. SISYROSEA Grote 

(Isa Packard) 

Male antenne broadly pectinate to apex; antenne of female simple. Palpi 
in male obliquely truncate, reaching middle of front, in female smaller. . Hind 
tibiz with end spurs only. Moth quite stout. Fore wing with outer margin 
decidedly .oblique, bent at middle, and slightly concave above, R, given off from 
radial stem at a sharp angle, beyond the origin of R;. Surface of wing when per- 
fect, showing wavy scaling in transverse strie, much as in the Megalopygide. 

The larva is strongly flattened. Its subdorsal spines are irregularly reduced, 
and the lateral spines are very long, even, and feathery, and are held appressed 
to the surface on which the larya rests. 

Sisyrosea is a primitive genus, in some ways transitional to the Phobetrini. 
1. S. textula Herrich-Scheffer. Fore wing shaded pale gray, brownish, and 

light flesh color. 20 mm. (Limacodes inornata Grote and Robinson.) (H. 47:14.) 
Larva green; feeding on wild cherry and many other shrubs. 
Massachusetts to Pennsylvania. New York: General from Plattsburg south- 

ward. Larva more often seen than moth. 

10. NATADA Walker 

(Sisyrosea, in part) 

Similar to the last genus; R, free, wings rounded, with marked apex; scaling 
normal; tibie with four spurs. Larva high, prismatic, with short, subequal 
horns, and no caltrop spines. 

1. N. nasoni Grote. Clay color, somewhat dusted with fuscous; with two oblique 
dark lines. 25 mm. 

Larva green with yellow lines, and red tubercles; on oak and other trees. 
The moth, though commoner in the southern States, seems rare. New York: 

Ronkonkoma and Yaphank, Long Island. 

Tribe Cochlidiini 

_(Smooth Eucleids) 

Larva without tubercles or spines after first stage, spiracle of first 
abdominal segment normal, and its lateral tubercle present. Pupa with 
maxilla not extending out to antenne. Moth with R, free, usually 

arising about half way between R,,, and M,; usually with all spurs 

on hind tibia. 

11. PROLIMACODES Schaus 

(Limacodes; Eulimacodes Dyar, not Moschler) 

Stouter than the following genera; male antenne serrate; R and M, of hind 

wing normally stalked (fig. 70). Larva with broad dorsal and subventral areas 

meeting in a sharp ridge, but without lateral area; in first stage with 2-haired 

warts. 
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An aberrant genus representing a typically South American group, the “tropic 
smooth type” of Dyar. 

1. P. scapha Harris. Fore wing with a large triangular, deep brown area extend- 
ing from a quarter way out on costa to apex, and down to A, with a narrow 
extension along costa to base; rest of wing pale brown, becoming silvery toward 
the dark brown patch. 25 mm. (H 47:8.) 

The moth appears in July and August. Florida and Arizona specimens repre- 
sent very distinct races (argentimacula Barnes and McDunnough and trigona 
H. Edwards). The larva is green, brown, and yellow, and lives on various trees 
and shrubs. 
New York to Florida and Arizona. New York: Geneva, Ithaca, Florida, Rhine- 

beck, Staten Island; Brooklyn, East New York, Newtown, ete., Long Island. Judg- 
ing from the larve seen, the species will prove much wider-spread. 

12. COCHLIDION Hibner 

(Limacodes Uatreille) 

In this and the following genera, the male antenne are simple and laminate. 
R and M, of the hind wing are normally free. In the larva, the dorsal and lateral 
areas are equally broad, and the subventral area reduced. The first stage has 
simple sete. They are the “palearctic smooth type” of Dyar. 

Moth of Cochlidion with palpi upturned to about the middle of the front, 
longest in C. biguttata. Vestiture composed of hair and narrow spatulate hair. 
Hind tibie with all spurs, less heavily fringed than in Prolimacodes, but more 
than in some of the later genera. Fore wing with apex rectangular; outer part 
of costa and upper part of outer margin straight; all veins present; R, and R; 
both free, but approximate. Larva with small, but sharp, depressed spaces; with 
posterior end not extended. Skin spinulated. In the first stage sete i and ii are 
very unequal, on the same wart. 

1. C. biguttata Packard. Very pale gray, base and anal and apical spots wood 
brown, pale-edged, postmedial line nearly straight. 25-30 mm. (LZimacodes 
Packard. ) 

June and July. 
The larva has been found on oak only. It is pale whitish green, with a white 

sub-dorsal line, edged with dark, and no transverse yellow line on anterior margin 
of thorax. - 

Montreal, Quebec to New York and Illinois. New York: Plattsburg, Ithaca, 
Ronkonkoma and Yaphank, Long Island. 

2. C. rectilinea Grote and Robinson. Yellowish or reddish brown, the median 
area rather grayer, with base darker; antemedial line white, preceded by a dark 
line; lines across apex and at anal angle straighter, and not cutting off well- 
marked dark patches. Hind wing rather darker gray-brown. Over 20 mm. 

The moth occurs in the South, perhaps not ranging as far north as Virginia, 
northern records being based on C. latomia. 
New York: reported in the vicinity of New York (Beutenmuller, Grote, and 

Robinson). 
3. C. latomia Harvey. Similar to C. rectilinea, but with paler fore wing and 

pale, straw-yellow hind wing, no distinct spot at anal angle, and only a slight 
dark shade before the antemedial line. (H 47:27.) 
New York to Texas; commoner southward. 
4. C. y-inversa Packard. Dull light ocherous, with pale or dark shades; lines 

dark, even, sharply defined; antemedial from middle of costa to inner margin 
at a third way out; a second line, parallel to it, below middle of wing; a line 
across apex, and dark fringe; hind wing yellow. 25 mm. 
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Larva on hickory and blue beech; similar to C. biguttata, but with a yellow 
line across mesothorax. 

Florida specimens belong to the variety parallela. Moth in July. 
Gaspé, Quebec, to Illinois and Florida. New York: Batavia, Lewiston, Buffalo, 

Ithaca, Big Indian Valley, Poughkeepsie, New Windsor, New York City, Staten 
Island, Long Island. 

13. TORTRICIDIA Packard 

(Heterogenea, in part, etc.) 

Palpi obliquely upturned to well beyond middle of front; fore wing with outer 
‘Margin strongly oblique, apex rounded, costa more arched, and inner margin 
less sinuous than in Cochlidion. Larva with depressed spaces large and sharp; 
skin granulated but not spinulated; marked with red dorsally. In first stage, 
with sete i and ii equal. 
Kronea minuta probably belongs to this genus or to Heterogenea. 
1. T. fiskeana Dyar. Fore wing tawny yellow, with a straight, oblique median 

line, sharply defined on its inner side, and a.strongly curved one across the apex, 
the space between them sometimes more or less filled with brown. Hind wing 
nearly black. 14-15 mm. 

This form is perhaps a variety of minuta. The lines are less diffuse than in 
Heterogenea shurtleffi. 

Durham, New Hampshire; Iowa. 
2. T. flexuosa Grote. Similar to 7. fiskeana, both wings pale yellow, the lines 

not suffused. 15-25 mm. 
In variety cesonia Grote (H 47:12) the medial area is suffused with brown. 

Larva green with yellow subdorsal lines; the red dorsal markings, when extended 
laterally in cross form, not reaching more than halfway to the lateral margins; 
sometimes reduced to one or two spots. 

Quebec to New Jersey and western Pennsylvania. New York: Ithaca, De Bruce, 
Big Indian Valley, Onteora Mountain, Ilion, Sharon Springs, Rhinebeck, Pough- 
keepsie, Windsor, Bronx Park, New York City, Long Island. 

The dark form caesonia Grote, is known from Big Indian Valley, Coey mes, and 
Poughkeepsie. 

3. T. pallida Herrich-Scheffer. Fore wing light pinkish brown; hind wing straw 
yellow, typically immaculate, in var. flavula Herrich-Scheffer showing traces of 
lines. 10-18 mm. 

The larva occurs on willow oak, and other shrubs. It is green, with the usual 
two subdorsal yellow lines, with a large, red, cross-shaped mark extending from 
end to end of the body, and from side to side at the middle, the anterior arm 
of the cross narrow, but the posterior widening into a patch. The moth flies 
in July. 

Southern Maine to southern New York; probably more widespread but over- 
looked. New York: Plattsburg, Keene Valley, Ithaca, Staten Island; Brooklyn, 
and Bellport, Long Island. 

4. T. testacea Packard. Dull, light brown with a broad, dark, median shade, 
darkest along the veins. Hind wings paler. 15 mm. (H 47:11.) 

Larva with the dorsal red patch as long and wide as the body, but symmetrical 
from front to back; feeding on oak, birch, wild cherry, and so forth. 
Nova Scotia to northern New Jersey and Illinois. New York: Plattsburg, 

Saranac Lake, Red Lake, Ithaca, McLean, Big Indian Valley, Staten Island; 
Merrick, Long Island. 

5. T? (Kronza) minuta. Fore wings straw yellow, hind wings blackish, immacu- 
late 10 mm. 
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Larva with yellow line across the front of the thorax and a larger red patch 
than in H. shurtleffi. 

Atlantic States. The type is lost, and no other specimens are known to exist. 

14. HETEROGENEA Knoch 

Similar to Tortricidia, but with upper spurs of hind tibia lost, and palpi 
weaker, hardly reaching the middle of the front. 

1. H. shurtleffi Packard. Base of wings rusty, outer part brown, ‘obscuring the 
markings, which are brown, and much as in C. y-inversa. 12 mm. (H 47:20.) 

This species is apparently rare. The larva is similar to the Tortricidias, but 
has a transverse yellow line across the mesothorax, and only a small red dot in 
the middle of the dorsum. 

Massachusetts to New Jersey. New York: Vicinity of New York City (Eliot 
and Angus). 

15. LITHACODES Packard 
Similar to Packardia; palpi upturned beyond vertex, or, when obliquely held, 

projecting strongly, and reaching level of antenne. Larva similar to that of 
Cochlidion, but with a mixture of granules and spinules on the skin. 

1. L. fasciola Herrich-Scheffer. Ochre yellow with a white, irregular, trans- 
verse, median band, usually followed by a deep brown shade; rarely all brown 
except the terminal area, and with the white bands strongly contrasting. 20 mm. 
(H 47:2). 
Larva with a yellow subdorsal line, but no dark one, and no red markings. 

Moth in July. 
Common generally; Quebec to Texas. New York: Buffalo, Geneva, Ithaca, 

Schenectady, and the southern Catskills. 

16. PACKARDIA Grote and Robinson 

(Cyrtosia Packard, not Perris) 

Slender moths with scaly vestiture. Antenne simple; palpi upturned beyond 
middle of front, acute; tibie with all spurs. Fore wing (fig. 71) with arched 
costa, bluntly rounded apex and outer margin, R; arising from end of cell nearly 
midway between R;,, and M,, R, arising from cell. 

Larva with depressed spaces small; end of body produced in a pointed tail; 
skin granular and not spinose nor crested at any stage; no dorsal markings. First 
stage with tubercles i and ii represented by simple, short spines. 

1. P. elegans Packard. Typically dark bronze-gray (in var. fusca Packard 
light buff) with a white band across end of wing to just above anal angle, and 
two lesser pale bands to middle of inner margin; ground more or less dark-shaded. 
(The two black dots at the anal angle replaced by a vague dark shade in var. 
fusca.) 20 mm. (H 47:16.) 

Moth in June and July. Larva translucent yellowish green, with a_ broken, 
yellow subdorsal line and scattered patches of whitish green pigment. It feeds 
on the thin, shaded leaves of trees in dense woods. 

Southern Quebee to northern New York. New York: Goat Island, Ithaca,. 
Newburgh, New Windsor, Katonah, New York City, Long Island. 

2. P. geminata Packard. Light straw or cream color, shaded with brown, except 
at base and beyond the outer line, which runs as in P. elegans. Antemedial line 
oblique and far out. Hind wings nearly concolorous. 25 mm. (H 47:1.) 

The moth occurs in June. The caterpillar is densely pigmented, whitish green 
with a nearly white, subdorsal line. It is found on very small shrubs only a few 
inches high, especially on wild cherry. ‘The female moth, unlike most Eucleids, 
will often wait a few days for fertilization before flying. 
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Southern Quebec to New York and Wisconsin. New York: Forest Park. 
’ Brooklyn. 

3. P. albipunctata Packard. Similar to P. geminata but with blackish hind 
wings. Fore wings typically much shaded with brown and ochre, but in var. 
ocellata Grote as in geminata. 25 mm. 

Larva unknown. 
The moth occurs in New York (Karner, Dutchess County) but its general 

distribution is unknown; it is probably confused with P. geminata, of which it 
may be a Mendelian form. 

Family 8. PYROMORPHIDA® 

(Zygenide, Anthroceride in part; 

Sphingide, in part, of early workers) 

Moderately small moths, with smoky, translucent wings, in a few 
species with metallic coloring. Male antenne generally thickened and 
shortly pectinate; head prominent, with small palpi and small or rudi- 
mentary maxillary palpi, but a strong, naked tongue. Ocelli present, 
well separated from eyes, sometimes very small. Fore wing (figs. 62 
to 65) rounded with two fully developed anals, traces of base of media 
preserved, but not forked; no accessory cell; all veins except R, to R. 
inclusive arising separately from the cell. Hind wings with Se and R 
fused beyond middle of cell, the basal part of R lost, or represented 
by a short spur, so that Se seems to spring from the outer part of 
the cell; Sc much swollen or forked at base. (In the true Zygenide 
or Anthroceride, Sc and R are not fused, but are connected by a 
cross vein.) Hind wing with 1st A preserved, but 3d A lost in a 
couple of genera. 
Egg of flat type. Labrum of larva with seta ii higher than i but 

not reduced; body with somewhat diffuse tufts representing warts 
itii, iii, ivt+v and vi, with two tufts representing vii, but with viii 
simple; hairs serrate, but not feathery as in some Arctiids. Prolegs 
with hooks in a straight, uniordinal band, without any additional 
prolegs or suckers. Pupa incomplete but without motion between 
appendages; third to seventh abdominal segments free, and eighth 
in male also free from seventh. Tongue of macro type, reaching well 
toward tips of wings, and covering labial palpi, tongue laterally 
extended at base, but without a tooth to represent the maxillary palpi. 
Abdomen diffusely spinulated above. 
A small and wholly American family, of about 50 species. 

Key to the genera 

1. Fore wing with nine veins from cell, all separate......... ...1. Acoloithus. 
1. Fore wing with R, and R, stalked together, sometimes with 10 veins arising 

from cell. 
9 2. hind wing with about same area as fore wing, with 3 anals 

2. Pyromorpha. 
Zerindonwine, very, smalliy with 2eanals only. jes. ede sss cess 3. Harrisina. 
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1. ACOLOITHUS Clemens 

(Harrisina, in part) 

Wings bluntly rounded and somewhat translucent, hardly reaching end of abdo- 
men. Fore wing (fig. 63) with 4 radials, all arising separately from cell, hind. 
wing with base of R represented by a spur in cell; M, lost; 3 anals; anal angle 
slightly lobed. Caterpillar with inconspicuous hair, with a broad dark lateral line; 
found on grape and ampelopsis. 

1. A. falsarius Clemens. Black with orange collar. 16-18 mm. (sanborni 
Packard) (H 16:14). ; 

The moth may be found on flowers in May and June. 
New York to Louisiana, Florida, and Texas. New York: Syracuse, Ithaca, 

Rhinebeck, Crugers; Centerport and Lake Ronkonkoma, Long Island. 

2. PYROMORPHA Herrich-Scheffer 

(Malthaca Clemens) 

Wings (fig. 62) bluntly rounded, hind wing larger than in Acoloithus, usually 
extending well beyond end of abdomen; female with wings very slightly reduced. 
Fore wing with all veins preserved, R, and R, stalked; hind wing with all veins; 
base of R lost. Wings very thin, with hair-scales. Larva with inconspicucus hair, 
dark, checkered with pale patches; on dead oak leaves. 

1. P. dimidiata Herrich-Scheffer. Smoky; basal half of fore wings except on 
inner margin, and costal edge of hind wings, pale tawny. the tawny less extensive 
in female. 25 mm. (Malthaca perlucidula Clemens). (H 47:33 ¢.) 

The moth flies from the end of May to July. 
New York to Florida; also reported from the Western States. New York: Coy 

Glen (Ithaca), Staten Island, Brooklyn. 

3. HARRISINA Packard 

(Aglaope; Procris) 

Fore wings four times as long as wide, outer and inner margins equal; R, 
stalked, but R,; arising from cell, and widely separated from R»,;.,. Hind wing of 
less than half the area of the fore wing, with M, and 3d A lost. Wings more 
heavily scaled than in other genera. 

Caterpillar with black tufts contrasting with the pale ground; social on grape. 
1. H. americana Guérin. Black, slightly greenish iridescent, with orange collar. 

Fore wing with vein R, lost (fig. 65). 18-25 mm. (H. p. 372 f. 210.) 
The larva is nearly white, with the black markings confined to the tufts. The 

moth flies from May to August. Perhaps the species has a wider distribution, but 
it has always been confused with H. texana. 
Massachusetts to Virginia. New York: Troy, Poughkeepsie, Staten Island. 
2. H. texana Stretch. Similar to H. americana, but with all veins preserved, 

R,, R, and R, stalked (fig. 64). 20-28 mm. (H. 43:34 as americana.) 
Larva with black transverse bands, sometimes broken, and a reddish lateral 

band. 
New York to Texas. New York: Poughkeepsie; Woodhaven and Yaphank, 

Long Island. 
The southwestern variety australis Stretch, which has been taken in Florida and 

Georgia, has orange on the base of the tegule, as well as on the collar, 
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SUPERFAMILY TINEOIDEA (restricted) 

The Tineoidea, as represented by the typical Tineide, are hardly 
distinguished from the Adeloidea, save by the general loss of aculez on 
the wing surface. In a few genera, as in Solenobia and Opostega, a 
few aculezx are still to be found about the base of the cell and along 
the veins. I think I have also seen a few in Tischeria and Setomorpha, 
but they are not present on the general wing surface. Another rather gen- 
eral character for the genera of this series, which are otherwise closest 
to the Incurvarioidea, is that the antenna is regularly provided with 
two whorls of scales to a segment, one whorl being of sharply outstand- 
ing seales, thus making the antenna rough and annulate (figs. 87 to 89). 
This character holds in Tinea and the genera reduced from it, but fails 
in most of the aberrant forms, in which the scaling is smooth and some- 
times in more than two rows (Acrolophus, Psychide). The more prim- 
itive forms of Tineoidea are often case-bearers, but the lenticular 
ease typical of the Adeloids is rare. 

The moths of the Tineoidea have the vestiture of the vertex vari- 
able, though always rough in the lower forms; and there is no naked 
area above the eye. The eyes are often small. The ocelli are variable, 
and, when present, are as a rule near the edge of the eye. The tongue, 
when present, is scaled at the base. The labial palpi typically are 
long and folded, but often reduced, or lost. In the Gracilariide, which 
may not really belong of this superfamily, they are porrect. The 
primitive forms have a complete primitive venation (fig. 19), the base 
of 1st A fading out; in higher forms, it is much reduced. In the hind 
wing, R, as a rule, is closely parallel to Sc at the base, and they are 
eonnected by a cross vein, (R,) a short distance from the base. The 
eross vein and the base of R often faded out together, but the cross 
vein is never preserved when Rs is weak, as in the Incurvariide. The 
Lyonetiide are an exception. The venation is sometimes extremely 
reduced, but 1st A is preserved as long as 2d A. The female has no 
piercing ovipositor. 

The eggs are of the flat type. The pupa is incomplete. In the 
larva, sete iv and v are usually widely separated (figs. 91, 92) as in 
the Noctuids, but there are three sete on the prespiracular wart. 

The Tineoidea and the next four superfamilies have been somewhat 
tentatively delimited and are not sharply defined, but the groupings 
here made will roughly indicate the relationships of the families. This 
superfamily, with the next three and the Incurvarioidea, forms the 
Tineid series as usually understood. 

The Psychide have been widely separated by most workers, but there 
is little besides the egg-laying habit to distinguish them from the true 
Tineide; some have winged females (as in the case of Kearfottia, in 
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the United States), but in some the female is more reduced than in any 
other known form of Lepidoptera, and never leaves the cocoon. 

Family 9. TINEIDA (somewhat restricted) 
Head usually with high, rough, bristling vestiture; the vestiture finer 

and more macro-like in Acrolophus, and short in a few genera near 
Amydria which have a strongly bristled palpus. Front often rough 
and palpus often bristled on side, though but weakly in reduced forms 
and not at all in Acrolophus. Maxillary palpus typically five-jointed, 
folded, sometimes reduced or absent; tongue scaled, or rarely absent; 
antenna never much longer than wing, but usually more than half as 
long; often with a pecten, but without an eye-cap; typically with two 
whorls of scales to a joint, one of them of divergent scales (in Acrolo- 
phus the antenna is smooth-scaled, with several rows to a segment) ; 
antenna in our species simple, but pectinate in a few exotic Acrolo- 
phine. Fore wing with all veins, or with one vein absent; accessory 
cell usually present, separated from cell by a long, wéak vein; base of 
media present in lower forms; 2d A frequently forked at base; wing 
always rather narrow and sometimes lanceolate; hind wing varying 
from ample (Acrolophus) to linear (fig. 81); when broad, with R and 
M, well separated, but in some genera M, and M, stalked; when nar- 
row, often with an open cell; with most veins present, but frequently 
extremely weak. No aculee. Hind tibia usually with a mixture of 
bristles and hair, never smooth-sealed. 

Ege of flat type, oval. Larva with sete iv and v well separated, 
otherwise differing in the two subfamiles. Pupa incomplete, with 
well-marked maxillary palpus; with Adelid prothorax; abdomen with 
segments 4 to 7 inclusive, free, and 8 in male; but segment 2 fixed; 
each segment with a single anterior row of spines; tongue shorter 
than labial palpus. 

The Tineide appear to furnish the point of origin of each of the 
higher tineoid superfamilies, and possibly of the macros as well, but 
the macros seem a little closer to the Yponomeutoids. The two sub-— 
families are not closely related, and could well be treated as families, 
as they often are. 

Key to the genera of Tineide and Adelide 

1. Vestiture deep and spatulate on thorax, with well-marked anterior and 
posterior tufts; palpus also with deep vestiture, not bristled (Acrolophine) 

1. Acrolophus. 
1. Vestiture mainly scaly, except on head; palpus small, usually bristled. 

2. Only three short veins from cell to dorsal margin (fig. 106). 
Tischeria (Tischeriide) (p. 145). 

2. At least four veins from cell to dorsal margin................- (Tineine). 
3. R, to R, stalked (fig. 79); with a fovea in cell............ 20. Setomorpha. 
3. R, free. : 
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Fics. 73-92. TINEIDE 

73, Tinea pellionella, venation; 74, T. granella, venation; 75, Ginoé hybromella. 
venation; 76, Homostinea curvilineella, venation; 77, Monopis rusticella, venation 
of fore wing; 78, Trichophaga tapetzella, venation of fore wing; 79, Setomorpha 
imsectella 2, venation; 80, Homosetia costisignella, venation; 81, Leucomele miria- 
mella, venation; 82, Diachorisia velatella, venation; 88, Hybroma chrysocomella, 
venation; 84, Isocorypha mediostriatella, venation; 85, Hybroma servulella, vena- 
tion; 86, Choropleca vesaliella, venation; 87, Acrolophus arcanellus, male antenna, 
side view; 88, Tinea, first group (Amydria and the rest are similar); 89, Cyane 
visaliella, male antenna; 90, Tinea granella, ocellar group of larva (typical of the 
subfamily); 91, Acrolophus arcanellus, seta map (after Fracker); 92, Scardia 
fiskeella, seta map (after Fracker) 
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4. Second joint of palpus with a bushy mass of scales below, more or 
less rounded in side view and very large; third joint long. 

5. Antenna without a pecten; tuft nearly ‘spherical; maxillary palpus 
porrect;; vertex nearly. smooth...) 7.5 ee eee 19. Amydria. 

5. Antenna with a pecten. 
6. Tuft less developed; maxillary palpus small but distinctly folded. 

7. Tuft compact and triangular; wings with all veins arising 
Separately, ...cesicuiss ¢ clevans otter, nie cisnne chee etek 2. Scardia. 

7. Tuft of loose spatulate hair. 
8. Hind wing with all veins free (figs. 73, 74)..4. A few Tinea 
8. Hind wing with M, and M, stalked............... 3. Elatobia 

6. Tuft and maxillary palpus like Amydria; vertex with high, bristl- 
ing vestiture. Fore wing with small, raised scale tufts. 

18. Xylesthia. 
4. Second joint merely rough-scaled; third joint often short; palpus 

often drooping. 
5. Maxillary palpus, and usually tongue, obsolete. 

6. Fore wing with ten veins arising from cell. 
7. Antenna longer than fore wing. 

(Adela and Nemotois-Adelide) (p. 77) 
v. Antenna, shorter ‘than forewing.) s) 455... aeeeeee 7. Tineola. 

6. Fore wing with a radial lost; wings lanceolate...... 8. Tenaga.” 
5. Maxillary palpus developed, folded. 

6. Fore wing with complete venation (ten veins arising from cell). 
7. M,; and Cu, of fore wing stalked, sometimes Cu, also (fig. 77). 

; 6. Monopis. 
(oN and we carising outeoteR. a. mecca eee 14. Homostinea. 
7. With only R, and R; stalked, or all veins free. 

8. Tips of R, to R, fusing to form a stigma, with a thickened 
lower edges, (19. 78) i% van. ate. acs ieee een 5. Trichophaga. 

8. No stigma. 
9. Cell of hind wing open above Cu; venation incomplete 

(fig. 85). 
10. Antenna nearly as long as fore wing....17. Triptodema. 
10. Antenna two-thirds as long as fore wing. 

11. Hind wing broad-lanceolate, with convex costa and 
separate medial! stems: ..\.2\.0) 1s cmaeeier 12. Hybroma. 

11. Hind wing narrow, with sinuous costa, and M asso- 
ciated with R-stem (fig. 81)............ 13. Leucomele. 

9. Hind wing ample, trapezoidal, with closed cell, but one medial 
lost) (Hos (86) caeeaogtaben «han en eee 11. Choropleca. 

9. Hind wing normal, with all veins preserved (six arising 
from cell). 

10. A of fore wing simple at base (fig. 82). 
11. Fore wing smooth-scaled; Cu, of hind wing more than 

half as long as width of wing (fig. 84) ..9. Isocorypha. 
1]. Fore wing more or less distinctly tufted; Cu of hind 

wing very ‘short, (fic. 82)i-. cancer 10. Diachorisia. 
10. A of fore wing forked at base. 

11. Each segment of antenna with a whorl of raised scales 
(fig. 88); fore wing with R, and Cu, well back from 
end Of cells jc ciis Geis cere sco eee 4, Tinea. 

1 Sclenobia, with broad, bluntly rounded wings, likely to runout here (Psychide p. 143), 
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11. Antenna smoothly scaled or hairy; fore wing with R, 
and Cu, nearer end of cell (Prodoxus, Tegeticula, 
Incurvaria; — Adelide). 

6. Fore wing with one vein lost. 
(eolieand snl. stalked awithwkn (ioe Lo) ma seee ese cece 15. Enoé. 
7. M, stalked with R,; M, lost (fig. 76)............ 14. Homostinea. 
7. M,.and M, stalked with R,; (fig. 75)............. Be Aor 15. Ginoé. 
7. M, stalked with R,; M, lost (fig. 76)............ 14. Homostinea. 

8. Hind wing with 7 veins (counting the anals as one, as usual) ; 
cell ope nabove Cu (fig. 45)..... (Eudarcia, Adelide) (p. 77) 

8. Hind wing with normal venation. 
9. A of fore wing forked at base 

(Paraclemensia, Adelidz) (p. 76) 
9. A of fore wing simple at base. 
10. Hind wing linear, with sinuate costa. 

12. Hybroma in part. 
10. Hind wing linear, with sinuate costa. 

10. Diachorisia in part. 
‘ 

Subfamily ACROLOPHINZ 

(Anaphorine; Psychide, in part, of Kirby and Tutt) 

Head retracted; eyes medium-sized, usually hairy; ocelli absent; palpus large, 

with the first joint large, upturned to the middle of the front, and, in the west- 

ern genus Eulepiste, as long as the other two together; the palpus as a whole 

often upturned to vertex, or even far beyond, especially in the male; in the 

female, typically porrect and shorter. Maxilla obsolete. Antenna with some- 

what globular scape; the shaft smoothly scaled above, sometimes in more than 

two rows, and finely pubescent with sense hairs below; in male, Jaminate, rarely 

pectinate. Vestiture of head, including palpi, thorax and femora, reugh, but fine 

and very dense, largely of spatulate hair; abdomen also rather hairy; R, of fore 
wing running to outer margin. Hind tibia hairy rather than bristled. 

Larva (fig. 91) with front reaching only halfway to vertex, the adfrontals 

very wide and reaching vertex; ocelli six, but not regularly arranged, the fourth 

and lower being much closer together than the second and third are; head ven- 

trally chitinized behind labium. Leg with trochanter one-third as wide as femur; 

prothoracic legs separated by a distinct, chitinized sternum; thorax with sete 

on large shields; tubercles iii to v apparently taking the place of pleural sclerites; 

cervical shield extending the whole width of the prothorax and enclosing the 

spiracle; prolegs with one complete ellipse of hooks, preceded by several (3-6) 

rows of rudimentary ones; the anal proleg with a curved band. 

The larva of one species is known to live in a tube near the surface of the 

ground, feeding on grass and the like, and pupating in the ground. 

Pupa heavily chitinized, suited for coming up through the earth; antenna 

shorter than fore wing; fore wing bluntly rounded. 

This group is entirely American, and predominantly tropical. Besides Acrolo- 

phus there are a couple of other well-defined genera. 
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1. ACROLOPHUS Poey 

(Including Hypoclopus Walsingham, Anaphora Clemens, Pseudana- 
phora Walsingham, Eutheca Grote, and other genera) 

Characters of the subfamily. 
The genus has been divided into various genera, but Walsingham and Durrant 

conclude that there are no. satisfactory distinguishing characters and there- 
fore reunite them. 

FIGS. 93-98. MALE GENITALIA OF SPECIES OF ACROLOPHUS 

In each case the lateral view is shown, as seen after removing the 
scales. The dorsal view of the uncus is also shown. 93, A. arcanellus ; 
94, A. mora; 95, A. popeanellus ; 96, A. texanellus ; 97, A. plumifrontellus ; 
98, A. mortipennellus 

Key to the species (males) 

Ls Uncusi' simpler 255 Va ees ae katte Gm mye arse as uhaeietel ce cae ae eee 10. griseus. 
1. Uneus bifid. 

2. Valve with a lateral piece, overlying it, two-thirds as long as the main part 
ot the, valves (flow Oiayihe owen | on Sieteciegc nce aed Re 9. plumifrontellus. 

2. Valve apparently simple in side view. 
3. Valve strongly down-curved in side view; tips of unecus enlarged and 

Founded!) (fies) \98 ) case seek slay act son iake ected Vera dl oa ore eee 8. mortipennellus. 
3. Valve straight in side view; tips of uncus not enlarged. 

4. Dorsal edge of uncus sharply bent at a right angle near middle (fig. 95). 
5. Valve two-thirds as wide as length of vertical part of uncus (fig. 95). 

3. popeanellus. 
5. Valve fully as wide as length of vertical part of uncus..4. confusellus. 

4. Dorsal edge of uncus evenly curved. 
5. Spines of uncus fully one-third as long as valve, slender, separated by 

one-third their length; eyes naked (fig. 94)............../.. 1. mora. 
5. Spines of-uncus less than one-third as long as valve or widely separated. 

6. Body stout; palpus upturned, reaching just above the vertex 
(SaKe I 63) aaa an Sue AaN OMe ARE is Ao Sig. B'S << 2. arcanellus. 

6. Body more slender; palpus turned back over the vertex to the thorax. 
7. Valve in the form of a large spoon, very wide and one-third as deep 

Ein ACK Oe aE IiE Hy MIO RH MIRA Ita On Bsc b,U!0'06 6.0/0.0 6 c 5. tenuis. 
7. Valve narrow and slightly spatulate (fig. 96)........ 6. texanellus. 
7. Valve slender and regularly tapering toward apex....7. hulstellus. 
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I. Body rather slender; palpus of male extending back over middle of thorax 
or beyond; im female short and porrect; antenna of male as in Pseudana- 
phora or. narrower, and subserrate; fore wing more pointed, that of male 
being about like that of female arcanella. Eyes naked. (Sapinella Kirby, 
Eutheeca Grote, not Keisenw). 

1. A. mora Grote. Male blackish; female usually dull ochre yellow, or, rarely, 
dull brown and obscurely mottled; a dark bar at middle of fold, and a slight 
dark spot at end of cell. Male (fig. 94) with branches of uncus long, slender, 
and parallel, not tapering to the bluntly rounded tip; valves also slender and of 
even width. 25-30 mm. (arcanella of authors). 

The moth flies in October and November. The larva has been bred from birch 
by Pearsall. The egg is long, narrow, and strongly ridged. 

Concord, Massachusetts to North Carolina, and western Pennsylvania. 

II. Body stout, and, with vestiture, more than one-third as wide as length of 
fore wing; palpus wpturned to just beyond vertex, but not extending back 
over thorax in male; palpus of female short and porrect; antenna smooth, 
and,,in male, with laminations one-half wider than length of segments; 
eyes havry. (Pseudanaphora Walsingham). 

2. A. arcanellus Clemens. Pattern and colors same as those of A. popeanellus; 
rough, black, raised striations on fore wing; spatulate vestiture on thorax much 
coarser than that of A. popeanellus; wing of female rather longer and more pointed 
than that of A. popeanellus. (Fig. 93.) 25-28 mm. 

The larva and pupa are described under the genus. The larva has been bred 
on corn. The moth flies in late June and July. 

I have seen the moth from New York, New Jersey, western Pennsylvania, and 
Illinois. 

Ill. Male antenna with laminations as long as, or even longer than, wide; palpus 
as in Sapinella, or even longer, extending well beyond thorax im male, 
short in female; wings blunt; vestiture of fine, flattened hair; eyes hairy, 
the hair short and easily lost in A. tenuis. (Anaphora Clemens). 

3. A. popeanellus Clemens. Brownish luteous or dull reddish brown, rarely more 
purplish; distinctly paler along fold and inner margin. Thorax often pale, especially 
in female. Fore wing obscurely and irregularly striate with darker brown; scales 
not noticeably raised; blackish patches at end of cell and at middle of fold, and, 
normally, a dark antemedial bar across fold. (Fig. 95.) 25-30 mm. (scardina 
Zeller, agrotipennella Grote, confusellus Beutenmiiller ). 
New Jersey to Missouri, Florida, and Texas. 
A. busckella Haimbach, found at Brown’s Mills, New Jersey, appears to be a black 

aberration of this species, with a contrasting, pale inner margin. 
4. A. confusellus Dyar. Markings similar to A. popeanellus. Ground normally 

mottled with whitish or luteous, but sometimes wholly dark and purplish, as in 
A. tenuis. Slightly smaller than A. popeanellus, on the average. Male genitalia 

about as in A. popeanellus, but with the uncus shorter and weaker and the valve 
markedly broader. 

The moth occurs in July, in the northern part of its range. 
Plummer’s Island, Maryland, to Georgia and Texas. 
5. A. tenuis Walsingham. Nearly uniform purplish, with obscure dark markings; 

uncus curved over evenly, not angulated, and with more widely separated points 
than in A. popeanellus; valve spoon-shaped, distinctly narrowed at base, and with 
small supplementary process. 20-25 mm. (violaceellus Beutenmiiller). 

This is a more southern species than A. popeanellus. It flies in June. 
Florida; North Carolina; central Illinois; lowa; and elsewhere. 
6. A. texanellus Chambers. Moth smaller and rather slenderer than A. tenwis, 

with more or less distinct traces of an oblique shade crossing the apex, as in 
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A. hulstellus. Uncus (fig. 96) with points separate, down- curved); valves slender, 
concave, uniform in width. 

There seems to be some confusion as to the identification of this species. In 
the Barnes collection, the name is represented by a form with seattered white 
scales on the fore wing, and with valves as in A. hulstellus. — 

North Carolina, Texas. 
7. A. hulstellus Beutenmiiller. Similar to A. texanellus but larger and coarser, 

with a str ong, oblique, dark shade across the wing two- thirds of the way to the apex. 
Plummer’s Island, Maryland, to Florida. 
Sen Aw mortipennellus Grote. Pale, dull brown, usually patchily marked with 

dark brown; the discal spot most persistent. Female longer-winged and more 
evenly yellowish brown. Uncus of male (fig. 98) much as in A. popeanellus, but 
with the points somewhat enlarged and bluntly rounded; valves very slender, 
constant in width, and evenly down-curved. R, and R, or R, and R, are often 
stalked. 25-30 mm. (Hypoclopus Dyar). 

The distribution is uncertain. The material before me is from Missouri. 

IV. Palpus of male as m group IIT, but with somewhat heavier vestiture; 
palpus of female long, rather drooping, beaklike; thoracic vestiture as 
in group III; fore wing with all veins free; male antenna with lamina- 
tions hardly twice as high as the length of a segment. Male with long 
supplementary process beside the valve. Eyes hairy. (Acrolophus). 

9. A. plumifrontellus Clemens. Usually light reddish gray, with irregular, dark 
striation, gathering into patches at end and near middle of.cell, and also, basad 
of middle and near middle of fold; these patches sometimes connected to form a 
zigzag mark, but sometimes partly or wholly absent, especially in the female. 
Rarely with but little or no reddish tint. (Fig. 97.) 35 mm. 

The moth flies in June and July. The southern race cervinus Walsingham 
is somewhat smaller and more brilliant. 

Southern New York to western Pennsylvania and Florida. 

V. Fore wing with R, and R, invariably long-stalked; uncus simple. Eyes naked. 
(Hypoclopus). 

A. griseus Walsingham. Typically ashy white, often ranging from light blue- 
gray to fuscous, with confused blackish markings. Hind wing brown. Valve broad, 
oblique, narrow at base, squarely truncate. 22-25 mm. 

July. The eastern record for this species is based on a related but quite dis- 
tinet, undescribed species, differing in structure as well as in its darker color. 

Texas; Arizona. 

Subfamily TINEIN ZA. 
(Tineidx, in strict sense) i 

Head more prominent, though often with small eyes; eyes naked; palpus porrect, 

or somewhat upturned in life, not large, clothed with scales and bristles, which are 

regularly arranged in most cases; tongue usually present; maxillary palpus 

usually folded, porrect in Amydria, absent when tongue is absent. Antenna typi- 

cally with the basal whorl of scales on each segment reduced or replaced by a 

whorl of bristles, often entirely concealed; the outer whcrl often raised at a sharp 

angle, and when flat covering the whole surface of the segment, whereas the two 

whorls (when there are only two) of the Adelidze and Acrolophine are equally 

developed ‘and usually of contrasting colors. Outer whorl rarely somewhat inter- 

rupted below, but antenna never laminate as in Acrolophine. Head with rough, 

bristly vestiture on both vertex and front, though comparatively smooth in the 

Amydria group. Hind tibia often bristled, but not with a regular row of bristles. 

Fore wing with R,; running to costa or apex. 

Larve with front not reaching vertex; prespiracular setz of prothora~ (fig. 92) 
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closely grouped; setze i of abdomen farther apart than ii; iv and v widely sepa- 

rated, on separate tubercles. Prolegs with uniordinal hooks, in a complete ellipse 

or shortly interrupted on inner posterior side; the anal prolegs with a short band. 

The larve are generally case-bearers, the case usually ending in a three-cornered 

valve, as in the lower Coleophoride and Psychide; occasionally it is lenticular. 

The larve are often scavengers. 

Pupa only lightly soldered together; wing lanceolate; antenna extending to wing 

tip; in Tinea, at least, with two prominent spines at the end of the abdomen. 

Cocoon of silk, usually in the larval case. 

2. SCARDIA Treitschke 

Antenna moderate, with pecten and with raised scale-whorls. Maxillary palpus 
small but folded; tongue strong and naked. Palpus long, porrect, with a large 
tuft on under side of second joint and bristles on outer side; third joint long, 
upturned. Head rough. Wings heavy, hardly lanceolate. Fore wing sometimes 
with R, and R, stalked, hind wing with M; and M, connate; with fringe one-half 
as wide as membrane. Hind tibia with long hair. 

The larve bore in fungi. 

_Key to the species 

1. Blackish, with contrasting, pale inner and outer margins. 
Be INORG, WAM?” OROE CIE. Sie nah ceeieteec ai cieie cation Seskeran een naiaciern anes Becta oor 6. anatomella. 

2. Fore wing narrower; with distinct, paired, pale costal strie......5. fiskeella. 
1. Ground paler, often heavily overlaid with blackish; inner and outer margins 

{ not pale. 
2. A black discal bar (inconspicuous when the region about it is blackish). 

3. Fore wing with a dark postmedial fascia, angled on cuter, and erect on inner, 
Sid came ap AMISe G2 Su MMe wry cy sevalg ates elapeck ya bNenagsic eee eames obese: 1. fuscofasciella. 

3. Fore wing with the postmedial fascia rather evenly excurved. - Expanse 
1S TAM, |) 6 Bod ea ees cAa EE ao Tee Hot taco. pom collec ob mh ormp oe a0. t 2. errandella. 

2. No black discal bar. 
_3. A contrasting, pale antemedial fascia between the dark basal and medial 

UGC S MMM Re ere Sete ct Hes Se os Saat eae jay Sacs one mersue vate Ai eetts ons Slam cferterye Ores 4. pravatella. 
Se Nomsuchmpale complete: bandl.205 ti)... cus nelae cleric une a 3. approzimatella. 

1. S. fuscofasciella Chambers. Clay color, dusted and mottled with brown, with 
more or less paired, dark costal strie; the dark postmedial fascia quite obscure 
and coneave below the angulation. 28 mm. (Huplocamus Chambers). 

This species was described from Kentucky. 
2. S. errandella Busck. Similar to ‘8. fuscofasciella, the ground more evenly 

luteous, the markings dull fuscous, with the usual purplish iridescence more 
sharply contrasting. The paired costal strie distinctly pale; the darker post- 
medial band as in NS. fuscofasciella, containing the slightly darker discal bar. 
18 mm. (tessulatella auct., not Zeller). 

July ana August in western Pennsylvania. 
3. S. approximatella Dietz. Luteous, dusted and mottled with fuscous; the 

dark fascia somewhat anterior to the middle; irregular on basal side, and often 
running in below the cell to join an oblique fascia from base of costa, thus forming 
a sort of W which is nearly erect on outer side. A subterminal dark streak 
running to the costa before the apex. Antennal cilia long (2). 15 mm. 

The moth occurs in July. The larva has been found in a rotting sycamore log. 
Massachusetts to western Pennsylvania and Georgia. New York: Ithaca. 
4. S. pravatella Busck. Similar to 8. fuscofasciella, with basal third heavily 

dusted and contrastingly dark except on inner margin. Wing narrow. 23 mm. 
Western Pennsylvania. 
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5. S. fiskeella Busck. This species is distinguished from fuscofasciella and prava- 
tella by the lack of transverse bands, from anatomella by the narrow wings and 
the tendency for the pale outer margin to widen more opposite the cell. 25 mm. 

North Carolina. 
6. S. anatomella Grote. Dull black, reticulate and mottled with intense black; 

discal bars light. Slight pale spots on costa; outer and inner margins very irregu- 
larly edged with a contrastingly pale, clay-colored area, dusted with dark fuscous, 
and sometimes broken into spots. 25 to over 30 mm. 

The moth occurs in June and July in western Pennsylvania and is also known 
from western Ontario. Dietz records it from New York. 

3. ELATOBIA Herrich-Scheffer 

(Abacobia Dietz, not Lacordaire; Dietzia Busck) 
Similar to Tinea; M, and M, of hind wing stalked; tongue and maxillary palpus 

smaller than usual but not absent. Antenna half as long as fore wing, with 
pecten. Hind wing as wide as fore wing. Palpus with second joint clavate, third 
with some bristles. Female ovipositor membranous. 

Larva dirty white, with reddish head and anal plate and blackish cervical shield 
and tubercles; boring in the bark of pine in early spring. 

1. E. fuliginosella Zeller. Dark fuscous brown; hairs of head and palpi white- 
tipped; discal spots darker. Hind wing paler.. 14-19 mm. (martinella Walker, 
carbonella Dietz). : 

The moth occurs in July. 
Hazleton, Pennsylvania; Hudson Bay district; Colorado; Europe. 

4. TINEA Linneus 
Small moths, the largest hardly an inch in expanse. Palpus smallish, smooth- 

scaled, and more or less distinctly bristled on outer side, occasionally with some 
spatulate scales. Head, including front, with rough, bristling hair, often con- 
trastingly colored. Maxillary palpus and tongue developed; antenna with whorls 
of raised scales and pecten. Hind tibia with spurs above middle. All veins free. 
Base of M more or less distinct; M, and M, of hind wing stalked in 7. rileyi. Hind 
wing lanceolate, about as wide as fore wing. 

Argyresthia may be distinguished by the smoother face, and by R,; running to 
outer margin; Acrolepia, by the much smoother head. 

In the following key I have only been able to include the species known to me 
personally, and a few others of striking character. ‘Inere are a good many other 
described forms, some ot which may not be valid. 

Key to the species 

1. Hind wing (fig. 73) as broad as fore wing; subcosta extending three-fourths 
its length or more, and cubital branches long, except in a few species 
with yellowish head and simply marked fore wings; costa not sinuous. 

2. Head dull ochre to fuscous. Fore wing usually nearly concolorous, or if 
blackish, strongly mottled, and with dark discal dots (obscure in the 
dark form of 7. carnariella). 

3. Eyes narrower than the distance between them below. 
4. Eyes very small, half as wide as the distance between them; fore wing 

obscurely mottled in two shades of fuscous.......... 2. obscurostrigella. 
4. Eyes two-thirds as wide as the space between them; mottling contrasting, 

blackishvon) lubeous). <b. ceusiehens)su- eletasclelersuck- eee eee l. misella. 
3. Eyes wider than the space between them below. 

4. Ground even, shining; each scale dark-tipped; discal dots distinct. 
10. pellionella. 

4. Fore wing mottled, with blackish scales in groups, or with scattered, con- 
trasting, dark scales, at least toward apex. 

5. A blackish longitudinal streak from base to apex.....4. apicimaculella. 
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5. No longitudinal streak from base to apex. 
6. Head ochreous; scape of antenna with an ochreous dot. A 

7. Fore wing dominantly blackish, with contrasting yellow inner 
MND ENT OUT fas ts tere) ce voy spel ANS Ges odes Gove noe is ea Waie eta aess caes 6. bimaculella. 

7. Fore wing dominantly yellowish or fuscous. 
8. Hind wing much narrower than fore wing, with a short Cu.. 

9. Expanse about 12 mm.; fore wing with a single (claviform) 
Lar A black spotwin toldivy smrric mee ee. 7, ————— 

9. Expanse about 9 mm.; fore wing with a more or less distinct 
series of dots in the fold..................5. straminiella 

8. Hind wing fully as wide as fore wing, with long Cup. 
9. Fore wing with a conspicuous series of blackish bars in base 

OLIN GO scence Serer Me Oe spate ee eN Pama 9. grumella. 
9. Fore wing without contrasting dark bars in fringe. 

8. carnariella. 
6. Head fuscous; fore wing dominantly fuscous; scape of antenna all 

fuscous. 
7. Ground dark purpiish fuscous, either plain or mottled with black- 

ish eatecule MUNICOLOTOUSmeR eae eee eee ll. grisseella. 
7. Ground luteous, mottled with fuscous or brown; tegule only half 

AUISCOUMSiyyetas ctevevare are ishenene MARS ene LI aie 3. fuscipunctella. 

2. Ground blackish, without discal dots, or with pale ones; head frequently _ 
yellow and strongly contrasting. 

3. Fore wing without pale marginal spots. 
4. Thorax with a central, yellow stripe................ 14. thoracestrigella. 
Ape bh onaxemsolidedark: OrOWM a7. tatoo iets sre oto 13. croceoverticella. 

3. Fore wing with a series of contrasting, cream-white marginal spots. 
15. ophrionella. 

1. Hind wing (fig. 74) almost without exception decidedly narrower than fore wing; 
the fringe wider than the membrane; Sc reaching margin three-fourths of 
the way out; costa a little emarginate near the middle; discal spots gener- 
ally obsolete; head white, as a rule, and. in broad-winged species, never 
ochre yellow. 

2. Fore wing with longitudinal stripes. 
3. Fore wings white, markings dark; head white. 

4. Two longitudinal stripes through the disc........ AP ee 16. roburella. 
4. Numerous longitudinal lines..........5............... 17. multistriatella. 

3. Head and fore wings dark brown, streaked with white........... 18. rileyi. 
3. Head brown and white, fore wing dark-striped on gray........ 17%. atriflua. 

2. Fore wing without strongly marked longitudinal stripes. 
3. Scape of antenna blackish. 

4. Fore wing with considerable areas of brown, often forming brown shades; 
median fascia often confused. 

5. Two oblique, dark, median fascie, the outer half of the wing half 
[OIL OIRTIES NALS a SESR ret enh er pean taney ctr sth ae nouseree, Brera a 24. marmorella. 

5. A single angulate, or broken, black median fascia. 
6. Head white, slightly gray behind antenne. 

7. Basal fascia extending across cell................... 26. granella. 
(ee basale spot oncosta Onlliyzvyeiirelcisleie cite cs: 27. fulvisuffusella. 

6. Head cream color, with large blackish areas behind antenne; 
Ienireer ea Oe fatcie MinseRO or StOiD India Onces iG, didi oveit Greta grago ene Ewees eaotc 26. cloacella. 

4. Fore wing lightly dusted with gray (the scale-tips dark); a square, 
black patch at middle of costa alone contrasting.......20. auropulvella. 

3. Scape white; fore wing white. 
4. Ground with a few gray-tipped scales; fascia of powdery gray. 

21. acapnopennella; 21%. tylodes. 
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4. Ground white, contrastingly marked with black. 
5. Median black fascia complete, or broken at middle; costa black on 

basal fourth: eis .8 5 eee, Wee Ue 19. arcella 
5. Median black fascia not reaching inner margin; with but little black 

at base of costa. 
6. Strongest markings a square black patch on middle of costa and a 

dot atrvapex ofsmembranes sameness 22. apicisignatella. 
6. The strongest marking a broad median fascia crossing the fold. 

; 23- angulifasciella. 
See also: 12 misceella, 25. fuscomaculella, 29. nigratomella, and 28. maculabella. 

1. T. misella Zeller. Eyes small, elliptical, separated by nearly twice their width. 
Palpus rather longer than usual, with considerable hair on the second segment. 
Cu, of hind wing three-fourths as long as width of wing. 

Clay color; shoulder fuscous; fore wing heavily mottled with fuscous striz, 
tending to gather into quadrangular spots, among these the inconspicuous discal 
spots. Costal fringe barred. 12-23 mm. 

The Pennsylvania specimens before me are darker, and appear to have less 
loose hair on the palpi than the European ones. 

June to August. 
Europe; Minnesota; Pennsylvania; Texas; Florida. 
2. T. obscurostrigella Chambers. Similar to 7. misella. Eyes rather smaller, 

fore wings more evenly and less contrastingly mottled (sometimes nearly even, 
except for the discal dots). 12-18 mm. 

May, July, and October. 
Hazelton, Pennsylvania; St. Louis, Missouri. 
3. T. fuscipunctella Haworth. Pale fuscous, tending to clay color, with a some- 

what reddish head. Antenne blackish. Palpi and antenne nearly concolorous. 
A transverse, dark band across front of thorax and basal half of tegule, extending 
along the costa of the fore wings a tenth of the way out. Fore wing more finely 
and less extensively mottled with fuscous than in J’. obscurostrigella; costal and 
dorsal fringes barred. Dorsal spots large, diffuse, contrasting, sometimes joined 
by a dark shade extending to base of wing. Hind wing paler, hardly iridescent. 
11-17 mm. (nwbilipennella Clemens, @cophora frigidella Packard). 

The black bar at the base of the costa seems to be distinctive. The eyes are 
normal in this and the remaining species of Tinea. This moth appears to be our 
commonest Tinea, and flies in May and June, and again in August. The larva 
breeds in the trash in pigeons’ nests and similar refuse. 

Labrador to Pennsylvania; Europe. 
4. T. apicimaculella Chambers. Dull straw yellow or clay color. Outer side of 

palpi blackish. Thorax dark with some clay color on the tegule. Fore wing with 
the costal region shaded heavily with fuscous, the shade extending to the blackish 
streak on the outer part of the wing, and beyond it to the fold, toward the base. 
A blackish streak from the base almost to the apex, interrupted around the black 
outer discal dot. Reniform and claviform dots strong, blackish. 

Basal half of fringe barred with blackish. 11-15 mm. 
The moth has been taken in June northward, and from April to July in the 

south. 
New Jersey to Florida, Kansas, and Louisiana. 
5. T. straminiella Chambers. Straw yellow. Sides of palpi and of thorax brown. 

Fore wing dusted with brown toward apex, with a row of dark spots along the 
fold and one at the end of cell. 8 mm. 

This species was taken in June. No authentic material seems to be known; 
I believe it is a light variety of 7. bimaculella. 

Kentucky. 
6. T. bimaculella Chambers. Head pale yellowish, antenne fuscous; tegule dark 

brown. Fore wing narrow, lanceolate, light yellow, heavily dusted with fuscous, 
or solidly purplish, most of the inner margin contrasting, clear light yellow. Outer 
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discal dot large, blackish when not lost in the dark ground. Three blackish spots 
in fold, near base, and before and beyond middle. Hind wing narrow as in the 
‘granella group. 9 mm. (mandarinella Dietz). 

I have seen the types of both names, and they are the same species. The species 
determined by Kearfott as bimaculella is not a Tinea. 

June to August. 
New Jersey to Ohio and Kentucky. 

_ ¢. T. ——————.. Straw yellow. Head brighter yellow, with a black patch 
behind each antenna. Antenne blackish, palpi blackish, except on inner side 
toward apex. Dise of thorax and shoulders blackish. Fore wing with costal edge 
nearly black on basal half, the costa more broadly dark at base. Wing sur- 
face lightly dusted with fuscous, tending to leave the veins free. Three black 
discal dots, the outer much the larger. Membrane of hind wing not quite so 
yellow, three-fourths as wide as the fore wing. Cu, short. 12 mm. (trimaculella 
Chambers?) 

July. 
St. Louis, Missouri; (District of Columbia; Kentucky). New York: Otto. 
8. T. carnariella Clemens. Similar to the preceding species. Deeper ochre 

yellow, the fore wing sometimes suffused with fuscous, leaving a contrasting 
yellow inner margin. Head without a black spot behind antenne; palpi yellower 
on inner face; disc of thorax mostly yellowish. Fore wing more or less dusted 
with blackish scales, costal edge less contrastingly blackish, discal spots larger, 
diffuse, the one in the fold obscure. Hind wing dirty white, broad. 15 mm. 

June. 
St. Louis, Missouri; Pennsylvania. 
9. T. grumella Zeller. Head ochreous, darker than in 7. pellionella. Yellowish, 

shaded with fuscous, especially toward costa and beyond the discal dot, but leaving 
the fold contrastingly pale. Usual spots dark, the one in the fold short. A series 
of blackish terminal bars. Hind wing somewhat narrower than fore wing. 
16-18 mm. (7?) 

The length of the fore wing is given as four lines, which is too large for any- 
thing I have seen determined as grumella. ‘The present description is condensed 
from Zeller’s. 

July. 
Massachusetts. 
10. T. pellionella Linnzeus. (The old-fashioned clothes-moth.) Pale fuscous 

gray, a little shining. Head yellower than ground, but not decidedly yellow as in 
the preceding species. Antenne, including whole of scape, and palpi, blackish. 
Fore wing with a good many scales darker toward apex, but :with no definite 
dusting; discal spots distinct, but blurred; no terminal bars. Hind wings light 
gray. 10-15 mm. (H. p. 473, f. 253.) 

The larva is white with a brown head and collar, and lives:in a parchment-like 
ease of white silk. It is one of our clothes moths, feeding on woollen goods, furs. 
and other dry substances of animal origin, but appears to be much less common 
under American conditions than is Z'ineola bisselliella. 

The distribution is said to be general; I have seen the species from Michigan 
and Missouri, and, I think, from Alabama. 
New York: Reported from Louisville, Canandaigua, and Alfred Center. 
11. T. grisseella Chambers. Fuscous, head somewhat yellower than fore wing, 

with ocherous and fuscous palpi. Fore wing heavily striolate on a clay-colored 
ground. Outer discal dot distinct, and also two dark bars in the fold. 8 mm. 

I have seen no authentic material of this species. The original description is 
strongly suggestive of T. pellionella. 

Kentucky. 
12. T. misceella Chambers. Head and palpi pale yellowish; antenne pale fus- 

cous; fore wings dusted with fuscous and saffron yellow in about equal propor- 
tions; two discal spots, one two-fifths of the way out, in the fold, and a smaller 
one at end of cell. 8 mm. 
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This species is unknown to me; it should be recognizable by the light palpi, ané 
the absence of the first discal dot, or its fusion with the claviform. 

Kentucky. : 
13. T. croceoverticella Chambers. Head bright ochre; antenne blackish, with 

some ochreous scales on scape; palpi dull ochreous, grayish on outer side, with 
rougher, longer vestiture than usual, twice as long as the width of the joint, 
but not spatulate as in Elatobia. Thorax dark mouse gray, the apical half of 
the tegule clay color, contrasting. Fore wing blackish, with slightly darker 
shades in place of the discal dots, with obscure, pale marginal bars toward the 
apex, and a pale streak at the base. Two dark lines in fringe. Hind wing dark. 
10-15 mm. 

The larva is a case-bearer and feeds externally on the flat, white bracket fungi 
on beech, usually on small bits. The case tapers to a neck at each end and then 
has a flaring mouth. It is covered externally with sawdust and grass. It has 
been found in June and the moths emerge about the first of July. F 
Maryland to Kentucky, Kansas, and Saskatchewan (Regina) Canada. 
14. T. thoracestrigella Chambers. Similar to T. croceoverticella, smaller, 

brighter, not bronzed, without lines in the fringe. 10 mm. 
This species is definitely known only from Texas, but is doubtfully credited 

to Kentucky in Dyar’s list. 
15. T. ophrionella Dietz. Deep purple-brown. Head yellowish white with some 

black hairs behind.’ Scape silvery, inner side of palpi white. Fore wing with a 
series of six or seven white marginal bars, with a wider space between the two 
middle ones, and several on the inner margin lying mostly in the fringe; a single, 
white discal dot and several white patches below the fold. 11-14 mm. 

June. 
Parry Sound, Ontario. New York: Uphill Brook (Mt. Marcy). 
16. T. roburella Dietz. Head white, a fuscous spot on vertex; thorax and 

fore wing white, dusted and shaded with pale brown. A large, seal-brown spot 
from middle of costa to middle of wing, crossed by two longitudinal, dark streaks. 
Inner margin also narrowly dark on outer part of wing. Margin and fringe 
barred with brown, the latter with a dark central line. 13 mm. 

Essex County, New Jersey. 
17. T. multistriatella Dietz. White, lightly dusted and finely streaked with 

fuscous; with five or six partly confluent streaks, sometimes broken up into 
dashes and dots, the costal spots smaller. 17 mm. 

Bred from fungi on beech stumps. 
Toronto, Ontario; Maryland. 
17%. T. atriflua Meyrick. Head white, shaded with fuscous on the sides; 

thorax dark, with apex of tegule whitish. Fore wing dark-dusted on a grayish 
white ground, the margins narrowly white, also with dark scales. Two black- 
dusted streaks, one from base of costa to apex, widening outwardly and occupy- 
ing nearly half the width of the wing at the outer margin; the other below the 
fold; both edged with white. Some small bars on outer margin, and powdery 
dark dots in the white fringe. Hind wing pale gray with paler fringe. 13 mm. 
(Unknown to me). 

June. 
Toronto, Ontario. : 
18. T. rileyi Dietz. Seal-brown, head nearly black, including outer side of palpi 

and scape; tegule white-dusted. Fore wing with about five fine, white lines 
and white costal and dorsal edges. Fringe checkered, largely white. 

The larve feed on 1ungi. The moths emerge in June. 
Pennsylvania; District of Columbia; Florida. 

In the remaining species of Tinea, the hind wing is about three- 
fourths as wide as the fore wing, with the costa noticeably sinuate and 
Cu, no longer than Cu,; the head and palpus are white, the palpus 
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being black on the outer side of the second segment and extreme base 
of the third, except as noted. 

19. T. arcella Fabricius. Head all white, tegule with a black spot at base, 
palpus occasionally all black on outer side, normally typical; scape white. Thorax 
and fore wing white, fore wing with a little yellow shading and an angulate, 
black, median band, sometimes broken; a spot covering the basal fifth of the 
costa, and smaller blackish marks outwardly. 12 mm. 

American specimens are not typical and may represent a new species. The 
larva as known in Europe is yellowish white, with a bright brown head, and has 
been bred on fungi under the bark of dead alder twigs. 

July. 
ean: Connecticut to District of Columbia and Indiana; California (?), 

New York: Ithaca (Dietz). 
20. T. auropulvella Chambers. Head white; scape partly dark gray; second 

segment of palpus outwardly all black, third segment all white. Fore wing white, 
mottled with a little light golden brown, with a square, black spot on the middle 
of the costa, continued by a narrow streak across the cell in dark specimens; 
a black antemedial spot and sometimes a basal spot on the costa; some other 
small black spots present, mostly on the margins. 11-16 mm. 

June and July. 
New Hampshire to North Carolina and Kentucky, westward to British Colum- 

bia. New York: Ithaca. 
21. T. acapnopennella Clemens. Head with some gray scales, thorax and fore 

wing in some specimens considerably dusted with black-tipped scales, scape white, 
palpi typical. Pattern of fore wing about as in 7’. auropulvella, but less con- 
trasting; the spots at the base of the costa rarely conspicuous. 10-16 mm. 
(minutipulvella Chambers). 
June to August. Larva on Polyporus tulipiferus; whitish, with dark head 

and cervical shield. 
Canada to Louisiana. New York: Ithaca, Albany. 
21%. T. tylodes White. Antenna light gray, palpus with a dark streak on 

outer side of second joint; shoulder with a gray spot. Fore wing with some 
irregular yellowish scaling, and gray dusting, especially toward outer margin; 
markings blackish gray; some strive: on margins; a streak along basal fifth of 
costa; a semioval spot on middle of costa with a rhomboidal spot before it on 
inner margin; an irregular outer spot on costa. Apical fringe with two more 
or less distinct gray shades. Hind wing light gray with paler fringe. 14 mm. 

Meyrick does not compare this species, which is unknown to me, with any 
other. It may be the same as acapnopennella. 
‘July and August. : 
Toronto and Muskoka Lake, Ontario. 
22. T. apicisignatella Dietz. Head and scape white, shaft of antenna light 

brown; palpi typical. Fore wing dull whitish, spotted with black; a black square 
at middle of costa, extending well into the cell, and an equally large, black, sub- 
terminal spot separated by a narrow white band from the black apex; fringe 
barred. 12-13 mm. 

This species is very close to 7’. auropulvella but appears distinct. 
New Hampshire; Pennsylvania. 
23. T. angulifasciella Dietz. Head white with a gray posterior tuft, half of 

third segment of palpus black; scape white; shaft of antenna pale; shoulders 
black; fore wing white; markings all black; heavy basal. line reaching the fold, 
the base of the costal edge black; a small antemedial dot, a heavy angulate median 
fascia, extending to below the fold and sometimes weakly even to the inner 
margins; outer part of wing strongly mottled with black, forming a large, cen- 
tral dark patch. R, and R, stalked. 

Plummer’s Island, Maryland. 

5) 
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24. T. marmorella Chambers. Head and palpi yellowish white; second seg- 
ment and half of third segment of palpi brown on outer side; antenna dark; 
scape blackish. Fore wing white, spotted with black; basal fifth of costa black; 
a little black toward inner margin; an antemedial, outwardly oblique, black fascia 
crossing the cell and fold (apparently interrupted in the specimen before me) ; 
a similar postmedial fascia covering the end of the-cell; some other black mark- 
ings on disc, and margins barred with black. 10 mm. (not “three-sixteenths 
inch”! ) 

Toronto, Ontario, May 25. 
25. T. fuscomaculella Chambers. Closely similar to T. marmorella; the basal 

black streak on the costa running into an oblique fascia as in T. marmorella and 
granella, but the markings on the outer part of the wing less confluent. 12 mm. 

I am not sure that this form is distinct from JT. marmorella; the Canadian 
specimen of marmorella before me seems intermediate. 

Kentucky. 
26. T. granella Linneus. Head rarely yellowish, with some gray behind the 

antenna. Scape black; palpi with only the tip of the third segment white out- 
wardly. Fore wing white. more or less mottled with dark, bronzy brown, and 
spotted with black. Disc of thorax fuscous, tegule black with white tips. Fore 
wing with a black basal bar, antemedial spot, median bar extending into the cell, 
with a separate dot in the fold, and smaller outer bars, the two outermost some- 
times as in T. apicisignatella. The markings often leaving clear a vague, white 
discal dot. Fringe with dark center-line, crossed by two white bars. 12 mm. 
(variatella Clemens). 
The caterpillar is yellowish white, with a red-brown head and two curved, 

brown stripes ‘on the neck. It feeds in grain, dried fruits, bracket fungi, and 
similar substances, breeding continuously when the temperature permits. 

Europe. Distribution apparently general in the eastern United States. New 
York: Albany, Batavia. 

T. cloacella Haworth is very similar, but with a yellow head, more dark behind 
the antenne, and sparser and paler brown mottling, contrasting with the black 
spots. It is something of a pest in Europe but has not been authentically reported 
from America. 

27. T. fulvisuffusella Dietz. Very near JT. granella, but smaller, with lighter 
brown mottling, and less extensive black markings. 114% mm. 

Hampton, New: Hampshire. 
28. T. maculabella Chambers. White. Antenne sordid yellowish white. Thorax 

with three brown spots in a triangle. Fore wing white, lightly dusted with dark 
brown, and marked with dark brown; a brown spot at base of costa, an ante- 
medial spot and an oblique irregular streak from before the middle of the costa 
to beyond the fold, interrupted on the fold; a small spot on middle of costa; 
and a postmedial streak running into a large, longitudinal patch in the middle 
of outer part of wing; a couple of subapical, longitudinal streaks. All the 
markings more or less mottled and defined with reddish yellow. A series of 
dark terminal spots. R, and R; stalked. 14-22 mm. 

This species is unknown to me, but its large size appears distinctive, as well 
as the longitudinal apical dashes. 

Pennsylvania; Kentucky. 
29. T. nigratomella Dietz: Palpi, head, and antennz sordid yellowish white; 

palpi dusted with brown, antenne faintly annulate. Fore wing white, heavily 
and almost evenly dusted with brown, gathering in two vague transverse bands, 
the first erect and the other oblique. Costa at apex barred with alternate dark 
brown and white spots. 81% mm. 

This species is unknown to me and may be a Diachorisia, like “ Tinea” margini- 
maoulella and “7.” fuscopulvella, with which it is compared. 

Montclair, New Jersey. 
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I have seen a specimen from Pennsylvania labelled Tinea defectella Zeller, 
Its fore wing is white, patchily mottled with fuscous, tending to form oblique 
fascie, and the head is fuscous and white. 8 mm. I am not sure it is rightly 
determined. 

T. uterella Walsingham, a blackish tropical species a good deal like 
T. misella, but lacking the pecten, is likely to occur in the warmer States. The 
larva is Tinea-like but with heavy thoracic sclerites, and forms a flat case like 
a melon seed. The species is usually put in the genus Tineola, but the tongue 
and maxillary palpi are preserved. 

5. TRICHOPHAGA Ragonot 

(Tinea, in part) 
Tongue obsolete; but maxillary palpi preserved; costal veins as noted in key 

(fig. 78). Otherwise like the first group of Tinea. Antenne rather more smoothly 
scaled than in Tinea, with only a narrow naked area at the base of each joint. 

1. T. tapetzella Linnzus (Case-bearing clothes moth). Blackish, outer half of 
fore wing contrastingly whitish. 12-24 mm. (H p. 434 f. 254.) 

This species is apparently nearly world wide. The larva is a clothes moth and 
general scavenger, often breeding in owl-pellets; it is pale, with a black head 
and a dark brown shield. 

Distribution general south of New York City. New York: New Dorp, Staten 
Island. 

6. MONOPIS Hibner 

Blabophanes Herrich-Scheffer 

Body and head like Tinea. Antenne usually with rather strong sense bristles. 
Fore wing (fig. 77) with a small fovea near middle; M, and Cu, stalked, R, and R, 
sometimes stalked, Cu, often stalked with M,; and Cu, Hind wing with M, and 
M, rarely stalked. 

Spuler makes a separate family, Monopide, for this genus; but the characters 
are not unlike those of Tinea, and the larval habits are the same. 

Key to the species 

1. Dise of thorax and inner margin of fore wing contrasting yellow. 
2. Thorax and inner margin bright yellow. 

3. Fore wing blackish with -violet iridescence.............. 3. ferruginella. 
3. Fore wing blackish fuscous, flecked with pale ochreous. 

4. crocicapitella. 
2. Thorax and inner margin yellowish white. ...2. dorsistrigella. 

1. Dise of thorax concolorous, and inner margin 1 slightly paler, or with con- 
colorous inner margin 

2. A pale spot on middle or outer part of costa. 
3. Inner margin solidly dark or with a small dot at anal angle 

5. monachella. 
3. Inner margin paler or with a pale patch, at least half as large as the 

costal one. 
4. Costa without dark spots before the middle.......... 6. biflavimaculella. 
4. Costa with alternate clay-colored and dark strixe 

&, ios OF igen ewe sc odoocsbbcvecaucnobocdancnedncoueE 1. irrorella. 
5. Tips of tegule concolorous..........+..++-++++++ 7. marginistrigella. 

Pe Nompalevareas on any part Of Wing... -cncw-.-- «++ +--0se-- = 8. rusticella. 

I. Cell half as long as fore wings: R, and R, separate, as a rule; Cu, free, M, 
and M, of hind wing separate. Male valves with straight ends and sharp angles. 
Cell more than half the length of fore wing (Blabophanes). 

1. M. irrorella Dietz. Equally mixed with whitish and dark brown; head saf- 
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fron yellow; anal angle dark brown, inner margin dominantly pale, except at 
anal angle; costa also paler, especially toward middle. Thorax blackish; tips 
of tegule luteous. 11—-14.5 mm. 

- June. 
Pennsylvania; New York: Otto. 
2. M. dorsistrigella Clemens. (Cu, rarely stalked). Head, dise of thorax, and 

inner margin of fore wing white, sometimes tinted with yellow; streak on inner 
margin widened before and beyond the middle; a triangular white patch in middle 
of costa, reaching down to the fovea; a few white flecks at the apex. Tegule 
and ground color of fore wing dark "purplish brown. 12-14 mm. (suwbjunctella 
Walker). 

June and July. 
Massachusetts and North Carolina to southern Ontario, Missouri, and New Mex- 

ico; probably general. New York: Ithaca, Sea Cliff, Long Island. 
3. M. ferruginella Hiibner. Black with violet iridescence, Dorsal streak light 

cream-color, slightly widened before and beyond the middle; costal patch white, 
usually reduced to a few scattered scales. Head bright ochre. A few silvery 
flecks at apex. Hind wing purplish fuscous in male, darker in female. 11-15 mm. 

The larva is a clothes ‘moth and a general scavenger. 
This species is definitely known only in TNO but is to be looked for, mixed 

with M. crocicapitella. 
4. M. crocicapitella Clemens. Similar to M. ferruginella; the ground color some- 

what purple-brown, paler and flecked with yellow along the costa and outer third 
of the wing; the triangle not distinct; hind wing and fringes pale gray. 
9-17.5 mm. (hyalinella Staudinger, lombardica Hering, heringi Richardson, fer- 
ruginella Dyar, not Hiibner). 

July to October. 

The larva has been bred from seeds of absinth and refuse, and the moth has 
been taken in a cave, associated with bats. 
New York to California, probably general; also in Hurope and Hawaii. New 

York: Morrisania (New York City); Clove Valley, Staten Island. 

Il. Fore wing with R, stalked with R;, Cu, with Cu, and M,; fovea small. 

Cell about half as long as wing. Hind wing with M, and M, separate. 

5. M. monachella Hiibner. Mottled fuscous gray, Head and thorax white; a 
large, trapezoidal, costal white patch, reaching the fovea. R, and R, stalked, Cu, 
short-stalked. 11-17 mm. 

Europe. 
This species seems to have been introduced in Manitoba, and at St. Hilaire, 

Quebec. It flies in June and July. 
. M. biflavimaculella Clemens. Head pale luteous. Thorax dark brown with 

a pale spot in front. Fore wings mottled umber brown tinged with violet; 
a strongly contrasting, triangular, cream-white patch on middle of costa, and a 
smaller one farther out on inner margin. 15 mm. (insignisella Walker). 

The moth occurs in June to September. I have seen a specimen with M, and 
M, of the hind wing stalked, and one with R, and R, of the fore wing completely 
united. 

Labrador to Texas and Washington. New York: Peru, Wilmington, Ithaca, 
Big Indian Valley. 

7. M. marginistrigella Chambers. Dark purplish brown mixed with white; head 
contrasting yellowish white. Pale spots as in the last species, the one on hind 
margin more narrowly continued toward base. Apex largely pale. 9 mm. 

June and September. 
Kentucky; southern Ohio; western Pennsylvania. 
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Ill. Fore wing with end of cell and fovea well before middle of wing; R, and R; 
and Cu, long-stalked, M, and M, of hind wing long-stalked; valves of male rounded 
oval (Monopis). 

8. M. rusticella Hiibner. Almost evenly mottled with purplish fuscous; fovea 
pale. Head whitish yellow. 14-20 mm. 

The moth has apparently been introduced in the New World, and occurs only 
sporadically in our territory. It flies from May to midsummer, and again in 
autumn, having two broods. 

Eurasia, Truro, Nova Scotia; Toronto; Hampton, New Hampshire. New York: 
Ithaca (probably introduced). 

7. TINEOLA Herrich-Scheffer 

(Tinea, in part) 
Moth similar to Tinea but with rudimentary tongue and maxillary palpi. Pecten 

present. Eyes of male very large. 
There is a rudiment of the stigma of Trichophaga, the genus to which this seems 

most nearly related. It comes from the old-world tr opics. 
1. T. bisselliella Hummel (the clothes moth). ' Pale straw yellow, head more 

rusty. Fore wing occasionally with dark outer discal dot. 12-15 mm. (lanariella 
Clemens). (H. p. 432 f. 252.) 

The larva of this species is the commonest of the clothes moths, and is white 
with a brown head. It forms slight silken galleries, but lives nearly free. It 
pupates in a translucent cocoon. It will eat wool, fur, insect specimens and occa- 
sionally other dried animal substances, but av oids cotton. 
Common and general in distribution. New York: common everywhere. 

8. TENAGA Clemens 

Eyes very small with a naked space all around, Antenne nearly as long as 
fore wing; palpi nearly concealed in the rough facial hair. No maxillary palpi 
or tongue. Fore wing ovate-lanceolate; cell narrow, below middle of wing; one 
radial lost; R, and R,; “stalked, M, and M, stalked, but free from R, and R;; acces- 
sory and discal cells w eakly closed outwardly. Hind wing lanceolate without well- 
marked cell. Sc ending about two-thirds w ay out, but costa not sinuate; M, and 
M, stalked; M, free; Cu, angulate where the discocellular vein usually is attached ; 
fringe wider than the membrane ; anals reduced. 

This genus apparently is related to Tineola. 
1. T. pomiliella Clemens. Yellowish ochreous, with three, irregular, broken, 

brown fasciz and scattered spots. 10 mm. 
June; August, and September. 
Southern Ohio; Pennsylvania. 

9. ISOCORYPHA Dietz 
(Incurvaria Clemens, in part) 

Similar to Diachorisia. Antennz smooth-scaled, with a single whorl to a seg- 
ment. Fore wing (fig. 84) smooth-scaled and slightly shining; R, and R, short- 
stalked, and A simple. Hind wing three-fifths as wide, with Cu, two-thirds as 
long as its width; and costa not sinuate. All veins separate; anals traceable. 

ite mediostriatella Clemens. Antenna nearly as long as fore wing. Head yellow. 
Shining brown; a large golden yellow patch two-thirds w ay out on costa; a broad 
streak through middle of wing, almost or quite connecting with it, and half as 
wide as the wing; and a patch at beginning of dorsal fringe, usually joining the 
streak. Hind wing dark. Costa slightly sinuous beyond middle. 8 mm. 

July to September. 
Superficially, this form is extremely close to Hybroma chrysocomella, Wut it has 

a brown thorax and paler antenni, besides the venational difference. 
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10. DIACHORISIA Clemens 

(Homosetia Clemens ; Pitys Chambers ; Calostinea and Stenoptinea Dietz; 
Pelates Dietz?) 

Similar to the last group of Tinea but with some raised scaling on the fore 
wings; wings often heavily tufted; or more reduced, the fore wing (fig. 82) being 
lanceolate and the hind wing sometimes linear, with cell nearly marginal. A of 
fore wing, in the latter case, not forked at base, and wing-scaling sometimes 
nearly smooth, Occasionally with metallic markings. Antenne usually smoother 
_than in Tinea, the outer whorl of scales covering nearly the whole of each segment. 

_The species have not been fully studied and may not all be congeneric. Besides 
the names listed in the synonymy above, Infurcitinea seems also to be a synonym 
of this genus, being related to group Calostinea. Some of the species listed below 
may even belong to the Adelide. 

Key to the species 

1. With accessory cell; no definite scale-tufts; hind wing fronton, with Cu, 
nearly as long as width of cell, and with anals developed. 

2. Male antenne distinctly pubescent; fore wing not metallic, R, and R,; 
stalked; costa of hind wing sinuate (Diachorisia, fig. 82) ....1. velatella. 

Male antennze smooth-scaled; fore wing with metallic markings; costa of 
hind wing hardly sinuate, R, and R,; free (Calostinea). 

on Ay transverse; whiter fascias -cicc as cise no cee 2. argentistrigella. 
SEN OMtLansviersemlaSClaucemcoticitcie miner eee 3. argentinotella (72). 

1. No accessory cell; Cu of hind wing extremely short, the cell almost touching 
the margin. 

2. Both wings with all veins free; antenne long, normal; costa of hind wing 
sinuate; fore wing with scale-tufts (Homosetia, fig. 80). 

3. Fore wing dark brown or blackish brown. 
4. Face white, vertex black. 

5. A large, well-defined silver spot near the base. 
6--No/ white: terminal, dots:).\) 042.25.) .22 coos eee 4. cristatella. 
6. Distinct white terminal dots on costa and outer margin. 

; 3. argentinotella. 
Os NO! such ‘spot os Avie ae eee ieee eee eee een 5. obscurella. 

Ais TLC AA VOLAN GO’ *). kaa sie, censsian easterehe| ove cetowsectsilel os ogee eee 6. chrysoadspersella. 
3. Fore wing suffused with tawny or golden brown. 

4. White costal spots. 
5. Spots toward the apex of the fore wing, perpendicular to the costa, 

to 

equal to the spaces between them.......2....00- Uc costisignella. 
5. Spots) narrow, distinct, .and ‘oblique .).-/..: 5. .-sceeceee 8. fasciella. 

4. No-white ‘costal ‘spotsic.22 242 joc see cece oie eee 9. maculatella. 
3. Fore wing dominantly grayish fuscous on a white ground, with yellow- 

ish spots, if there is any yellow. 
4. Fore wing with golden dots. 

5. Fore wing wider; subcostal tuft of median facia large. 
11. miscecristatella. 

5. Fore wing narrower, the tuft small........ Ones 10. tricingulatella. 
4. No yellow or golden.......................0 000. 14. marginimaculella 

2. Hind wing with M, and M, stalked, front with a conical tuft (Stenoptinea). 
3. Apex of fore wing and fringe buff-brown...........0000. 13. auriferella. 
3. Apex of fore wing and! fringe; not jpalles a. )ricoeeeeie 12. ornatella. 
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1. D. velatella Clemens. (Fig. 82.) Head mixed brown and gray; palpi dark 
outwardly. Fore wing white, dusted with fuscous; with four or five unequal spots 
along costa and the usual three discals, which are rather large; the apex with 
additional confused spots. 9 mm. Antenne with outer whorls of scales on each 
segment nearly complete, but no longer than the inner whorls. Ventral surface 
with strong pubescence, as long as a segment in male; shorter but of the same 
character in female. Hind wing with cubitus and Cu, running straight across to 
inner margin, with a quarter of the width of the wing below it. Cu, half as long 
as width of wing. (In the rest of the genus Cu is closely parallel to the inner 
margin, and the free part of Cu, is very short.) 

July. 
Maryland; Pennsylvania. 
2. D. argentistrigella Chambers. Rich, iridescent, maroon brown; face and 

antennz below, silvery white; antenne annulate above. An irregular, silvery 
fascia before middle, the wing beyond it dusted with white; six costal streaks 
toward apex, the next to last being the longest, and two dorsal streaks. 12 mm. 
(Semele Chambers.) 

I have not seen this form. 
Kentucky. ; 
3. D. argentinotella Chambers. Similar to D. argentistrigella; the fascia on 

the fore wing absent, or replaced by a costal patch, which typically reaches the 
cell. 10-17 mm. (Semele Chambers. ) 

The cubituls in the hind wing are very short. In Florida and Texas the moth 
flies in June. 

Western Pennsylvania to Florida and Texas. 
4. D. cristatella Chambers. Face white, sometimes suffused with fuscous; vertex 

black; thorax black, with more or less broken silvery or golden basal, antemedial, 
postmedial, and subterminal bands, defined with raised scales; a heavy tuft beyond 
the postmedial band on the costa, and a lesser one near the inner margin. Costal 
fringe dark, dorsal white. 13 mm. 

June. 
In Illinois they have bred what I believe to be this species from fungus. 
Kentucky. 
5. D. obscurella Dietz. Similar to D. cristatella, the silvery markings weaker, 

and absent at base of costa. 11 mm. 
Probably this is a variety of the last species. I have only seen one type, which 

was in poor condition. 
July. 
Nicholson, Pennsylvania; Kansas. 
6. D. chrysoadspersella Dietz. Deep brown; head orange; vertex darker. Fore 

wing dusted with silvery gray and sprinkled with golden scales; with irregular 
silvery fascie about like D. cristatella, but the fringe heavily barred with white at 
base. Tufts forming heavy transverse bars at a third and two-thirds way out. 
8.5 mm. 
Plummer’s Island, Maryland. 
7. D. costisignella Clemens. Head white; antenne dull tawny; palpi tawny yel- 

low. Fore wing tawny; costa marked with about eight pale bars alternating with 
dark brown and white, the markings extending into the base of the fringe; one 
small scale tuft at end of cell. 12 mm. 

The moth occurs in damp woods in July. 
New York; New Jersey; Pennsylvania. New York: Ithaca (Dietz). 

8. D. fasciella Chambers. Golden bronze; tufts placed on two contrasting dark 

fascie, but themselves small, well separated, and easily overlooked; without the 

brown, black, and white mottling of the last species 12 mm. (Pitys Chambers). 
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New Hampshire; Pennsylvania; New Jersey;. Kentucky. 
9. D. maculatella Dietz. Head bright ochre yellow; antenne three- -quarters as 

long as fore wing, fuscous above, and silvery below; thorax powdery; tegule dark 
brown anteriorly. Fore wing dull, powdery gray, tinted with yellow, with irregu- 
lar dark costal spots and broken fascie; tufts small, R, and R, stalked. 10-12 mm. 

I have never seen this form. 
Pennsylvania; California. 
10. D. tricingulatella Clemens. Head blackish; face whitish. Antenne grayish; 

palpi gray on outer side. Fore wings over six times as long as wide, gray, slightly 
dusted with fuscous; a dark spot at base of costa; a band a third way out, hardly 
reaching inner margin; a broad, irregular, brassy-brown band in middle of wing, 
besides some brassy areas nearer base, and other irregular dark bands outwardly. 
Fringe checkered black and white, pale outwardly. 10 mm. 

This species and the next are easily recognized by their pattern, which is formed 
of grayish white, blackish, and golden in about equal proportions. 

Northern New Jersey and Pennsylvania. 
11. D. miscecristatella Chambers. Differs from D. tricingulatella only as noted 

in the key. Fore wing only five times as long as wide; yellow spots normally less 
developed (fuscocristatella Chambers). 

Var. auricristatella Chambers is pale, with the head wholly whitish. 
I have taken the moth in July. 
Kentucky; Worcester, Massachusetts. 
12. D. ornatella Dietz. Face yellowish white; vertex and thorax dark brown; 

antenne silver gray. Fore wing dark brown with irregular, silvery and golden 
patches and oblique bars; with raised, brown tufts. Hind wing more gray. 6.5 mm. 

This is said to be the smallest Tineid with folded maxillary palpi. It occurs 
in July. 

District of Columbia. 
13. D. auriferella Dietz. Similar, the golden and silvery markings on the fere 

wing less distinct. 8 mm. 
District of Columbia. 
14. D. marginimaculella Chambers. Fuscous ash-gray; head lighter, dull clay 

color; antenne gray. Fore wing neatly and regularly spotted with black; rough 
looking, without any yellow or golden scales. Costa heavily black-marked at base, 
with four large, black bars toward the middle and three small ones toward apex. 
Fold with dark spots at middle and four-fifths way out, a dorsal spot toward apex, 
and spots a quarter, half, and three-fourths way out on the cell, the latter, and 
the outer one in the fold, larger. Hind wing gray. 10 mm. (maculimarginella 
Chambers; Tinea Chambers). 

I have seen the type and believe it belongs in Diachorisia. It is certainly no 
‘Tinea. It came from Kentucky. ; 

15. D. (?) heteropalpella Dietz. Silvery white, reticulate with golden brown; 
with more or less alternating, dark costal and dorsal spots. Head whitish, mixed 
with brown on vertex; thorax white; front of tegule brown. Maxillary palpi long. 
folded, the first joint as long as the remainder. Eyes small, round; antenne three- 
fourths as long as fore wings, with whorls of loose scales like Tinea; fore wing 

apparently with R, and M, stalked; hind wing narrow, costa sinuate. 8 mm. 
This species may belong to the Adelide (subgenus Bathroxena Meyrick; Pelates 

Dietz, preoccupied ). 

Plummer’s Island, Maryland. : 
16. D. (?) afflictella Walker is a plain blackish species, 25 mm. in expanse, which 

very likely does not belong here (Tinea Walker). 
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11. CHOROPLECA Walsingham and Durrant 

(Cyane Chambers, not Felder) 
Similar to Tinea (fig. 89, antenna). Fore wing ample (fig. 86), with Cu arising 

out on the cell not unlike Incurvaria; all veins separate. Hind wing trapezoidal, 
broad; one vein wanting, all veins separate. 

1. C. vesaliella Chambers. Whitish, dusted, striate and mottled with blackish. 
Head dirty white, mixed with brown behind. Antenne annulate, with groups of 
darker segments near base, half, three-fourths, and seven-eighths way out. Fore 
wing with costal area and base dark brown; black in patches, the dark area extend- 

_ing halfway across the wing at its middle as a large spot, and cut by several 
white bars. Inner margin with a couple of brown spots, and smaller ones on the 
dise. Apical fringe with white bars, dorsal fringe pale. 8.5-11 mm. 

This species looks rather like a Tinea. It flies in June. 
Parry Sound, Ontario; south to Florida and Louisiana. ‘‘ New York” (Dietz). 

12. HYBROMA Clemens 

(With Isocorypha Dietz, in part) 

Antenne rather more than half as long as fore wing; fore wing normal, typically 
with all veins free (fig. 85) in H. (7) chrysocomella (fig. 83) with R, and R; 
stalked and Cu. lost. (H. servulella shows a trace of the basal fork of A.) Hind 
wing with costa arched, Sc extending well beyond middle, R straight, running to 
costa, M primitive, forking well before middle of wing, M,,, connected by a trans- 
verse vein to R but M, free; M, running to apex. Cu forked, free. 

In placing chrysocomella in this genus rather than in Isocorypha, I have put 
more weight on the unique venation of the hind wing than on the fore wing, which 
agrees with that of mediostriatella. 

l. H. se1vulella Clemens. Bright light yellow; antenne fuscous. Fore wing 
with costal edge brown from base, widening into a patch beyond middle, which 
may rarely extend across the wing; a second patch two-thirds way out; basal half 
of inner margin with an irregular brown patch. Yellow ground when least 
extended, appearing as four, partly confluent, rounded spots, besides the yellow 
apex. 1] mm. ; 

June and July. 
Cohasset, Massachusetts, to western Pennsylvania, northern New Jersey, and 

Missouri. New York: Ithaca. 
_ 2. H. (?) chrysocomella Dietz. Closely similar to H..servulella, but with brown 
markings more extensive, usually cutting off a rounded yellow spot at the anal 
angle. Ground rather darker, the markings more purplish. 7 mm. 

KKansas and westward. 

13. LEUCOMELE Dietz 

Similar to typical Hybroma; wings (fig. 81) much narrower, hind wing with 
sinuate costa, Sc extending less than half the length of the wing, with all three 
branches of M connected to R by a short cross-vein, and base of M lost. Ovipositor 
extensile, membranous. j 

1. L. miriamella Dietz. White; vertex and thorax dark purplish brown; fore 
wing dusted with blackish, gathering to form streaks along costa and base of inner 
margin; a couple of bars in fold, and several lesser spots. Apex darker. Fringe 
checkered at base, outer part whitish with a dark dividing line. 9.5-14 mm. 

The types were taken on the trunk of a cherry tree in June. The apical third 
of the fore wing may be suffused with black except for the barred fringes; and the 
bars in the cell may fuse into a heavy oblique fascia. 
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14. HOMOSTINEA Dietz 
Antennz two-thirds as long as fore wings; fore wings (fig. 76) lanceolate, R,, 

M,, and M, stalked; M, sometimes lost, accessory cell present. Hind wings nar- 
rower than fore wings, narrow-lanceolate, cell open below media; costa sinuate; 
Sc only two-fifths as long as fore wing; one medial lost, and radius and M, often 
barely traceable. : 

1. H. curvilineella Dietz. Pale yellow dusted with blackish; antenne blackish; 
fuscous dusting variable, and sometimes very slight, gathering at base of costa 
and forming obscure spots and streaks. First discal dot normally represented by a 
black spot, and the outer one by a curved, oblique streak. 9-12 mm. 

The moth flies in the Gulf Strip in June, and northward in July. 
District of Columbia to Missouri, Kansas, and Texas. New York (?) 

15. @NOE Chambers 
Head normal; antenne three-fourths as long as fore wing. Fore wing lanceolate 

(fig. 75); R;, M,, and M, stalked; Cu, lost; hind wing linear, with short Sc and 
sinuate costa; M represented by a free, forked or trifid vein; Cu obscurely forked 
at margin or simple. 

1. G@. hybromella Chambers. Head yellowish white, dusted with brown; thorax 
and basal third of fore wing maroon brown, ending at an erect silvery fascia. 
Outer part pale green, easily fading to pale yellow, somewhat irregularly dusted 
with brown. 8-9 mm. 
Northward, the moth flies in July, and in the Gulf Strip in June. 
Maryland; Pennsylvania; southern Ohio; Mississippi. 

16. MEA Buseck 

(Progona Dietz, not Berg) 
Palpi with second joint bushy, clothed with spreading, hair-like scales on its 

apical half; leaving the upper edge free, third joint rough and blunt. Antenne 
rough-scaled, two-thirds as long, or as long, as fore wings. Fore wing lanceolate, 
Cu, lost, M, and M, stalked, R; and M, stalked; R, arising well back from angle of 
cell; hind wing with Sc ending two-fifths way out on costa; costa sinuate; cell 
closed, M, and M, stalked. Fringe nearly twice as wide as membrane. 

The venation is Tineid, but the sexually dimorphic antenne suggest the Adelide. 
I have had no opportunity to examine the structure fully. 

1. M. skinnerella Dietz. Vertex white; palpi and face black. Antenne fuscous 
brown, white toward the base. Thorax white; fore wing white, dusted with brown, 
shaded with orange toward apex and on fringe; costa irregularly edged with dark 
brown well toward apex, and with some smaller, ill-defined, brown spots. 7.5 mm. 

July. 
Northern New Jersey. 
2. M. bipunctella Dietz. White; shoulders black; dark costal shading forming 

only two projecting waves. : 
Florida; Ohio. 

17. TRIPTODEMA Dietz 
Fore wing with normal venation, all veins free; hind wing lanceolate, the costa 

not sinuate, with M primitive, three-forked, with no cross-vein between the forks, 
but one present between M, and Cu. Fringe nearly twice as wide as membrane. 
Ovipositor membranous. 

This genus apparently is related to Hybroma. 
1. T. sepulchrella Dietz. Dark brown, dusted with yellow, the yellow dominant 

on the thorax. Head russet. Fore wing with yellowish streaks in cell and fold, 
cut by the dark brown discal spots. A large dark brown spot near base. 8 mm. 

August. 
Plummer’s Island, Maryland. 
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18. XYLESTHIA Clemens 

Head wholly rough, palpi with third joint very thin, half as long as second; 
second joint with a large brush of hair as in Amydria. Antenne two-thirds as 
long as fore wings, as in Tinea, with a very heavy pecten. Wings as in Amydria, 
narrower, with rough scaling and scale tufts. 

1. X. pruniramiella Clemens. Dull pale brown, usually with paired paler striz 
and the scales largely black-tipped; sometimes nearly immaculate or with a darker 
shade through the middle. Fringe barred in var. kearfottella Dietz. 12-15 mm. 
(congeminatella Zeller, clemensella Chambers). 
The moth is locally common from May to August. The larva is dirty white, with 

a brown head and cervical shield. It mines in woody excrescences on plum. The 
cocoon is made of frass and is placed near the mouth of the burrow. April and 
May. 
New Hampshire to Georgia, Kansas and Texas. New York: Ithaca, West Farms. 

19. AMYDRIA Clemens 

(Myrmecozela Meyrick, in part) 

Head rough, though less so than usual in the Tineide, with short flattened hair. 
Antenne whorled with scales, half as long as ‘fore wings, pecten absent. Tongue 
and maxillary palpi very small; the latter porrect; labial palpi upturned to vertex 
with a spherical tuft on the second segment; the third segment about as long, and 
slender. Venation like that of Tinea. 
Almost all the moths are identical in 

pattern, and are light straw yellow 
with brownish markings and _ reticula- 
tion; but they differ widely in the male 
genitalia. The figures show the outline Ge 100 
of the valve as shown by denuding. 

I. Head rougher, third segment of Figs. 99-100. RIGHT VALVES OF MALE 
palpi compressed laterally (Amydria). GENITALIA OF SPECIES OF AMYDRIA 

1. A. effrenatella Clemens. Fuscous 99, A. effrenatella; 100, A. brevipen- 
shading usually forming a discal patch nella (from co-type in the United States 
extending obliquely down and basad into National Museum) 

the fold, a shade in the fold near the 
base, spots about the outer margin, and a shade along the inner margin. 15-25 mm. 

The male uncus ends in two long spines, the valve has a moderate spine on the 
ventral edge (fig. 99). 

June and August. 
Massachusetts and Parry Sound, Ontario to New Jersey, Missouri and Pennsyl- 

vania. New York: Ithaca. 
2. A. brevipennella Dietz. Tuft on palpus smaller than in A. effrenatella; moth 

usually paler with light reticulation, leaving the marginal spots and discal patch 
strongly contrasting; sometimes differing from small specimens of A. effrenatella 
only in structure. 14-15 mm. 

The maie is easily distinguished by the absence of the spine on the lower edge 
of the valve. The uncus is only slightly cleft (fig. 100). A blackish variety of 
this species is known. 

Maryiand; District of Columbia; Virginia. 

If. Head smoother; vestiture of front less prominent; third segment of palpus 
flattened from front to back (Dysmasia Herrich-Scheffer). 

3. A. dyarella Dietz. Gray to dark fuscous brown, inner margin with distincter 
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markings, fringe with nine dark bars. Dark markings contrasting and clean-cut 
on a nearly ev enly colored ground, tending to be transverse. 13-15 mm. 

I have not seen this form, and nething has been published as to its structure. 
It was taken at Hazelton, Pennsylvania. It is darker than any of a large group 
of related southern species. 

Pennsylvania; Maryland. 

SETOMORPHA Zeller 

(Semiota, Apotomia Dietz) 

Head smoothly scaled, palpi moderate, ascending, flattened, second joint thickened 
with scales, and with lateral sete; tongue and maxillary palpi obsolete. Wings 
<ther narrow, ovate-lanceolate. Fore wing (fig. 79) with a more or less hyaline 

fovea in the accessory cell, which is not w holly separated from the discal cell, the 
fovea distorting the venation in both sexes; R, to R, stalked, Cu, and Cu, united in 
male, stalked in female. Hind wing with costa sinuate, Sc short, M, and M, stalked, 
M, and Cu, united in male, separate in female. ima, and Cu, of fore wing stalked 
in some specimens, in others, free. Fovea with fine spinules on the wing-membrane, 
which may represent aculez. 

1. S. insectella Fabricius. Dull luteous, dotted with light gray-brown. 8-20 mm. 
(operosella, imamoenella, ruderella Zeller; multimaculella Chambers, majorella, 
sigmoidella, transversestrigella, fractilineella Dietz). 

If the species occurs at all in the northeastern States, it is a stray. It is an 
important pest of stcred food in the tropics. 

Family 10. PSYCHIDA& 

(With Tineide, in part) 

Mouth parts typically all rudimentary, the palpi usually reduced to 
hairy tubercles, and the rest lost; a little more developed in Kearfottia. 
Tfead with loose, hairy vestiture, that on body variable; ocelli absent, 
with rare exceptions. Eyes small and retracted, often nearly buried 
in vestiture; antennz moderate to very short, in higher forms broadly 
peetinated, with sealing irregular and confined to the upper side; in the 
lower forms with the normal two whorls and some bristles. 
Abdomen of female ending in a bushy tuft, whose hairs are mixed 

with the eggs. Legs short, and in higher forms, hairy, the spurs tend- 
ine to disappear. Typically with more or less translucent or transparent 
wings. Fore wing with base of M quite distinctly preserved and often 
forked; Cu apparently 2- or 3-branched; accessory cell separated from 
eell by a fine vein, or fused with it as in other Tineoids, R; 
always running to outer margin, near apex. At least the middle por- 
tion of 1st A preserved, often connected to 2d A by a crossvein or 
renning into 2d A; 3d A free at base and quite strong; usually with 
the tip very distinctly forked, and the upper fork joining 2d A. 
Ilind wing typically with R, full developed, running across to Se, 
oiten with tip of Se free, and often with an anastomosis between R 
and M, farther out; two or three anals, none distinctly forked at 
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base. Very often a few veins are lost, or there may be secondary 
veins developed, especially in the costal region of both wings, making 
the homologies uncertain. The foregoing description applies fully only 

Fics. 101-105. psycHin& 

101, Thyridopteryx ephemereformis, male venation; 102, Hurycyttarus con- 
federata, male venation; 103, Solenobia walshella, male venation; 104, Kearfottia 
albafasciella, venation; 105, Thyridopteryx ephemereformis, seta map of larva 

to the males of the more specialized genera; in the lower ones, the 
venation is as in the Acrolophid Tineidx, from which only the tufted 
abdomen of the female, and small first segment of palpi seem to differ- 
entiate them in the adult. The females in the lowest forms are much like 
the males, except for the abdominal tuft; but in the higher, they grad- 
ually become reduced till in the most specialized genera the female is 
maggot-like, without recognizable structures, and with only the per- 
sistent abdominal tuft to show that it belongs to the Lepidoptera. 
These last forms never leave the pupa shell, but are fertilized within 
the cocoon by means of the.long extensible abdomen of the male, and 
lay their eggs within the empty pupa shell, shrinking as they lay them. 
Even the lower forms that have preserved their legs and other append- 
ages usually lay their eggs in or on the cocoon. 

Eggs thin, of flat type, laid in a mass mixed with hairs. Larva (fig. 
105) with the true legs strong, and the prolegs reduced practically to 
their hooks, the prolegs all similar, with a single horse-shoe of uniord- 
inal hooks, open on the inner posterior side, even the anals being prac- 
tically like the others. Head with adfrontals massive, typically not 
reaching much above top of front, the front never reaching the ver- 
tex. Cervical shield large, surrounding the spiracle, which is length- 
ened horizontally ; meso- and metathorax also with dorsal plates. Body 



| 142 Wiuuiam T. M. Forees 

with sete i and il unusually variable in position, normal in lower 
forms, in higher with ii nearer the mid-dorsal line than i, or even 
directly above it; iv and v adjacent. All the known larve live in a 
movable case, with a large anterior opening for feeding, and a smaller 
posterior one through which the excrement is passed, through which the 
pupa emerges, and, in the higher forms, through which the extensible 
abdomen of the male is passed to fertilize the female. In the lowest 
forms the case is flattened and ellipsoidal (very likely so in Kear- 
fottia), in Solenobia tending to be triangular, with a three-valved pos- 
terior opening, like that of many Coleophoride; in the Psychine fusi- 
form, tapering strongly to each end and Cover d on the outside with 
bits of foreign matter. 

Pupa with second segment of abdomen more or less movable, dorsal 
headpiece narrow and prothorax unusually wide for a Tineoid; antennze 
short, broad in those species whose imagoes have pectinate antenne; 
maxille rather quadrangular, not covering the labial palpi at all, 
exactly as in the Hepialide; the mandibles forming a distinct separate 
sclerite. Abdomen with each segment armed with an anterior row of 
spines and a posterior one of bristles; female pupe of higher forms 
larviform, intermediate between the larva and grub-lke adult in appear- 
ance, but brown and chitinized. 

The family characters as given above are from the more typical 
specialized forms; the lower ones have not been fully studied, and show 
an intergradation to the lowest Tineoids, the pupxe having diffuse areas 
of spines dorsally. In spite of the wide variation, the European 
genera, which are many, form almost a perfect series from the lowest 
to the highest. The position of Kearfottia is doubtful, in the lack of 
knowledge of the early stages, but it seems related to the Lypusine, 
rather than to the Tineide or Yponomeutide. In many of its char- 
acters it is an exception to the definition of the Psychide, but the 
female has the characteristic, bristly anal tuft. 

Subfamily Lypusine. Female winged. Palpi distinct; vertex in our species 
moderately roughened; antenne practically simple. Fore wing (fig. °104) with 
R, running to outer margin, with all veins preserved, in our species with all free; 
accessory cell distinct, separated from discal by a fine vein; base of M in our 
species not forked. Cubitals rather short, and running squarely across to inner 
margin; 1st A free, weak. Hind wing with R, appearing merely as a crossvein 
from Sc to R, cell much shorter on anterior side, the: area above the base of M 
in our species quite small; with complete venation, or (in Kearfottia) with Cu, 
lost. Anal region a little reduced, though fully veined. Larva in a usually 
flattened case; normally a scavenger or carnivorous; pupa with cremastral spines 
dorsal. Kearfottia. 

Subfamily Talaeporiine. Female wingless, but with normal eyes, antenne, legs, 
and other appendages; leaving the cocoon for fertilization but laying its eggs 
within it. Male structure as in Lypusine, antenne bristled; the fore wing in 
Solenobia with a vein lost (fig. 103). Case s;mewhat flattened, but with triangu- 
lar valve; the larva feeding on lichens. So! nobia. 
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Subfamily Psychine. Female wingless, legless, and naked except for the terminal 
tuft; never leaving the pupal shell, or only after the eggs are laid; male antenne 
pectinate; abdomen extremely extensible, conical when retracted; fore wing with 
all radials preserved or, rarely, one lost, often with a medial lost (by union of 
M, and Cu, ?), often with extra veins. Accessory cell not distinct, 1st A con- 
nected to 2d A by cross vein, or running into 2d A. Hind wing with tip of Sc 
free, as a spur, the veins toward the margin variable and anastomosing, often 
with additional spurs, normal in Chalia; M, stalked with M, or lost. Larva of 
northeastern species in a fusiform case; with true legs shorter and stouter than 
usual, with ii higher than i on abdomen. Pupa with cremastral spines subventral 
(save in Chalia rileyi). 

Male with transparent wings, hind wing subtriangular and small; fore 
wing more than twice as wide (fig. 101); abdomen conical. Larva with 
tubercle ii directly over i (fig. 105). Thyridopteryx. 

Male with opaque, smoky wings, broad and ample, the abdomen hardly. 
exceeding them (fig. 102); larva with tubercle ii on the annulet behind i. 
Eurycyttarus. 

Male with translucent smoky, hairy wings, intermediate in width, the hind 
wing not lobed and relatively small. Fore wing with two veins lost, the rest 
free; 1st A curving down into 2d A; hind wing with seven veins, all free; 
the cell short in front. Chalia. 

1. KEARFOTTIA Fernald 

Front smooth, vertex with more or less rough scaling, leaning forward; much 
as in the Ccophoride; palpi oblique, reaching middle of front, second segment 
with long, loose hair-scales, third porrect; tongue minute; maxillary’ palpi 
scaly; no ocelli; antenne rather less than half as long as fore wing, heavily 
ciliate, the cilia as long as the segments. Fore wing (fig. 104) elliptical, three 
times as long as wide; with complete venation, the veins from R, to Cu, nearly 
equidistant, Cu, a little more widely spaced, R, arising a third of the way out. 
Hind wing about half as wide, nearly semicircular, Cu, arising two-thirds way 
out on the cell, anals all present, 2d A forked at base, sinuate, Cu, missing, mdcv 
unusually long and oblique, the simple base of M continued as M,,.; udev short, 
transverse. Female similar with a heavy body and large terminal tuft. Larva 
unknown. 

The genus would fit almost as well in the Tineide (between the two sub- 
families) or in the Yponomeutide (in the broad sense) as here, but the resem- 
blance to Narycia and Diplodoma suggest a position near the foot of the Psychid 
series. , 

1. K. albafasciella Fernald. Head, thorax, and basal and apical thirds of fore 
wing deep brown; middle third cream white, usually with four dark spots along 
costal, and three along dorsal edge. ¢ 8 mm., 2 12 mm. 

July. 
Maryland; southern Ohio; Missouri (7). 

2. SOLENOBIA Zeller 

Characters of the subfamily. No ocelli, M, (?) lost (fig. 103), M, and M, 
stalked or connate; hind wing with M, and M, stalked. A small area of aculee near 
the base of cell. Female with a minute lanceolate rudiment of a wing. 

The pupa is similar to that of Tinea, but the rows of spines are triple, rather 
than single; and the maxille are very short and widely separated, but have distinct 
maxillary palpi, separated by a suture. The antenne are also shorter than in 
Tinea. 



144 WituiAM T. M. ForsBes 

1. S. walshella Clemens. Male smoky; fore wing more or less contrastingly 
mottled and dusted with whitish; ‘translucent. 12 mm. Female smoky black, 
rough, with sparse hair-scales. 

The larva feeds on lichens on trunks of trees. The moth is not rare but is 
easily overlooked. 
New York and south. New York: Ithaca, Bronxville (Woodruff). 

3. CHALIA Moore 

Antennee short, broadly pectinate; abdomen conical and hairy, with large 
genitalia exposed at the end. Fore wing triangular, with costa rather straight 
toward base; apex rounded over, and inner and outer margins straight. Two 
anterior radials lost; R, and R; connate or shortly stalked, forking over the apex, 
M, and M; connate, Cu, and Cu, both arising from lower margin of cell. 3d A run- 
ning into 2d A. Hind wing two-thirds as long as fore wing, but of only half the 
area. Sc free; cell narrow in front; all the veins widely spaced, and one medial 
lost. ; 

The pupa has widely separated, quadrangular maxille and distinct mandibles, 
as in the Hepialide. The cremastral spines are nearly terminal but above the 
anus; the wings of the male less than half the length of the body, obsolete in the 
female. The abdominal segments have two toothed ridges. The case is nearly 
cylindrical but somewhat fusiform. It is 1] mm. long, and is covered with fine, 
dust-like material (lichens 7). 

This description is drawn up from ©. rileyi, which may prove to be distinct 
from the genus Chalia. It is more primitive than our other Psychine. 

1. C. rileyi Heylaerts. Translucent smoky, without markings. 10-12 mm. 
The larva is flesh color; its thorax yellow, striate with dark brown, and shin- 

ing. The moth emerges in September. 
Missouri; Jefferson County, West Virginia. 

4, EURYCYTTARUS Hampson 

(Psyche, in part) 

Male antenne very broadly plumose; tibial epiphysis quite small; one medial 
lost in both wings (fig. 102). 

1. E. confederata Grote and Robinson. Smoky, the wings thinly but evenly 
scaled. 15 mm. (H 41:8; 1:16, larval case.) 

The larve feed on low plants, climbing up on the trunks of trees to pupate, 
in the early spring. The case is fusiform; less than 25 mm. long. It is covered 
with pieces of leaf, and so forth, running lengthwise, and, usually more than half 
as long as the case. 
New York to Colorado and south. New York: Ithaca, New Baltimore, Staten 

Island; Newtown, Long Island. 

5. THYRIDOPTERYX Stephens 

Male antenne broadly but stiffly pectinate, with simple, serrate apex. Hind 
wing rounded-triangular (fig. 101), extended at anal angle; wings transparent, 
except costee and inner margin of hind wing. 

1. T. ephemereformis Haworth. Transparent and smoky. 25 mm. (H 41:12.) 
The larva feeds on various trees and shrubs, even arbor vite and other ever- 

greens, and is sometimes injurious. The moths emerge in late fall, and the eggs 
hibernate. The case of the full-grown female may be nearly 50 mm. long; that 
of the male is always much smaller. 

Connecticut to Florida. New York: Geneva (cases), Fort Edward, New Balti- 
more, Mt. Vernon, New York City, Staten Island; general on Long Island. Not 
hardy at Ithaca, but a pest on Long Island. 
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Family 11. TISCHERIIDA 

(Tineide, in part) 

Vertex with a rather smooth, spreading, flat tuft covering base of 
antenne; front smooth-sealed, high, tapering strongly below. Ocelli 
absent; maxillary palpi obsolete; tongue weak, scaled; labial palpi 
smallish to minute, somewhat roughly sealed, but without bristles, not 
upturned. Antenne with scape smallish, a third the width of the eye, 
with a small, modified, scaly pecten. Segments of shaft slender, and 
ciliate below, with outer whorl of scales perceptibly raised. Eyes large 
and naked. Hind tibie hairy, the upper spurs well toward base. Fore 
wing lanceolate (fig. 106) more or less caudate, with large discal and 
aecessory cells and all veins arising from them short. All radials pres- 
ent; R, arising before the middle of. the cell; R, running to costa; 
one or more dorsal veins lost, and those present very short; the last 
cubital running directly across to inner margin. Hind wing normally 

Fics. 106-107. TISCHERIIDA 

106, Tischeria, venation; 107, Tischeria malifoliella, seta map of larva 

hardly half as wide as fore wing, in a few males about as wide, pointed; 
female frenulum of 2 bristles. Venation reduced and cell open. 

Larva (fig. 107) less specialized than the Lyonetiide and Opostegide, 
stronely flattened; epicrania with an obscure lateral keel, with the nor- 
mal setz preserved, the epicrania extending a third their width behind 
the vertex. Hypostoma well developed, with divergent lateral sutures. 
Labrum with well developed pilifers; front reaching vertex, but some- 
times narrowed to a point behind. Ocelli preserved,.equal in size. 
Mouth parts small, normal. Mandibles of the biting type, the larva 
eating the parenchyma. Thoracic legs wanting. Abdominal segments 
slightly lobed laterally; prolegs with transverse bands of rudimentary 
hooks. 

The larva is a leaf-miner, usually making a large blotch. Some- 
times the feeding is all on one side, leaving the beginning of the mine 
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as a projecting point (trumpet-mine). The frass is ejected through 
a small slit in the leaf. 

Pupa incomplete, of a low type, with segment 3, and possibly segment 
2 free; fairly well chitinized. Setz# sometimes very heavy, i and ii 
approximate on the movable segments. Dorsal spines fine, in one 
patch, or in two patches of spines of unequal size; sometimes with a 
row of larger posterior spines (oak species). Cremaster of two heavy, 
upeurved hooks. Head with large dorsal piece; prothorax small; maxil- 
le long, nearly covering palpi; no maxillary palpi. 

There appears to be only a single genus north of Florida. It is 
rather like the Tineide but the early stages are specialized for leaf- 
mining, and at the same time have some primitive characters. 

-1. TISCHERIA Zeller 

(With Coptotriche Walsingham) 

Characters of the family. In many species, the under side of the fore wing 
is clothed with many fine spinules that may represent aculex, but they are too 
coarse, and are more likely to be modified scales. Various sexual modifications 
of the wing are common, the most extreme form being that of 7. zelleriella, in 
which the costa of the hind wing is notched, and the usual fringe replaced at the 
notch by fine, short bristles. 

Key to the species 
1. Nearly even dark gray. 

2. Scales evenly colored and quite purplish....................02.+008 2. aénea. 
2. Seales merely shining fuscous, with paler tips; a smaller species. 

1. malifoliella, 3. roseticola. 
1. Fore wing powdered with blackish or with bands of powdering. 

2. Scattered small areas of black dusting................... 6. solidaginifoliella. 
22) Two) oblique transverse) fasciteyciy.s-ce oe oe oy nese ne eee 5. heliopsisella. 
2. Heavily dusted all over.........0. 0.0... ee eee eee eee eee ee 4. ambrosicella. 

1. Fore wing yellow, often broadly shaded with darker yellow, or with a ea 
little brown dusting; larve on oak and chestnut. 

2. Hind wing of male as wide as fore wing. 
3. Male with apical: fringe notched). 273... <0) eee 16. zelleriella. 
3. Male with fringe normal. 

4,°Hind wing regularly lanceolate..¢..:2...2.. 0-4. o0eeeeee 15. sulphurea. 
4, Hind wing widened at base, abruptly attenuate just beyond middle. 

14. clemensella. 
2. Hind wing of male half as wide as fore wing. 

3. Male with a fuscous patch near base of fore wing below, and less marked 
ones on both sides of hind wing...................... 12. citrinipennella. 

3. Male without such patches. 
4. A patch of fuscous scales at anal angle of fore wing above. 

5. Vertex deep brown; fore wing pale lemon yellow, apex reddish or 
brown, sometimes dusted with black................... ll. badiiella. 

5. Vertex concolorous; fore wing dull ochreous........... 10. tinctoriella. 
4. No such patch. 

5. Abdomen densely dusted beneath with fuscous brown on a pale yellow 
STOUNG Me os ac assays eysborg tae lates a aa eI Nene 9. castanecella. 

5. Abdomen not dark dusted. 
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GB. Pore Wane Gill "OOH, ssioo dboccoaugoesanobo bogs onogodat 8. concolor. 
‘6. Fore wing reddish yellow, margined with purplish fuscous. 

7. fuscomarginella. 
6. Fore wing pale straw yellow, with dark-dusted spots. 

13. albostraminea. 

1. T. malifoliella Clemens. Mouse gray, a little shining, the scale-tips showing 
some golden iridescence. 6 mm. 
Larva on apple, starting in a linear mine, which is gradually widened into a 
large blotch; but is not tentiform until the formation of the cocoon, when a fold 
is made, to contain the pupa. Larva in August; moth in May. 

This moth, the “trumpet-miner ”, is generally distributed. 
New York: Menands (Albany Co.), Schenectady, East Greenbush. The larval 

work is seen throughout the State, but I have seen no records. 
2. T. aénea Frey and Boll. Similar to 7. malifoliella, rather larger, distinctly 

brighter and more purplish, with strong bronzy iridescence and purple apex; the 
hind wing rather more nearly concolorous. 7 mm. 

The larva occurs on Rubus. The mine is generally straight, and runs to the 
edge of the leaf, usually between two veins. The mine is crumpled in parallel folds, 
much like that of the oak-feeding species and Lithocolletis. 

Massachusetts; Ohio; Pennsylvania; Texas. 
3. T. roseticola Frey and Boll. Indistinguishable from malifoliella in the adult 

stage, but usually a little smaller, duller, with broader wings, slightly more roughly 
scaled toward the apex, and with a yellower face. 

The larva is a trumpet miner on rose. 
4. T. ambrosizella Chambers. Head powdery dull brewn; fore wing luteous, 

-heavily dusted with blackish, showing traces of the transverse bands of 7. heliop- 
sisella, the dark markings leaving two or three lightly dusted and more distinctly 
yellow areas toward the outer margin. Fringe mouse gray with some black-tipped 
scales. Hind wing mouse gray. 6 mm. 

The larva mines Ambrosia trifida and does not form a nidus. 
Kentucky; Ohio; Missouri. : 
5. T. heliopsisella Chambers. Deep ochre yellow. Fore wing with two oblique 

eray fascie from a third way out on costa to middle of inner margin and from 
beyond middle of costa to three-fourths way out on inner margin; a costal streak 
from the latter to the apex, and a streak in base of fold; all the black dusting 
a white ground. 8 mm. (nolckenii Frey and Boll). 

The larva occurs on Heliopsis and Ambrosia, in August. It spins a circular 
white nidus for shelter within the mine, and pupates in it. 

Southern Ohio; Kentucky; California. 
6. T. solidaginifoliella Clemens. Cream color or light straw yellow; shaded 

with bright yellow, becoming yellow-brown in the costal fringe. Head solid yellow; 
fore wing with scattered spots of black dusting. 7 mm. 

August. Larva in a flat, white blotch on upper side of leaves of Solidago. 
Pennsylvania to Texas. New York: Albany. 
7. T. fuscomarginella Chambers. The larva is a miner on the under side of oak 

leaves. 
Kentucky. 
8. T. concolor Zeller. This species is known only from Texas. The mine is at 

the edge of a leaf of oak. 
9. T. castanewella Chambers. Pale yellow, all the margins of the fore wing 

strongly shaded and dusted with yellow brown; the under side of the abdomen 
contrastingly dusted with dark brown except at the apex. 8 mm. 

The larva forms a narrow blotch mine along the edge of a leaf of chestnut. I 
have never seen a male. 

Virginia; Kentucky. 
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10. T. tinctoriella Chambers. Dull ochre, the margins noticeably dusted with 
dark-brown, darker than badiiella. Fore wing of male gray-scaled below, except 
at the apex and below the fold. (quercitella Clemens). 

Larva in a blotch-mine on the upper side of an oak leaf, the mine extending out 
into lobes and marked with zigzag purple lines. 

Kentucky; Missouri. New York: Albany (New York State Museum). 
ll. T. badiiella Chambers. Light straw yellow, with contrasting, dark-brown 

vertex; apex of fore wing usually dusted with black (var. pruinosella Chambers) 
typically with the two dots only; fore wing more or less tawny-shaded from anal 
angle to apex. A small dark spot two-thirds way out on costa as well as the 
one on the inner margin. (citrinipennella Walsingham, not Clemens; purinosella, 
pruinosella Chambers). 

The larval mine is a crumpled blotch on oak like aD of 7. zelleriella. The moth 
occurs in August and in March. 

Quebee to Texas. ; 
12. T. citrinipennella Clemens. Yellow; head and thorax yellow-brown; costa 

and apical third shaded with yellow-brown; fringes much paler and duller. Hind 
wing whitish, becoming umber brown at base. Abdomen dusted with brownish 
yellow below, but much paler than in T. castaneeella. 8 mm.  (quercivorella 
Chambers; fuscomarginella Walsingham, not Chambers.) 

Mine on oak; crumpled like that of 7. badiiella. Moth in August. 
Pennsylvania; Ohio; Missouri. New York: Crosby (Yates Co.), Ithaca. 
13. T. albostraminea Walsingham. Pale straw color, not shaded with ochre; 

with blackish-dusted spots two-thirds way out on costa, five-sixths way out on 
inner margin, and over the apex, the latter the strongest. Apical fringe deep 
ochre. Underside pale with deep-ochre apical fringe. 5 mm. 

The larva forms a small blotch on white oak. The moth emerges in August. 
It is our smallest species. 

District of Columbia; Kentucky. New York: (type). 
14. T. clemensella Chambers. Yellow, costal edge and some dusting toward apex 

below browner. Basal half of fore wing, below, with yellow sex- scaling (bicolor 
Frey and Boll). 

Texas. 
15. T. sulphurea Frey and Boll. Texas. This moth is unknown to me. 
16. T. zelleriella Clemens. Light ochre, with a deep yellow shade in fringe over 

apex, costal fringe of hind wing brown, dorsal pale. Hind wing whitish in the 
male, gray in the female. Under side of fore wing with long, stiff hair, extending 
obliquely up from near inner margin, nearly across to costa, and from base three- 
fifths length of wing; cell clothed with dense fine scales. 9 mm. (Coptotriche Wal- 
singham; complanoides Frey and Boll; latipennella Chambers). 

The larva makes a trumpet-mine on oak, and is unique in Tischeria in leaving 
its frass within the mine in a series of curved lines. The moth occurs generally in 
March and April. 

Distribution general. 
New York. (Henry Edwards.) 

Family 12. LYONETIIDA 

(Tineidee, in part) 

Vertex either hairy or scaled; face smoothly scaled, strongly oblique; 
tongue weak and naked or obsolete; maxillary palpi usually obsolete ; 
more rarely quite short, straight, and drooping; labial palpi short and 
scaled, drooping or obsolete, best developed in Phylloenistis, which only 
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doubtfully belongs to this family. Ocelli absent. Antenne with scape 
enlarged and flattened; with eye-cap except in a couple of species of 
Phylloenistis. Shaft with two nearly equal whorls of scales to a seg- 
ment. Hind tibiw with long bristly hair above, becoming a row of 
strong bristles in Phyllocnistis; upper spurs attached well above the 
middle. Fore wing lanceolate, often caudate (with a slender pro- 
longation of the apical membrane), R, running to costa; radials often 
reduced to three; R, leaving cell well toward base of wing, except in 

Fies. 108-112. LYONETIID=E 

108, Paraleucoptera albella, venation (after Heinrich) ; 109, Bedellia 
somnulentella, venation; 110, Bucculatriz, venation; 111, Lyonetia, 
venation of fore wing; 112, Phyllocnistis, venation 

Phylloenistis, or lost. Not more than four dorsal veins. Vein Ist A 
weak, free; 2d A variable, even within the genus Cemiostoma. Hind 
wing linear or lanceolate, its fringe much wider than itself, the mem- 
brane abruptly narrowed near or before middle of costa. Se short, 
running close to costal edge, or even fused with it; sharply diverg- 
ent from the R-stem from the base as in the Elachistoidea; R-stem 
running to apex, with one or two medials given off from its lower 
side; Cu separate, simple except in Philonome; anal region extremely 
reduced, often without distinct veins. 

Egg flat. Larva with both true legs and prolegs present; 16 legs, 
except in Phylloenistis. Body nearly eylindrical. Head much fiat- 
tened in the normal series, with strong lateral keels and reduced mouth 
parts. Ocelli, six, in two groups; some sete lost. Front quadrangular ; 
hypostoma as in the Tischeriide. Setzw# iv and v on abdomen remote, 
i nearer the middle line than ii; sete of prothoracic wart widely 
separated ; sete of prolegs uniordinal in a complete ellipse; rarely with 
traces of a second row. 

Pupa with al] appendages soldered together and no free segments; 
labial and maxillary palpi not visible; labrum a separate sclerite; 
appendages nearly as long as the body; antenne longer than wings; 
prothorax narrow, especially on the middle line, the dorsal head piece 
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wide. Spiracles small, circular and slightly projecting. Dorsum of 
abdomen not spinulated. 

The larve and pupe of Bucculatrix and Phylloenistis are aberrant 
and are discussed under their genera. 

The family is somewhat heterogeneous and has been divided by some 
into four or five, in fact one for each really well-marked genus. Buc- 
culatrix is quite isolated, but its imago agrees with the characters of 
the family, while Phylloecnistis is practically half way between the 
Lyonetiide and the Gracilariide, showing a mixture of the characters 
of both in all stages. European workers tend to separate a Lyonetia 
group from a Cemiostoma (Proleucoptera) group, but there are North 
American genera which connect the two so well that subfamilies can 
hardly be made. 

Key to the genera 

1. Vertex rough, bristly, contrasting with lower face. 
2. Eye-cap edged below with a row of strong bristles; cell entirely above middle 

of wing; wing with a scale-tuft at middle of dorsal margin. 
3. Front running down far below eyes in a blunt point........ 7. Bucculatrix. 
SoH rOnb: “SROLU Cele. wore ein) \stere revels as stele Tey ceteris ket 8. Philonome. 

2. Eye-cap smoothly scaled; cell central in the wing, which is smoothly scaled. 
3. Four veins running from cell to inner margin. 

4. Hind wing with R, M, and Cu represented by 5 veins..... 1. Corythophora. 
4. Hind wing with R, M, and Cu represented by four veins. .2. Proleucoptera. 

3. Three veins from cell to inner margin (figs. 109, 111). 
4. Vertex ‘witha small fine: tult.25. gin. os oe eee 4. Lyonetia.™ 
4. Vertex and upper part of front extremely rough............... 5. Bedellia. 

1. Entire head smooth. 
2. Palpi moderate; tongue obsolete; eye-cap tending to disappear; fore wing 

with lanceolate discal cell and no accessory cell (fig. 112)...6. Phyllocnistis. 
2. Palpi minute; tongue present in our species; accessory cell present, but open 

outward so that R, and R, are stalked together; hind wing broader, lance- 
Olate (Gig. 108) io cuore. Rue ie oie nie als «pole teeter eee 3. Leucoptera. 

1. CORYTHOPHORA Braun 

Face smooth, with an erect tuft between antenne; antenne four-fifths as long 
as fore wing; eye-cap pointed anteriorly below; palpi moderate, smooth, droop- 
ing; maxillary palpi rudimentary. Fore metatarsi thickened with scales; hind 
tibie hairy. Fore wing sublanceolate; R, absent, R, and R, as in Cemiostoma, 
cell with four posterior veins; tip of 1st A distinct, 2d A simple; hind wing 
lanceolate, two-thirds as wide as fore wing; veins obsolescent at base; cell open 

both above and below M; Cu forked; anal region reduced. 
1. C. aurea Braun. Golden yellow; head and appendages very pale, projecting 

point of eye-cap rather darker; thorax nearly white, with golden tegule; fore 
wing becoming deep orange at apex; middle of costal and dorsal margins fading 
to white; fore tibie and tarsi dark brown externally. 9—9.5 mm. 

July. 
Routliow Ohio; Balsam, North Carolina. 

18 The Gracilariid genus Leucanthiza is likely to run to Lyonetia but is distinguished by its less perfec t 
eye-cap, moderately developed palpi. and orange coloring. 
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2. PROLEUCOPTERA Buseck 

(Leucoptera; Cemiostoma, in part) 

Face smooth; vertex with a small fine tuft; antenne four-fifths as long as 
fore wing; eye-cap good-sized, rounded, with regularly imbricated scaling, less 
perfect than in Opostega. Palpi small, drooping; tongue weak but distinct. Fore 
wing broad, with lanceolate, caudate membrane, with 10 veins, all separate, 
2d A forked at base, M, and R, absent; hind wing narrow, without cell, with 
M, and Cu, absent; fringe four times as wide as membrane. 

This genus is very closely related to Leucoptera (Cemiostoma) but is slightly 
more primitive. 

1. P. smilaciella Busck. Similar to C. albella; larger; first fascia much nar- 
rower, threé times as long as wide, strongly oblique, and starting nearer the ~ 
base; the second fascia a mixture of yellow and white, ending outwardly in four 
dark lines that converge on the apex; lead-colored spot smaller than in C. albella, 
and completely surrounded before and above with the yellow band. 

The moth has been obtained from June to September. The mine is a large, 
dirty upper-side blotch on Smilax, beginning as a line. The cocoon is formed on 
the leaf, under two bands of silk. 

Maryland; District of Columbia; southern Ohio; Pennsylvania. 

3. LEUCOPTERA Hubner 

- (Cemiostoma Zeiler) 

Head smooth, with the usual large, vertical scales on occiput only. Eye-cap 
well developed, apparently continuous with the head vestiture, when closed com- 
pletely covering eyes; mouth parts obsolete. Hind tibix with bristly hair; fore 
wing oblong-lanceolate, caudate; R, weak or absent. Only three veins running 
from cell to hind margin, M,,., M,;+Cu,, and Cu,; hind wing linear-lanceolate. 

In the American species (subgenus Paraleucoptera Heinrich,) R, and R, are 
stalked, R, stalked with M, but very short, and 2d A is forked at the base in the 
fore wing; the hind wing has only one medial. Typically, R, and R, are lost, and 
2d A is simple, but there are two medials in the hind .wing. 

1. L. albella Chambers. Sometimes with a few hairs to represent vertical tuft. 
Snow white; antenne pale fuscous with white eye-cap and apex; fore wing with 
a nearly square golden fascia from costa beyond middle, pointing toward anal 
angle; a larger spot on costa beyond it, reaching apex, sometimes broken into 
fascie, both of which are edged with brown; and a silvery gray spot near anal © 
angle, preceded and followed with black spots; with a yellow line before it, pre- 
ceded by fuscous-tipped scales. Fringe fuscous at apex and anal angle, paler 
between. 6 mm. 

Larva flat, lobed at sides, with pro- and mesothorax widest, then a couple of 
relatively narrow segments, and abdomen wider again, with minute but normal 
legs. 
Tt lives, often socially, in a very dirty frass-filled mine, on poplar and willow. 

The cocoon is like that of P. smilaciella. 
Kentucky; Colorado and west. 
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4. LYONETIA Hubner 

Vertex with bristling hair, intermediate between Proleucoptera and Bedellia, 
and Buceulatrix. Antenne with a strongly developed eye-cap, about as long as 
fore wings; palpi longer than eye, drooping, divergent; maxillary palpi minute; 
tongue obsolete. Hind tibiz with long, sparse hair. Fore wing narrow-lanceolate 
(fig. 111), caudate, with R, arising from near middle of cell, cell narrow, without 
accessory cell; with 4 to 6 veins arising from near its tip; 2d A strongly forked 
at base. Hind wing linear, with M, and M, arising out of R, M, lost, and Cu simple. 

The larva normally makes a linear mine. Spuler puts Lyonetia as a separate 
family from the preceding and following genera; but its characters do not seem 
very important. The imago hibernates under bark. : 

Key to the species 

I Hight brown with longitudinal white streak= 2.000) .."... 4. nee saliciella. 
Vie Ground white. 

No distinct iyellows area atu) apex Woy. a) acicpea a assy aielsper a as cee 1. speculella. 
s A large, orange-yellow patch at apex.................5....... 2. latistrigella. 

1. L. speculella Clemens. Shining white; antenne dark brown above, more 
or less annulate, paler below; palpi fuscous outwardly; hind. wings and fringe, 
also a narrow band on hind edge of fore wings, mouse gray, bronzed with purple. 
A brown streak from base along costal edge to beginning of fringe, typically very 
weak; the streak then running obliquely to inner margin, enclosing a white spot 
at inner margin. Another longitudinal bent streak in the middle of wing, meet- 
ing the transverse part of the “first; beyond this an orange-yellow spot. ‘A black 
apical dot. Fringe with three bars on custal side and one below, or sometimes 
with five costal and three dorsal streaks. Typically with blackish bars at middle 
and three-quarters way out, below fold. The type form is fully marked, but var. 
gracilella Chambers more lightly. 7 mm. (gracilella, apicistrigella Chambers. 
nidificansella Packard). ! 

The moth hibernates under bark. The larva occurs on grape, and, when com- 
mon, on many other trees and shrubs. The mine at first is linear, with the frass 
left in it; then it abruptly changes to a blotch, and the frass is then ejected 
through a hole. The cocoon is slung like a hammock on the back of a leaf. I 
have seen a specimen of the moth suffused with gray. 

The distribution is probably general; I have seen it from Pennsyly ania to British 
Columbia. ; 

2. L. latistrigella Walsingham. Similar; fore wing with a fascia running from 
middle of inner margin to three-fourths way out on costa, followed by a fer- 
ruginous patch; without the costal streak of L. speculella ; apical black dot pre- 
ceded by white scales. 9 mm. 

Larva in soft young leaves of Rhododendron maximum; mine at first linear, 
3 cm. lony and black, then abruptly widening but still linear for 3 cm., then a 
brownish blotch about 5 mm. by 4 mm. Pupa naked, suspended by a few silk 
threads to a bent leaf. 

Atlantic States (7?) (locality not stated). 
L. saliciella is known definitely only from the west but is to be expected in our 

territory; its larva feeds on willow. 
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5. BEDELLIA Stainton 

Vertex and upper part of face with a large tuft of hair, smooth below; no ocelli; 
antenna with an extremely large, massive pecten, practically an eye-cap; tongue 
naked, weak; palpi small, hanging, appearing as if socketed in the face, as in the 
Heliodines group; maxillary palpi absent. Hind tibia with bristly hair. Fore 
wing narrow-lanceolate (fig. 109), not decidedly caudate, cell narrow, in middle of 
wing; four veins running from cell to costa and three (two in the Floridian 
B. minor) to inner margin; A forked at base. Hind wing nearly linear, with 
reduced obscure venation, and with very broad fringe. 

The larva lives in a light web on the under side of the leaf of Ipomca. I have 
“not seen an adequate account of its structure, but it is less specialized than 
in the Proleucoptera group. 

1. B. somnulentella Zeller. Dull light gray, sparsely and irregularly dusted 
with fuscous. 11 mm. (staintonella Clemens). 

The moth has two broods, one cecurring in August, and the second from mid- 
September to spring. The larva may be found from July to September. 

This species is of general distribution in the northeast, and also occurs in 
Europe. NewtYork: New York City (Lintner). 

6. PHYLLOCNISTIS Zeller 

Eye-cap variable in size, absent in P. insignis; no pecten; eyes small. Head 
smooth, palpi rather well developed; hind tibize with regular rows of long bristles. 
Fore wing caudate (fig. 112), with smallish cell and no accessory cell; R, arising 
well beyond middle of wing, R; running to apex; in some species all radials 
present; A short, not forked. 

Feeding larva of the flat, Gracilariid type, with similar, very thin, blade-like 
mandibles and with hardly recognizable free portions of labium and maxille, but 
entirely without legs. Last-stage larva cylindrical; with rudiments of legs; with 
head practically reduced to a spinneret; not feeding. Mine serpentine, white or 
pale green, often shining (snail-track mine) with or without-central frass-line; 
parenchyma not eaten, but only the sap. Pupa within the mine, in a partly 
folded edge of the mine; of Gracilariid, rather than Lyonetid type; rather heavily 
chitinized; antennz and hind legs extending well beyond end of wings; segments 
4 to 6 of abdomen movable and 7 in male, 3 fixed; segments 3 to 7 with dorsal 
pits near the anterior margin, and heavily chitinized sete; segments 8 to 10 com- 
bined, shorter than 7. 

The moth occurs in May, July, September and October. 

The genus is as near the Gracilariide as the Lyonetiide, but is a little less out 
of place in this already rather heterogeneous family. Several entomologists make 
it the type of a separate family, Phyllocnistide. NSmilacisella, once put in this 
genus, is a Marmara. 

Key to the species 

leaGioOundmcolomzorance, larva on’ Composite ss... 582s... o uso. 1. insignis. 
1. Ground color white. 
2. A longitudinal golden streak from base to middle, connecting with the first 

dorsal fascia; larva on Magnoliaceex. 
SUC A eapanrtiyedoed swith) eblackewiemme cele eyes. ola 2. liriodendrella. 
Bepstreake not at all edged with black es .ssys2 05.0.2 e. 3. magnoliella. 

2. No such streak. 
See Pena ONeES WEG OUNMN): =< -2 mus ki carcewk aitve eats nnes conan areca: 8. liquidambarisella. 
ai, ILAIAVE) ‘Om [HOME IoR es aon co wade ae noc Fe aa) ache Scena Ole ep re 4. populiella. 
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3. Larva on grape or Ampelopsis. 
4. Middle of apical region filled with a gray patch...... 7. ampelopsiella. 
4. Middle of apical region white or golden. 

5. Mine slender and broadly filled with frass............. 5. vitifoliella. 
5. Mine broad. without central frass-line................ 6. vitigenella. 

1. P. insignis Frey and Boll. Head and thorax lead-colored; fore wing orange; 
inner margin gray to middle, the gray area almost reaching costa at base, costal 
edge black, expanding into a black-edged, lead-colored triangle at middle; similar 
costal and dorsal lead-gray spots beyond middle; fringe black-barred. Sometimes 
with a little white in the costal black streak. 

Larva on Erechtites. Moth in July and September. 
Southern Ohio; Missouri; Kentucky. 
2. P. liriodendrella Clemens. Similar to populiella. Apex broadly yellow; with 

a broad, yellow, longitudinal streak through middle of wing, joined by the tip of 
the oblique, postmedial streak; all markings finely edged with brown. 6 mm. 

The larva makes a convoluted tract-mine, with a central frass-line, in the smaller 
terminal leaves of the tulip tree, in July. 

3. P. magnoliella Chambers. Similar to P. liriodendrellu; the brown edgings 
weaker, and absent from the basal streak. 

Larva like that of the last species on various Magnolias. 
4. P. populiella Chambers. White. Antenne pale yellowish; eye-cap white; fore 

wing somewhat silvery; a dark gray, fine and broken, excurved postmedial fascia, 
with three slight dark bars in the fringe between it and apex. A strong black 
apical dot, from which extend two or three dark lines, in apical fringe; also an 
oblique streak before it in dorsal fringe; a slight, yellow shade before first fascia, 
and at apex. 6 mm. 

The larva forms a broad mine of the shining, snail-track type, but with distinct 
central lines of frass. It feeds on aspen and other poplars. 

Apparently common and general in distribution, but rare in collections. New 
York: Hemlock Lake (bred). 

5. P. vitifoliella Chambers. Similar to P. populiella; generally with black mark- 
ings rather more distinct, the second fascia usually extending onto the wing mem- 
brane, and yellow areas rather less distinct. 41% mm. 

Mine on grape, like that of P. populiella, with quite distinct frass line. 
Generally distributed; the commonest of the grape Phyllocnistises. New York 

(Beutenmuller). 
6. P. vitigenella Clemens. Imago often indistinguishable from the other white 

species, but usually with a ‘gray, antemedial shade on inner margin and with 
heavier and more extensive black markings; the second fascia, however, in the 
fringe only. 

The mine is a narrow, almost invisible snail-track, without a frass-line; some- 
times it is formed on Ampelopsis, and then is much contorted. 

7. P. ampelopsiella Chambers. Similar to P. populiella and vitigenella; with 
bars heavier, and the postmedial one distinctly double; apical region with a good- 
sized gray area on dorsal margin, in which the costal dark streaks often end; 
and, in some specimens, with a distinct, longitudinal, gray streak on basal half, 
and gray antemedial patch. Yellow shading distinct. 

Mine a narrow and much contorted tract, often fusing into a blotch; on 
Ampelopsis. 

8. P. liquidambarisella Chambers. Moth like populiella; slightly variable: the 
markings typically reduced to a minimum, with hardly any yellow. 

Mine of snail-track type without central frass-line; on sweet-gum. 
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7. BUCCULATRIX Zeller 

(The ribbed-cocoon makers) 

Head rough on vertex; front smooth, extending far below the eyes in a point. 
Antenne not long, with a well-developed eye-cap, fringed with stiff hairs; labial 
palpi small, hanging; maxillary palpi minute; tongue very weak, naked, distinctest 
in the niveella group, which also spin atypical cocoons. Fore wing lanceolate 
(fig. 110) with cell mostly in upper half of wing. Cu running nearly through the 
center of the wing; with all radials; R, arising near base, oblique; the others 
running directly across to costa; A not forked. Hind wing also lanceolate, with 
broad fringe; with veins more distinct than in Bedellia, R running to apex; two 
medials preserved; Cu simple. 

The larva at first forms a serpentine mine with a central frass-line, much like 
that of Nepticula; then leaves the mine, and skeletonizes the leaves, leaving one 
epidermis uneaten; it then lives exposed on the leaf. 

Larva with head normal, the front extending about two-thirds way to vertex. 
Body cylindrical, stout, green; setz normal; iv and v distant; i farther from 
middle line than ii, even on segments 8 and 9 of abdomen; prolegs strong, with 
two transverse bands of hooks (the anal pair as usual with a single row). tents 
legs normal. Pupa in a silk cocoon, as a rule attached longitudinally to a twig 
abdomen dorsally spinulated, with third segment free; a stronger row of spines 
on anterior edge of each segment. Labial palpi covered, hind “lees much longer 
than antenne; abdomen ending in a pair of laterally directed angles or spines. 

The species are closely similar, and numerous, and may not always run cor- 
rectly in the key; I have been obliged to omit a couple from lack of material. 
The cocoon is almost always spun in a characteristic way, so as to form longi- 
tudinal ridges with the silk threads in a regular pattern between them; in two 
or three species it is simply oval, with irregularly arranged silk. Bucculatrix 
is an aberrant genus, apparently nearest to the Lyonetiide, but with the larva 
modified for external life. 

Key to the species : 

1. Fore wing, head, and eye-cap dominantly white or cream yellow. 
2. Cream yellow, with vague shaded markings; no black; very small, 4 mm. 

1. luteella. 
2. Always with black in tuft or apical fringe, and usually in both. 

3. With black apical scales in fringe and a slightly yellow shade on vertex 
AUCMVAN THU SOWLY) Aetojecsie sysicich ten rad ap tens Acta lott sedate en oes 5. niveella. 

3. With more extensive markings. 
4. Thorax white; fore wings brown, contrasting................ 6. errans. 
4. Thorax yellowish, wings shaded with luteous. 
4. Thorax and ground color of wings pure white (the thorax rarely 

tinted with straw yellow). 
5. Expanse 8-12 mm., markings defined, pale yellow. 

/ 6. Three costal streaks besides the brown apical shading. ..4. montana. 
6. Two costal streaks besides the brown apical shading. 

7. First costal streak most distinctly connected to anal angle. 
2. magnella. 

7. First costal streak turning longitudinally in middle of wing, 
second connected to anal angle.................... 3. fusicola. 

5. Smaller; markings brown, and when palest ill-defined; first streak 
free at tip, second parallel to it and sometimes running to anal 
angle. 

6. Markings blurred, yellowish; apical dot circular, followed by two 
DATS Rie sho ee aceiane Patel e Aressin alates eraiata cial ata aiotetote sts 11. albicapitella. 
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6. Markings clean-cut, gray-brown; apical marks broken up. 
7. Scales in outer transverse band all more or less_bicolored; 

duller brown's. shige. fc susie us eas eee ee eee 8. agnella. 
7. Seales in outer band black-tipped toward costa but evenly 

colored toward inner margin................. 10. capitealbella. 
1. Fore wing dominantly brown or ochre yellow. 

2. A white or silver basal dash. 
3. Dash extending across thorax; ground brilliant yellow-brown. 

(Philonome clemensella) . 
3. Dash not extending across thorax; ground. often dark brown. 

21. crescentella. 
2. No defined basal dash; rarely with a pale longitudinal shade. 

3. Light yellow-brown dominant. Was. 
4. Eye-caps mostly or wholly white; antenne annulate; markings blurred; 

fore wing with basal third of the paler (lemon-yellow) color. 
13. packardella. 

4. Eye-caps and white bands of fore wing with white, brown-tipped scales. 
12. litigiosella. 

4. Eye-caps usually yellow; white bands clear. Larger. Antenne even 
yellow-brown; markings of fore wing defined and more or less silvery, 
basal third of the darker yellow-brown. 

oy luttiantsolateds black ispotusuueleeoce oar Be aot 14. coronatella. 
5. Tuft followed by an equally large, chocolate brown area. 

15. quinquenotella. 
3. Fuscous-brown .dominant. 

4. Light; markings mainly of oblique streaks, and largely cream white. 
17. ambrosicfoliella. 

4. With an oval spot over and beyond tuft, and a similar one opposite it 
onicostaly  basellimainilivig pales (he pra hse 16. pomifoliella. 

4. Shining deep brown with yellowish-silver spots. 
DAIS SPOUSE tees, ee kl ee ee OEE oe ee ea 18. canadensisella. 
5. Only; four’ \SpoOts uo belie senders seuss en eee 19. locuples. 

4. Suffused powdery umber brown, the dorsal oval spot alone distinct, 
and outlined with white; or with scattered white patches. 

20. ainsliella. 
Not in key: species C, copeuta, cuneigera, angustata. 

1. B. luteella Chambers. Cream white, most of head and eye-caps pure white, 
shaft of antenna and vertex pale yellow; thorax and fore wing shaded with pale 
yellow, especially at middle and apex, contrasting with the white fringe. A very 
small tuft at middle of inner margin; no apical spot. 4 mm. 

This diagnosis has been drawn up from the type at Washington. 
March. 
Kentucky. 
2. B. magnella Chambers. White. A luteous band across eye-cap; fore wing 

with a luteous stripe from middle of costa to lower half of apex, sometimes 
extending farther toward base; another oblique costal streak meeting the first 
at outer end; and a streak at middle of inner margin, with some raised black 

scales at its inner end; scales toward apex with black tips. Costal fringe white; 
apical fringe brown, dorsal pale yellow toward apex, with two black lines of 
scale-tips. 8 mm. 

The tongue and palpi are concealed by the overhanging face in this series. 
June. Larva on Solidago; cocoon smooth. 
Connecticut to Kentucky. 
3. B. fusicola Braun. Near B. magnella; head with a few fuscous scales in 

middle of tuft; outer part, only, of antenna fuscous. Fore wing with longitudinal 
streak from base strong in female, weak in male; first costal streak more oblique 
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than second, its outer part longitudinal A line of black subterminal scales and 
a black line in fringe. 12 mm. (magnella in part of collections. ) 

Larva in a spindle-shaped gall on Helianthus traeheliiformis, located in the 
upper part of the stem; about 2 em. long and 5 mm. wide. Cocoon grayish 
brown, smooth, and strongly flattened. Larva in September; moth from end of 
May to early July. 

Cincinnati, Ohio. 
4. B. montana Braun. Similar to B. magnella and B. fusicola. Vertex with 

some fuscous scales; shaft of antenna all gray. Fore wing with three oblique 
streaks from the costa, parallel and equidistant, besides the dark apical shading; 
the first two streaks confluent below. 11 mm. 

June. 
Mountain Lake, Virginia. 
5. B. niveella Chambers. White; slightly yellowish at tip of wing and vertex; 

fore wing with some black scales in costal fringe, and two lines in dorsal fringe 
only. : 

Magnella is probably a fully marked variety of this; in fact I have seen inter- 
mediate specimens, bred from Solidago. 

Kentucky. New York: Rock City (Cattaraugus County). 
6. B. errans Braun. Head and thorax white, brown in center; shaft of antenneze 

brown. Fore wing dark brown, with longitudinal white streaks at base above and 
below middle, leaving a brown longitudinal streak between them; two oblique 
white streaks on costa, the more basal heavier, and a white costo-apical spot in 
fringe; a streak, followed by two white dots, on dorsum. A dark line in fringe. 
Sometimes with the white streaks so enlarged as to dominate over the brown 
ground, and more or less fused. 10 mm. 

Food Aster shortii. Larva forming a contorted linear mine in the fall, end- 
ing in an enlargement in which is spun a silken wintering cocoon. Larva in the 
spring boring in the tip of a growing shoot, killing it. Pupal cocoon whitish, 
with faint longitudinal ridges. Moth in May. 

Cincinnati, Ohio; Okefinoke Swamp, Georgia. 
7. B. species C. Head dirty white; eye-caps white; antenne annulate, light 

dull brown and dirty white; fore wing whitish and dull lght brown, with a 
quadrate, blackish patch in middle of fold; a short oblique brown shade before 
middle, extending narrowly along costa to base; another from three-fifths way out 
on costa, to outer margin above apex, ending in a black dot; and a subtriangular, 
costal subterminal patch; the bands broader than the distance between them; a 
contrasting, black, apical hook; tuft black, followed by a small brown area. 
6-8 mm. (ambrosicefoliella auct., apparently not of Chambers). 

Doubtfully distinct from the next two species. Larva on Ambrosia; cocoon 
ribbed. 

Kentucky; western Pennsylvania; Missouri; and elsewhere. 
8. B. agnella Clemens. Bands powdery black on light brown, not strongly con- 

trasting; anal dot reduced to a few scales. Head mostly white. 6 mm. 
Kentucky; District of Columbia. 
9. B. copeuta Meyrick belongs to this group. It was described from Ontario. 
10. B. capitealbella Chambers. Antenne annulate with yellow-brown; ground 

color pure white and markings brighter yellow-brown; no black scales at anal 
angle; first fascia not continued along costa to base. Otherwise like B. agnella. 

I have seen the type. 
11. B. albicapitella Chambers. (Cream color, very sparsely dusted with fuscous, 

no brown; center of tuft and somewhat blurred bands on wing yellow. 5% mm. 
This is luteella of collections, but not of Chambers. 
Kentucky. 
12. B. litigiosella Zeller. Pale straw yellow; the scales of the ground tipped 

with contrasting dark brown; little or no brown on face; the brown more distinct 
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on eye-caps and very strong on the pale bands of the wing. Antenne annulate 
in yellow and two shades of brown; vertex yellow-brown. Fore wing with costa 
before middle, and a transverse median band yellow-brown, and some brown 
farther out; fringe with black-tipped scales in basal half, without lines. 6 mm. 

Early spring. Larva on white oak. 
Pennsylvania. 
13. B. packardella Chambers. Head and eye-caps white; tip of vertical tuft 

mixed pale golden and brownish; antenne pale yellow, brown-dotted; thorax 
white, brown-dusted; basal half of fore wing white, flecked with brown; a chrome- 
orange streak on fold and one on costa, spreading into the chrome-orange outer 
half of the wing, which is more or less brown-powdered on the costa; a faint 
white streak from middle of wing to anal angle and one across apex beyond it; 
fringe yellow, with two lines. 6 mm. (frifasciella Clemens, obscurofasciella 
Chambers). 

Larva on chestnut, oak, and beech; moth in April. 
The name trifasciella will have priority if it really represents this form. 
Distribution general, extending west to California. 
14. B. coronatella Clemens. Head with tuft pale ochreous, face yellowish white; 

eye-caps mainly pale yellow, more orange behind. Fore wings pale orange chrome 
with a whitish patch near the base over fold, one nearly opposite and joined to it 
on inner margin, and one near middle of costa; near tip, a whitish, transverse 
band to middle of dorsal fringe; extreme tip whitish; the tuft and a black 
dot at apex and line in fringe being the only black marks. 6 mm. 

Larva on black birch. 
Pennsylvania to District of Columbia, and vicinity. 
15. B. quinquenotella Chambers. Pale straw color, the eye-caps palest, and 

wings darkest. Vertex brown-tipped; thorax yellow-brown, with straw-yellow 
edges and tegule; fore wing straw color, the ground nearly covered by a broad, 
antemedial, yellow-brown fascia,. and confluent outer bands, leaving pale spots, 
much as in canadensisella. Tuft with blackish scales followed by a chocolate 
brown area; an oblique, pale gold subterminal streak from costa, preceded by 
chocolate brown; all the markings but the last and the tuft, very diffuse. 7 mm. 

This species has been bred from a ribbed cocoon on Ampelopsis. 
16. B. pomifoliella Clemens. Head and eye-cap cream white, the tuft centered 

with brownish; antenne pale ochreous, dotted with dark fuscous; fore wings cream 
white, dusted and shaded with brown; base with brown streaks on costa, fold, 
and inner margin; patch on middle of margin large, oval; a streak from middle 
of costa to anal angle, ending in a black dot, broadest on costa; a dark brown 
apical spot, and a dark line in fringe across apex. 7 mm. (pomonella Packard, 
curvilineatella Packard.) (H. p. 432 f. 251.) 

Larva on apple in September; dark yellowish green with brown head, with dis- 
tinct, dark hairs; with the usual habits; cocoon ribbed, on the twigs. The moth 
flies mostly in June and is generally distributed; common everywhere in New 
York. 

17. B. ambrosiefoliella Chambers. Head white, with discolored tuft; antenne 
annulated, dark brown and white; thorax ochreous yellow, faintly sprinkled with 
brown (or with three yellow lines on a white ground); fore wings shaded, ochre- 
ous and white; an oval, brown, scaled area on inner margin containing the tuft, 
and edged with white; a short, brown, antemedial costal bar; a postmedial bar 
edged with white at the costa, extending across the wing to the anal angle, and 
along the outer margin to the apex; one slanting black line in dorsal fringe; 
and some scales in dorsal fringe. 7 mm. 

Kentucky. 
I think I have recognized the species mixed with B. pomifoliella. It eats 

Ambrosia, but is not the better-known Composite-feeder (agnella?). 
18. B. canadensisella Chambers. Similar to B. pomifoliella, but darker; head 

white; tuft centered with yellow-brown; thorax brown with a complete white 
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margin; fore wing brown, white at base; —the oblique, brown, antemedial area 
followed by a white fascia, interrupted at middle of wing and erect below, with 
the black tuft on its edge; white spots at middle of costa and anal angle; tending 
to join a streak from costa. Much like augustata, but wholly lacking the silver 
basal dash. A velvety brown apical spot, followed by a curved line in the fringe. 
(H. p. 431 f. 250.) 
The larva feeds late in the autumn, in the usual manner on white birch, which 

it may disfigure badly; but it does little real damage because the leaves are almost 
ready to fall when it appears. The moth emerges in the spring. 

This species is of general distribution south to Pennsylvania. New York. 
19. B. locuples Meyrick. Blackish brown; head pale bronzy, with darker tuft. 

Fore wing with triangular golden spots at middle and near apex of costa; a 
larger transverse spot at middle of inner margin and a smaller spot at tornus. 
Hind wings dark; fringes gray. 7 mm. (Unknown to me.) 

July. 
Toronto. 
20. B. ainsliella Murtfeldt. Blackish, heavily dusted on a dirty white base; 

vertex with fuscous tuft; eye-caps whitish, antenne annulate. Fore wing with 
ground color very largely blackish; the pale parts outlining an oval, blacker patch 
on inner margin, parallel to whose upper, outer side there is a pale streak running 
down from the costa (variabilis Braun). 

The larva normally feeds on black oak, and has the habits and cocoon usual 
in the genus; in an epidemic it attacks many trees. 

B. ilecella Busck, a similar, holly-feeding species described from Texas, is to 
be expected in the range of its food plant. 

21. B. crescentella Braun. Head whitish; some dark hair in tuft; fore wing 
ochreous or darker brown; basal dash white, faint in lighter specimens, extending 
to middle of wing, with a dark shade below it; a costal streak at middle of wing, 
oblique and concave outwardly; a less oblique streak three-fourths way out; with 
a darker space between the two; a white streak over an irregular black spot at 
apex; dorsal spot dark brown, edged with white. 7-9 mm. 

The larva makes a trumpet mine, with a central frass-line, on aster, Solidago, 
and Erigeron, a single larva making several mines. But it never lives externally. 
The cocoon is normal, white. The moth flies in July. 

Ohio to Toronto, Ontario, and New Hampshire. New York: Otto, Florida. 
22. B. cuneigera Meyrick appears to be similar to crescentella but with the 

dise of thorax white. It was described from Ontario. 
23. B. angustata Frey and Boll, of which crescentella may be a variety, is similar, 

with a white head and brown thorax, and a dark brown fore wing, with white 
markings. The thorax is typically white in B. crescentella. 

8. PHILONOME Chambers 

Hardly distinct from Bucculatrix. Face shorter, truncate below, exposing 
the drooping labial, and minute, folded maxillary palpi. Only one species known. 

1. P. clemensella Chambers. Palpi, face, and eye-caps white, the latter with 
orange upper edge; antenne reddish orange at base, the rest nearly white; thorax 
white, with broad pale orange area behind, and with orange spots on shoulders; 
fore wing reddish orange, with broad white streaks below costa and on inner 
margin, the latter extending to a small tuft of brown scales, then turning 
obliquely up and meeting the end of the other streak; an oblique streak from 
costa, two-thirds way out, extended along costa toward base. Apex dusted with 
dark brown; a brown hook in apical fringe, and two converging streaks in dorsal 
fringe. 8 mm. 

Larva on hickory and linden. Moth in July. 
Northern New Jersey to Kentucky. New York (Beutenmuller). 
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Family 13. OPOSTEGIDA 

(Tineide, in part) 

Head covered with large, smooth seales, but with a strong tuft of long 
hair between the antenne; palpi small, without bristles; maxillary 
palpi small, but quite distinctly folded, tongue very small; antenne 
short, stout; with a large eye-cap, which is covered by regularly imbri- 
eated seales, and ribbed on the inner side. Body small; middle and 
hind tibie with long, stiff bristles. Shaft of antenne with a single 
whorl of scales to a segment. Fore wing in the American species with_ 
no branched veins (fig. 113); with four or five simple ones tending to 
join at base, only the one through the middle of the wing distinctly 
tubular. Aculeze present but abnormal, pointing costad; arranged in 
regular rows, and confined to a small area about the base of wing. 
Hind wing half as wide as fore wing, lanceolate; Se and Cu simple, 

with a single, three-branched vein 
between them; frenulum a diffuse 
tuft of bristles, somewhat concen- 
trated in male, of a lower type 

Sc+R, : than is elsewhere known in the 
SSS Frenate. 

Ista Cu, S¥ , 

Larva extremely slender, ecylin- 
A HITE ee Bee Hates drical, with the sete apparently 

Ganeens) Se nation 114, Sees a arranged in regular circles about 
Opogona aurisquamosa (Hawaii), vena- the body ; legs wholly absent. Head 
tion flattened, with thickened lateral 

keels on the epicrania; sete re- 
duced. Front wider at back. Ocellus single, obsolete. Mouth parts 
small and reduced; labrum modified and retracted into a notch in the 
elypeus, mandible thin, but of biting type, with a membranous process. 
Dorsal part of head not extending far into thorax, but extended by a 

. couple of heavy tendons; ventral side largely membranous, hypostoma 
rudimentary. 

The larve mine in bast; the only known European species in flower- 
stalks of Caltha, O. albogalleriella in Ribes. The pupa has not been 
studied. 

The family is small, and almost entirely Oriental, where a couple of 
other genera occur, as well as Opostega. The relationships are quite 
obseure, but the group seems to represent, as near as anything, the point 
of origin of the Lyonetiide from the common Tineoid stem; as it shows 
characters that appear also in the Tineidew, Nepticulide, Psychide and 
Lyonetiide. The family Oinophilide is hardly distinct, and some genera 
of the latter show a nearly complete, normal venation; the genus 
Opogona (fig. 114) is about halfway between the two families. 
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OPOSTEGA Zeller 

Lye-cap very large, covering the base of the wings, as well as the whole side 
of the head, in repose; fore wing caudate, without forked veins. Larvze bast-miners. 

1. O. albogalleriella Clemens. Silvery white, with a minute black dot at tip 
of membrane of fore wing; apex of costa somewhat yellowish; two fine, dark lines 
in costal and dorsal fringes (nonstrigella Chambers, accessoriella Frey and Boll). 

Var. quadristrigella Chambers has a gray shade near middle of inner margin. 
The larva is a bast-miner on gooseberry and red and black currant. The mine 

often starts in a two-year-old stem and usually ends in it, running up and down 
the canes, and leaving a scar which is usually visible before the larva leaves the 
cane, late in June. The cocoon is seed-like and brown. It is spun in the soil, like 
that of Nepticula. 
Massachusetts to Texas. New York: Otto, Geneva. 
It is possible that quadristrigella is a distinct species; it may feed on 

Rancunculacez. 
2. O. cretea Meyrick. White; three lines in costal and two in dorsal fringe; 

a minute black apical spot; an oblique gray dorsal spot at middle of wing. 8-9 mm. 
Lake Muskoka, Ontario; July and August. 
This species is unknown to me and indistinguishable from its description from 

O. quadristrigella. 
3. O. scioterma Meyrick. Fore wing similar to O. quadristrigella, with an addi- 

tional gray antemedial band nearly meeting the dorsal one, and a gray border. 
9mm. (Unknown to me.) 

June. 
Toronto, Ontario. 

Family 14. GRACILARIIDA: 

(Tineide, in part) 

Vertex either rough or smooth; face of the northern species smooth, 
at least below; ocelli usually absent; tongue well-developed; labial 
palpi moderate or long, often upturned, but usually with the third 
joint set on at a slight angle to the second, and the individual joints 
not noticeably curved; third joint normally blunt; no bristles. Maxil- 
lary palpi of porrect type, never folded across the front of the tongue, 
moderate to rudimentary, sometimes practically absent. Hind tibie 
normally smooth-sealed, often with a series of bristles above; the mid- 
tibiz also bristled in some exotie species. Antenne relatively long, 
often as long as fore wing, simple, with two full whorls of seales to a 
segment; eye-cap absent in our species. 

Wings without aculee; fore wing lanceolate or linear-lanceolate, with 
lanceolate cell; the accessory cell rarely well-marked; Se rather short, 
R, arising before middle of cell, or absent, R,running to costa (when 
recognizable) ; when stalked it is stalked farther with M, than with 
R, except in Cremastobombycia. The other veins short, and usually 
running sharply across to margin, part of them lost in the 
majority of forms. Apex of membrane very often drawn out in a 
long point, which rarely projects beyond the costal and dorsal fringe 
(caudate). 1st A a well-marked fold, 2d A simple, often strongly sin- 

6 . 
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uous, without a trace of basal fork. Hind wing lanceolate (fig. 115) 
or linear, usually abruptly narrowing before middle; often with 
strongly sinuous costa; the fringe much broader than the wing. 
Frenulum of female with two bristles. Venation of the hmd wing 
usually more or less obscure, the veins being mere thickenings and 

Fies. 115-122. GRACILARIIDZ 

115, Gracilaria alchimiella (Europe), venation; 116, Parorniz anglicella (Europe), 
venation; 117, Marmara salictella, venation; 118, Leucanthiza amphicarpecfoliella, 
venation (the asterisks mark inconstant veins); 119, Cremastobombycia solidaginis, 
venation; 120, Lithocolletis emberizepennella 2 (Europe), venation; 121, Acro- 
cercops strigifinitella, larva, seta map (after Heinrich); 122, Lithocolletis species 
(from maple), seta map Sa: 

difficult to trace either in denuded dry wings or in stained ones. 
Sc and R closely parallel when the venation is best developed, and 
connected by what appears to be an oblique crossvein about. two- 
fifths way out, which is much farther from base at its lower end; 
Sc either stopping at that point or running well toward apex; R 
reaching apex; M, and M, arising from radial stem, or connected to 
it by a short cross-vein; M, from Cu-stem; cell always open between 
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M, and M,, Cu, and either M, or Cu, apparently always preserved. 
The free tip of R, is preserved in primitive forms, apparently arising 
from the cross vein connecting Sc and R. Anal region obsolete. 

The caterpillars (figs. 121, 122) always leaf (or bast) miners, at 
least when young, often changing their habits when part grown and 
forming nests in a folded leaf. Young caterpillar unique, specialized 
for feeding on the sap of the cells, which it opens with its blade-like 
mandibles; much flattened; lobed at the sides; widest near the anterior 
end. Head extremely flat; front widening toward the posterior end; 
adfrontals not normally recognizable, perhaps obsolete; maxille and 
labium very narrow as a rule, strap-shaped, and almost wholly incorpo- 
rated in the head capsule, the free part of the maxilla and labium 
minute. Ocelli reduced in size or number (frequently to a single pair). 
True legs sometimes absent; body-setzee much reduced, frequently unrec- 
ognizable, iv and v well separated; prolegs more or less reduced, often 
absent when the true legs are absent; hooks, when present, in one or 
two transverse or curved series, uniordinal, but sometimes with one of 
the series doubled. Prolegs always absent on sixth segment of abdo- 
men (characteristic of the family). The caterpillar in this stage is 
always a miner, forming a more or less opaque mine (because the paren- 
chyma is not eaten), which is often invisible from one surface of the 
leaf. 

Full-grown larva strikingly different. Head but little flattened, with 
normal mandibles and maxille, and labium with spinneret. The bases 
of the maxille and labium long and slender. Prolegs always well 
developed on third to fifth and last segments of abdomen, but wholly 
absent on the sixth, the hooks as in the flat stage, but always more 
or less developed. Body cylindrical, with minute but recognizable 
sete. 

This type of caterpillar feeds on the parenchyma, either in an 
inflated mine, more or less lined and puckered with silk, or externally 
(skeletonizing the leaf) in a shelter which, in the typical forms takes 
the form of a cone, with the larger end closed by folding over the end 
of the leaf. In some species the cylindrical larva does not feed, but 
immediately spins the cocoon. The cocoon is usually of white silk, 
and is not woven in regular meshes. The mining species spin, as a rule, 
within the mine. The external cocoons of Marmara and some species 
of Acrocercops are ornamented with four groups of white bubbles, 
which are ejected as a froth through slits cut in the cocoon after it 
is Spun; and soon set hard. 

The change from one type of larva to the other takes place at dif- 
ferent stages in different genera, and even in members of the same 
genus. In a couple of species of Acrocercops (Neurobathra Ely) the 
change is gradual, covering two or three molts. 
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Pupa incomplete, but specialized; derived from an early or pre- 
tineid type. Vertex very large, prothorax wide at sides, much narrowed 
in middle; front often with a serrate cocoon-cutter; maxillary palpi 
minute or absent; labrum well marked; antenne and tongue long, the 
latter as long as the hind legs and extending free beyond the tip of the 
wings. Abdominal segments with fine, diffuse spining dorsally, with- 
out a specialized structure at anterior edge of middle segments dorsally, 
fourth segment of abdomen fixed, but eighth movable in male. Hiber- 
nation in imago or pupa, (in the latter case, with the imago well 
advanced inside). 

The genus Phylloenistis (fig. 112) might well be transferred to this 
family, but is markedly aberrant, especially in having preserved the 
legs of the sixth abdominal segment and in having lost the: mouth 
parts in the cylindrical larva. The pupa is distinetly Gracilariid, but 
has abdominal segments 8, 9, and 10 much reduced, and peculiar dor- 
sal structures on segments 3 to 7. The family as a whole is closely 
cognate with the Lyonetiide, indicating its Tineine derivation; but in 
its porrect maxillary palpi it shows relationship to the Yponomeutoidea, 
and it is superficially convergent with the Lavernide. 

Key to the genera 

Moth 

1. Hind tibie with a series.of bristles above. 
. Bristles fully formed; maxillary palpi (in our species) distinct. 

3. Acrocercops. 
2. Bristles imperfect, scale-like; maxillary palpi rudimentary..4. Apophthisis. 
2. Bristles very strong, maxillary palpi rudimentary; antenne often with 

CVCCCA Di Ala tiie. wcteuste esis aetsee dene aan aiods mentee re cas (Lyonetiide-Phyllocnistis). 
1. Hind tibis without series of bristles. 

2. Vertex with rough bristly hair. 
3. Fore wing with R, absent, first radial arising near tip of cell; maxillary 

palpi obsolete (figs. 119, 120). 
4. Fore wing with three veins running from cell to inner margin (fig. 119). 

8. Cremastobombycia. 
4. Two veins running from cell to inner margin. M, absent (fig. 120). © 

9. Lithocolletis. 
3. Fore wing with R, present, arising from middle of cell (fig. 116); maxil- 

lanye pal pil CONS PICUOUSE Mijares ius stacrne ier oi eee 1. Parornix. 
2. Head all smooth scaled (the scales somewhat erectile). 

3. Fore wing with R, absent (fig. 117). 

bo 

4. Maxillary palpi moderate, -vieim o ce let a ie oc ween 6. Marmara. 
4; Maxillary palpi: rudimentary ss 2.120 2)10e 9/4) sole eae 5. Leucanthiza. 

3. Fore wing with R, preserved (fig. 115). 
4. Middle tibie thickened irregularly with rough scales...... 2. Gracilaria. 
4. Middle tibie slightly thickened at tip, or smooth; often with a little 

hair. 
5. Hind tibie smooth; fore wings with a definite pattern..7. Parectopa. 
5. Hind tibie rough above; fore wings without markings. 

4. Apophthisis. 
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Pupa 

1. Prothorax crested, and four times as long on sides as on middle line. 
2. Dorsum of abdominal segments with only one size of spines; the segments 

not crested behind. 
3. Spined areas the whole length of the segments. 

4. Tongue extending seven-eighths way to apex of fore wing or farther; 
spines obsolescent ...................0. 3. Acrocercops (venustella). 

4. Tongue. one-third of the length of the fore wing; spines small but 
Ci’ v6 co. 68 doncaoucroouDbbUboonvDocda coos douse 5. Leucanthiza. 

3. Spined areas a fourth as wide as the length of the segments. 
4. Head without a prominent crest (cocoon cutter); tongue extending 

more than half way to apex of fore wing................ 6. Marmara. 
4. Head with a prominent crest (cocoon cutter); tongue extending less 

than half way to apex of fore wing.............. 8 Cremastobombycia. 
2. Spines of two sizes; the posterior edge of the segments usually crested. 

9. Lithocolletis. 
1. Prothorax depressed and neck-like, nO more than twice as wide on side as 

on mid-dorsal line. 
2. Spines very coarse, sometimes with fine ones intermixed. 

3. Head with a ventral cutting-plate, which is usually serrate; maxille as 
lone mastemi dale osre eric ee tae ole aime tucseara wah cka eet ayers ein chens 2. Gracilaria. 

3. Head prominent, but without cutting-plate; maxille shorter than mid- 
NEO SMM rere ous avs oth cus) elers niece’ sieuaecruninte ores eer kiee otomeuenetestact fe 1. Parornix. 

2. Spines very numerous and all minute...................... 7. Parectopa. 

1. PARORNIX Spuler 

(Orniz Treitschke, in part) 

Vertex strongly roughened; front smooth; antennz as long as fore wing, with- 
out pecten; palpi moderate, smooth; third segment somewhat shorter than second; 
maxillary palpi fairly large, similar to labials. Hind tibie smooth. Fore wing 
lanceolate (fig. 116); five veins running to costa, and four to inner margin; 
R, arising a third way out on cell; accessory cell usually preserved and R, and 
M, stalked. Hind wings narrow-lanceolate; tip of R, free but Sc coincident for 
a considerable distance with costal edge; venation nearly complete. M-stem 
usually forked; fringe three times as wide as membrane. 

Larva of cylindrical type with normal legs (except when Nery young) with two 
curved bands of hooks, enclosing a straight row. 

The larve leave their mine when well grown and form a nest by folding over 
the edge of a leaf, usually flatly. The pupa is formed in a similar nest. Most 
species feed on Rosacee and Amentifere. The moths rest with head raised, and 
fore and middle legs displayed. They fly freely in the afternoon. The species 
resemble each other closely, and are indeterminable if at all rubbed. The pupa 
hibernates. 

Key to the species 

1. Ground evenly brown, shining, with white or yellow marginal spots. 
2. A complete fascia; head concolorous. 

3. Five costal spots, outer half of apical fringe gray............3. preciosella. 
3. Five costal spots followed by a white bar in apical fringe; longer fringe- 

Seales’ at apex pale, and black-tipped...........--....-.... 2. kalmiella. 
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2. No complete fascia; head’ -yellow.2=. 21-2. - ss 421-2. e ee eee 1. guttea. 
1. Fore wing powdery gray or brown (Parornix).* 

2. Fringe at apex pale tipped. 
3. Palpus with third segment banded with dark fuscous. 

4..Ground, nearly evens ss sj\.'.4n eis esaciea ee ace eee (4.)- innotata. 
4. Inner margin whitish, contrasting with ground. 

5. Expanse 10 mm.; inner margin with blackish spots at base and before 
analangler cijcj. sc.ciiskus cisiiecioie Biome Ue Oe Eee 6. dubitella. 

5. Expanse about 8 mm.; inner margin almost evenly pale. 
5. crategifoliella. 

3. Palpus with third segment bearing, at most, smaller fuscous spots. 
4. Costal strive “regular, 2.5 cc.cies oslo eee oo + Se eee 9. melanotella. 
4. Outer costal stria stronger and more conspicucus. 

5. Last stria complete, crossing both fringes.............. 7. conspicuella. 
- 5. Dorsal portion of last stria obsolete. %. :2 -1..-4-52= Rene 8. arbitrella. 

2. Fringe at apex black-tipped. 
3. Palpus with third segment broadly, but often obscurely banded. 

4. Lines in fringe stopping abruptly at apex; costal fringe with two white, 
radiating bars, with a fuscous bar between them........ 4 anglicella. 

4. Lines in fringe extending around apex. 
5. Ground color of fore wing uniform. 

6. A slight yellow tint on | head and base of fringe of hind wing. 
16. inusitatumella. 

6. Novyellow tints sees Leek ee 10. geminatella. 
5. Ground toward inner margin mixed with white. 

6. Plical spots not reaching inner margin.......... ll. quadripunctella. 
6. Plical spots large, reaching inner margin. 

7. Costal strie moderate, extending a third way across wing. 
12. vicinella. 

7. Costal strie much reduced, mere spots............ 13. sorbivorella. 
3. Third joint of palpus with faint spots or none. 

4. Fifth costal stria, counting from apex, forming a long oblique line’ run- 
ning to anal angle......... PE omni sine tiisotiaao 0 c 14. arbutifoliella. 

4. Fifth stria not characteristic. 
5. Ground, practically uniform)... 2.22. 3. .- se eee 4. anglicella. 
5) Whitish areas on) inner margin’ ..2...-- 0 eee 15. obliterella. 

1. P. guttea Haworth. First costal and dorsal spots opposite each other. Head 
and collar pale. Fore wing dark brown, with pinkish gloss; typically with four 
or more costal spots, but the outer ones sometimes minute, and two dorsal spots. 
Variety solitariella Dietz has the fourth costal spot large; three dorsal spots 
and a white sector in the fringe. 10-13 mm. 

One brood, flying in May. Larva translucent, yellow, with black cervical marks 
only, as usual in Par ornix; narrowly turning under the edge of a leaf; on apple. 
New Hampshire to District of Columbia; westward to the Pacific. 
2. P. kalmiella Dietz. Golden brown; the three dorsal spots farther out. than 

the corresponding costal ones, and the one in fringe larger. 8 mm. 

Maxillary. palpi whitish; antenne brown above, annulate, paler below; fore wing with 
numerous striw, the costal strie often more obscure toward base, and more oblique than 
the outer ones; last stria curved, usually crossing both fringes and enclosing a blackish 
apical spot; ground eolor toward costa usually dark ; usually two antemedial and medial 
dark patches (the plical spots) in the fold; inner margin whitish, mostly white at base; 
three dark lines in apical fringe (rarely four). Fore “and middle legs blackish, fuscous, 
displayed ; femora white, spotted ; tips of tibiz white; tarsi annulate: hind legs whitish, 
the joints annulate with darker. There are two broods, the moths” flying in May and in 
August. 
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Moth in May. Larva pale green, in a pale orange blotch on the upper side of 
leaves of Kalmia angustifolia: in the autumn. 

Connecticut; Pennsylvania. 
Bo 1Et preciosella Dietz. Dark bronzy-brown; spots violet-silver, the first dorsal 

joining the second costal spot, and the fourth dorsal minute but normally joining 
the fifth costal. 8 mm. 

May. Larva on swamp huckleberry. (V. corymbosum) in autumn. 
Pennsylvania; Connecticut. 
4. P. anglicella Stainton. Dark gray, the inner margin not noticeably pale, the 

third line in fringe ending abruptly at the lower of the two white rays. 10 mm. 
(fragarie Stainton. ) 
The larva forms a slender, conical roll of the edge of a leaf; on thorn and 

strawberry. 
Europe; New England. 6 
P. innotata Walsingham was not recognizably described, nor associated with 

a definite food-plant or locality. 
United States. 
P. trepidella Clemens. Palpi annulated with dark brown near tip. 
This species is unknown to me. 
Pennsylvania. 
5. P. crategifoliella Clemens. Head intermixed dark brown and gray; antenne 

faintly annulate with whitish. Fore wings dark brown with a purplish hue, 
dusted heavily with whitish along inner margin; a dark brown streak in base of 
fold, and a blotch near middle which almost reaches the inner margin. Whitish 
costal streaks distinct near apex, the last pair enclosing the dark apex. Fringe 
with two dark streaks and with white tips. 8 mm. 

The larva is a miner on thorn; it is greenish white with reddish brown dorsum 
and brown head. It pupates under the folded edge of a leaf. 

The moth flies in may. 
Pennsylvania; District of Columbia. 
6. P. dubitella Dietz. Inner margin whitish, contrasting with ground; with the 

blackish plical spots, and two or three smaller ones on inner margin. 10 mm. 
The larva forms a tract-mine on an undetermined shrub. 
Pennsylvania. 
7. P. conspicuella Dietz. Inner margin white on basal two-fifths only. Ground 

otherwise rather even. Striz white, contrasting; about eight strie on costa and ~ 
five or more on inner margin, the outermost ones crossing fringe and cutting off 
the line in fringe, as in anglicella, but distinctly above the apex. Occipital tuft 
pale. 8 mm. 

Caterpillar on black birch. 
Pennsylvania. 
8. P. arbitrella Dietz. No contrasts; costal strie rather distinet, dorsal ones 

obsolete; a white discal bar. 8S mm. 
Larva on Vaccinium. 
Pennsylvania. 
9. P. melanotella Dietz. Brown. with about nine equally strong, white streaks 

on costa; two white spots on fold, on a Wiagkesin ground; basal half of inner margin 
pale. 7 mm. 

Larva on Crategus. 
Pennsylvania. 
10. P. geminatella Packard. Fore wing dark brown and powdery gray, with 

obscure costal striez and very obscure plical spots. 8 mm. (prunivorella Cham- 
bers ?) 

Larva in a tentiform mine on apple and quince. 
Distribution general. 
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1l. P. quadripunctella Clemens. Face tuscous; tuft dark brown; fore wing with 
inner margin contrastingly whitish. 8 mm. 

Larva on apple and chokecherry. 
Eastern States to Kansas. 
12. P. vicinella Dietz. Dark brown with a purplish tint, with dark and obscure 

markings. 7 mm. 
Larva on yellow birch. 
Pennsylvania. 
13. P. sorbivorella Dietz. Grayish brown; occiput and thorax creamy white; 

markings mostly weak; plical spots black, contracting; a white discal bar. 10 mm. 
(strobivorella Dietz, misprint.) 
Larva in a cone like Gracilaria, on mountain ash. 
Pennsylvania. ; 
14. P. arbutifoliella Dietz. Gray with brown costa; inner margin mostly white, 

with triangular black spots in fold. Head and thorax white. 9 mm. 
Larva on Pyrus arbutifolia (chokeberry). 
Pennsylvania. : 
15. P. obliterella Dietz. Purple-brown; fourth and fifth strise widely separate; 

inner third of wing half white and half black. Head and thorax with much 
white. .8 mm. 

Larva on Betula nigra. 
Pennsylvania. 
16. P. inusitatumella Chambers. Ground color uniform; three entire lines in 

fringe; moth similar to prunivorella, but smaller, with more distinct strie, and 
no semierect scales on inner margin. 7144-8 mm. 

Larva in an upper-side mine on Cratewgus tomentosus and C. mollis, forming a 
nearly circular, whitish blotch with scattered frass, later made _ tentiform. 
Cocoon yellowish brown, spun on upper side of mine, outside. 

Kentucky; Ohio. 
P. trepidella and festinella Clemens are unknown to me; for “Ornia” querci- 

foliella Chambers and boreasella Clemens see Acrocercops. 

2. GRACILARIA Haworth 

(With Coriscwuum Zeller; Euspilapteryx Stephens, ete.) 

Similar to Ornix; head smooth; scape sometimes with the rudiment of an eye- 
cap; palpi smooth, rough, or with a triangular tuft on second segment. Fore 
wing with all veins (fig. 115) or with one dorsal vein lost; R, arising close to base, 
easily mistaken for Sc, which is inconspicuous. Hind wing lanceolate or linear; 
venation weak and somewhat variable; typically with the tip of R, free as in 
Parornix. 

The moth rests with head raised, and the two rough-scaled anterior pairs 
of legs displayed. Larva, after an early stage, cylindrical; at first forming a 
blotch-mine, later rolling a leaf into a conical nest. A few species are miners till 
mature. 

The species of this genus are difficult to identify without knowledge of the 
food plants,:as they are closely similar and often highly variable. The key will 
be a partial guide only. 

Key to the species 

1. Fore wing with a subtriangular, or larger, irregular, golden patch, normally 
contrasting with the darker ground; well-defined, at least on its basal side, 
and extending a third way across the wing, or more. 

2. Upper part, at least, of face, and palpi dark. .19. purpuriella, 20. stigmatella. 
2. Upper part of face and palpi not dark. 
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3. Palpus with bands broad and fuscous, the ground more or less dusted 
with fuscous so that about half the total scales are dark; patch nor- 
mally diffuse; ground of wing predominantly golden........ 21. negundella. 

3. Palpus white or partly yellow with less than half of the third segment 
contrasting black, and sometimes a narrow black ring on the second; 
rarely dark, in which case the fore wing also is dark. 

4. Base on inner margin concolorous, the whole ground dark purplish, 
always with two well-marked golden spots. : 

5. Costa solid dark brown, not barred before apex; ground umber brown, 
va e violet-purple iridescence. Third segment of palpus with more 

ack. : 
6. Brilliant royal purple; antenna pale; spots normally separated by 

half their width, the first crescentic and the second long and 
WOIZOM Gale eercechss sue A aicto Menstay hs has Bale eRe eT ll. burgessiella 

6. Smaller; blackish with slight purple iridescence and_ blackish 
antenna; the spots smaller and quadrate........... 12. cornusella. 

5. Costa beyond outer spot with three paler bars; ground and antenna 
yellow-brown, with brilliant crimson-purple iridescence; palpus with 
a small black spot near apex of third segment; spots large and nearly 
in contact, the first triangular........5..........- 13. bimaculatella. 

5. Costa heavily and dorsum perceptibly barred toward apex; fuscous 
without purple iridescence. Half of third segment of palpus black. 
Spotsmmsmailliy hes crakuss Poe LNA AGeds nateelee een Uatehstn dl eeluds 14. Species A. 

4. Fore wing dark purplish, with base of inner margin contrastingly golden. 
5. Palpi strongly yellowish, markings usually suffused, the outer spot 

oiteny nearly, obliterated (4:45.24. 06s 4senee ee aree =. 23. ostrye@ella. 
wo. Palpiy white, markings clean-cut. /...5... 0.25: 0-.02+--- 15. vacciniella. 

6. First spot large and triangular, and second one nearly in contact 
with it, or with the spots fused into a large, irregular patch. 

16. belfrageella. 
4. Fore wing dark purplish, with middle of base contrastingly golden; 

costal patch large and irregular......25. blandella, 26. juglandivorella. 
4. Fore wing crimson, the base of the inner margin more or less contrast- 

ingly paler. 
5. A single, narrow, triangular, costal, golden patch, ending about at 

middle of costa. ; 
6. Head and thorax reddish bronze...................-. 27. glutinella. 
6. Head and thorax light golden yellow................ 18. packardella. 

5. A large, irregular patch extending well toward, apex, often diffuse 
except at base; or with two patches, the outer one suffused. 

6. Vertex light golden, much paler than the ground of the wings; or 
golden areas suffused with brown.................. 23. ostrycella. 

6. Vertex concolorous. 
7. Thorax wholly golden; head predominantly golden. 

24. superbifrontella. 
7. Tegule dark, vertex more extensively dark. 

8. Vertex and tegule rusty, with crimson iridescence. 
24. alchimiella. 

8. Vertex and tegule duller grayish purple; patch diffuse. 
22. azalee. 

5. Two well-separated and sharply defined patches......+..17. coroniella. 

1: Brown with numerous silver spots................0ceceeeeees 33. serotinella. 
1. No golden area with sharply defined, oblique, basal boundary, on costa of fore 

wing. 
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2. Palpus with a small, triangular tuft on second segment. 
3. Ground all pale luteous and white, with very fine, black scale-tips. 

31. paradozxa. 
3. Ground darker, with considerable brown or gray. 

4. Fore and middle tibie and under side of wings red-brown, tarsi whitish. 
32. quercinigrella. 

4. Fore and middle legs powdery gray, with narrow white bands; under- 
side gray. 

5. Ground dominantly white, with complete, blackish fascie; scales dark- 
LIP Ped. 3-35 ave one letter ae k aee eee 29. cuculipennella. 

5. White ground reduced to scattered spots, the fore wing almost wholly 
powdery gray and brown; fasciz broken or obscure; scales white- 
GIP Ped hier. rida sera is seis ale oie oldie Seale ones ee 30. fraxinella. 

2. Palpus smoothly scaled or nearly so. 
3. Reddish, with costal third suffused with yellow. 

4°) Darker joround witan)) Colonseaa.seue cee eo eee 9. flavella. 
4. Darker ground suffused with crimson. 

5. Larger; darker; costal edge with two larger dark dots, hind tarsi con- 
trastingly darkened ‘ati tips of joints. 82450 seems 4. sassafrasella. 

5. Smaller; paler; several black points on costa; hind tarsi evenly silver 
1 Ng ani nent Tn A OER? aa eS ENE een Es ciao biclb b.6.0.0 oc 10. violacella. 

3. Reddish, with costal edge very narrowly, or not at all, yellow. 
6. elongella. 

3. Not reddish; gray or brown. 
4. Middle half of costal edge narrowly pale with dark dots. 

Pale edge sharply defined below; ground darker and richer brown. 
2. aceriella, 3. juglandiella. 

5. Pale edge shading into the fuscous ground............. 5. rhoifoliella. 
5. Fuscous gray, more or less violet-iridescent, the costal third faintly 

paler and costal edge ‘striate at middle*... 7... 3. sees. 8. minimella. 
4. With traces of the two golden triangles; costal edge with dark dots 

: 23. ostrycella. 

oO 

4. Costal edge concolorous, or nearly so. 
5. Dark brown, spotted with yellow-brown. 

6. Spots bright ochre and conspicuous, two on costa and two or three 
OTs HONG scsi s x heen eR eee ein a 7. flavimaculella. 

6. Spots fine, irregular, dull, and scattered... .00........ 6. elongella. 
. Dark brown, powdered on a yellow ORE less hese on costa. 

6. elongella. 
or 

5. Dark brown, powdered on a yellow ee base darker. 
28. atomosella. 

5. Dusted with blackish on a white ground, more or less heavily. 
6. elongella. 

5. Blackish without noticeable markings.................... 1. strictella. 

Synopsis by foods 

Willow and poplar (moths with a single golden triangle) : 
PUTO GEO eee sees aye ne ster ake ere eae tatetene oleae eae nied hee ae eee RS 20. stigmatella. 
Damkgpurple ye eerie en aleda'-) rota ees, elote obs to ehhans irene rep mea meet 19. purpuriella. 

Myrica: 
Rusty, wath wyellowerl (COStay scr. eran stele che icetskele oie el eer aon eee ...9. flavella. 

Walnut: ; 
A large, golden, costal patch. ...:.........25. blandella, 26. juglandivorella. 
A series of yellow; costal MOmes sh ok iictenei cite orem seer 3. juglandiella. 



LEPIDOPTERA OF NEw YoRK AND NEIGHBORING STATES 171 

Ironwood (Carpinus and Ostrya): 
Wiking ses tronolyesvarlableijon sissies aie ae 26 OSETYBeLiGr 

Birch: 
Two costal patches; ground yellow and crimson............... 17. coroniella. 

Alder: 
More or less distinct costal triangles.........................27. glutinella. 
OMEGO SUM LEL AM OL CS 550i. fcs.-5.ch4a tek gel ape: shad wy dislis ogy Slovenes e i eueds\ cons ecb ehenadalal Make 6. elongellea. 

Oak: 
FESO LEIA UY Biles sfc 3 5s cn 8s one wavs Se Bycharfas oxet hanehe, oFpachsaeusiers (ote, Se 32. quercingrella. 
Crimsoumwitnwlanrce golden patch... 2. = cael sor eo se 24. alchimiella. 

Sassafras: 
Dark crimson, with costal yellow shade bearing two dark dots..4. sassafraselic. 

Witchazel: 
Crimson, with large patch and golden thorax............ 24. superbifrontells. 

Apple: 
PEs pV OMY ties stares 2s (oP aie -oh's' one aoe Sua cesyayed 4 ofaustioiasere/aue apiotsea aba eeavede eign 30. fraxinella. 

Cherry: 
IRAG& gine) gilhyGeg mote Mena rRESOOwe Mapes On trey Se Caro e at 33. serotinella. 

Desmodium: 
Crimson, with yellow costal shade and minute dots............ 10. violacella. 

Sumach: 
shuscousuawith pale costa, and dark points. ..-..-2.55.-.- ol. 0. rhoifoliella. 

Maple: 
Suffused, with golden costal patch often diffuse (on A. Negundo only). 

21. negundella. 
UE pLereno WO Rar coe Gra CLES csp: cabs mrcraytelorsers a a haere eens 13. bimaculatella. 
CGiantisonemonemlarcenunlanole 6 2%. crys mises is orpelsrerce eta oy sere 18. packardelle. 
IPOs sauhe eran UO ore ae ia eran sears Serna i oie seme ie 14. Species A. 
Weepmbuownls ay series) of ‘costal’ points. ...... ).--5:-025--2----2 2. aceriella. 

Cornus (all species purple with two spots) : 
Worse mene romero) Ceri. ces ik. pcr. cies: by erent Ht IR SAGs Dion 16. belfrageella. 

Spotssapproximate; first one. .crescentic. .5. 2). 222 .se 2s be ll. burgessiella. 
Spossmdistants first-one quadrangular... 5.2). sche. = neqeee se oe 12. cornusella. 

Azalea: 
POMC TAMASOMEANG ,COlMEH . . «op. s,02:2.a)~. yensisiel nce © erokeye ual aisiele ae ive ee ooe a ROE, 

Vaccinium: 
TW® gunglll | ROIG eae oles onitase cechibio co De Seon e cdo maiaic 15. vaceiniella. 

Privet: 
GTB VTLCY So si. ei cletef ote = Sisitieue «ov ele Seuinie eo sein oe eo. Cuculepennella. 

Ash: 
POMS’  CIhy paws demon oeocer oo e-biduid Hood ho mo omuc mara 30. fraxinella. 

Unknown: ; 
1. strictella, 7. flavimaculella, 8. minimella, 28. atomosella, and 31. paradoxa. 

I. Palpus smooth or nearly so (Gracilaria). 

1. G. strictella Walker. Fore wings dark gray; with diffuse, blackish patches, 
and about five inconspicuous black dots, two of them costal. 18 mm. (adaptella 
Walker. ) 

This species is unknown to me; Ely associates it with G. alnivorella Chambers. 

This type was caught west of Hudson Bay. 
2. G. aceriella Chambers. Similar to G@. juglandiella, but slightly smaller; tip 

of palpus more distinctly white; fringe divided by two white lines. 
This species was apparently discovered at Amherst, Massachusetts, 
It is unknown to me, Jt was bred from maple. 
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3. G. juglandiella Chambers. Deep purple-brown. Face whitish below; palpus 
pale, with a narrow black terminal ring on second segment, and a narrow basal, 
and very broad subapical, ring on third. Fore wing obscurely striate with blackish 
along inner margin; middle half of costa cream-white, cut into about eight, 
squarish spots by black bars. Apex and fringe with more or less distinctly pale- 
tipped scales. 9.mm. (juglandisnigracella Chambers. ) 

Moth in September. Larva in August on walnut, at first in a short, linear mine, 
which is later converted into a blotch. Later folding down the edge of a leaflet 
and feeding outside. Pupation in the nest. 

South Ohio; Kentucky; Missouri(7?). 
4. G. sassafrasella Chambers. Ochre yellow; the dorsal two-thirds of the wing 

heavily suffused with deep, dull rose. Head and thorax more brownish; antennie 
black-annulate except at base. Fore wing with somewhat diffuse, blackish dots at 

middle and just below apex, and some scattered black scales. Apex brown, with 
three blackish lines in fringe. 12 mm. 

- July. Larva first forms a serpentine mine on sassafras, which is later con- 
verted into a tentiform one. Then it forms a clumsy case by rolling down the 
tip of a leaf, usually a young leaf. The pupa is formed in a yellow cocoon on a 
leaf. The larva is slender, lemon yellow, and with a light brown head. The larva 
occurs in June. 

Connecticut to Missouri. New York; Ithaca. 

5. G. rhoifoliella Chambers. Fuscous. Front white; inner side of palpus white 
with blackish tips to second and terminal joints. Fore wing darker toward apex 
and base of costa, with purple iridescence (much duller than sassafrasella) , 

costa with basal and apical sixths wholly blackish, the rest shaded with cream- 
color and cut with dark striw, which are more numerous than in juglandiella, and 
thinner, with a single heavy one at the middle. Inconspicuous coarser strie on 
inner margin, and sometimes on fold. Apical fringe with a couple of pale bars. 
12 mm. 

Larva with the same habits as that of G. sassafrasella, feeding on Rhus towi- 
codendron and R. copallina, Moth in July and August. 
New Jersey to Missouri and Minnesota. New York: East Aurora, Ithaca. 
6. G. elongella Linneus. An extremely variable species, some of its forms 

determinable only by breeding from its food, alder. Typically crimson, unmarked, 
with red-brown fore and middle tibix, and dirty whitish hind tibia tinted with 
brownish. Forms cecur with narrow, contrasting, yellow costal edge (inconstans 
Stainton), or with more extensive yellow costal markings, which are sometimes 
extended into a vague likeness of the costal triangle of the normal group of 
Gracilaria; and there may be also similar markings on the inner margin. In 
var. punctella (signipennella Htibner) there are a couple of fuscous dots, and the 
middle tibie are blackish. Form inconstans and most of the mottled forms 
have white hind tarsi; var. signipennis has the white tarsi, and three blackish 
dots on the fold; and the immaculate forms also occur with white tarsi. For 
American forms (which some consider a distinct species, calling it alnivorella 
Chambers) alnicolella Chambers represents the uniform red-brown form; var. 
sanguinella Beutenmuller is the red and yellow one; pulchella Clemens, the brick- 
red one; fuscoochrella Beutenmuller is suffused generally with fuscous; nigri- 
strigella and ruptostrigella Beutenmuller are mottled, brown, yellow, and black 
varieties, differing in slight details. Alnivorella Chambers is the pepper-and-salt 
form and is the oldest American name; and shastaélla Beutenmuller is the greenish- 
white form with sparser black dotting. All the forms and a variety of inter- 
mediates have been bred from alder in this country or Europe, and seem to 
represent a single species. Many of the forms were described from definite locali- 
ties, but any are likely to occur anywhere in our area, The larva makes the usual 
cone on alder. 
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The species is evidently widespread but appears common only northward. New 
York: Wilmington, Mt. Whiteface, McLean. 

7. G. flavimaculella Ely. Brown; face overlaid, and vertex more or less scaled, 
with pale yellow-brown; antenne annulate with dark brown and yellow-brown; 
palpi straw color, the second segment heavily shaded with brown outwardly, and 
the third brown except at base and apex. Fore wings with rather diffuse mark- 
ings of pale yellow-brown, especially along the fold, dorsal margin, and costal 
margin beyond the middle, forming two conspicuous yellow splashes on costa. Front 
and middle tibie dark brown; tarsi straw color, annulate with dark brown. 10 mm. 

Moth from July to September. Larva unknown. 
Southern Connecticut. 
8. G. minimella Ely. Fore and hind wings each with a dorsal vein lost. Fore 

wings dark mouse-gray with perceptibly paler costal third, cut by very faint 
costal striations, especially on middle half of costa. Palpus on inner side white, 
with a broad blackish band on third segment; second segment on outer side with 
a blackish tip, third mostly blackish with a white tip. Unlike rhoifoliella in the 
lack of a whitish costa and different palpi. 9-914 mm. 

July and August. Larva unknown. 
Southern Connecticut. . 
9. G. flavella Ely. Yellowish tan; face and palpi pale yellowish; vertex with 

purplish iridescence. Costa bordered with bright straw color; hind wings and 
fringes yellow-gray, the apical fringe straw-color, intermixed with tan. Legs 
as usual. 10 mm. 

July. Larva on Myrica cerifera in June. Mine at first linear, then a small. 
blotch (up to 2 by 4 mm.). Cone formed by rolling the tip of a leaf downward. 

Southern Connecticut. 
10. G. violacella Clemens. Head and antenne purplish brown; face white; 

palpi pale, with second and third segments each heavily dark-tipped. Fore wing 
with costal third light yellow except at apex, the rest light brown; a dozen dark 
points on costal edge. All. the dark portions heavily shot with violet. 8 mm. 
(desmodifoliella Clemens). There is also a darker phase with the yellow costa 
extending only two-thirds way to the apex, and the third tarsi shaded with gray. 

The larva feeds on Desmodium, at first in a small linear mine, then in a tenti- 
form one; later rolling down the edge of a leaf from the tip. The moth emerges 
in August. It is generally distributed. 

The remaining species of this group all show more or less clearly a triangular 
golden patch on the costa, before the middle, or a larger and irregular patch. 

11. G. burgessiella Zeller. Fore and middle tibie dull black, contrasting with 
the whitish tarsi and whitish hind legs, as in all this series. Face silver white 
to level of antennie, vertex brown. Thorax brown; palpi white with a short black 
tip. Fore wing umber brown, with purple iridescence, the more basal golden 
spot comma-shaped or semicircular, with the straight or concave side outward; 
marked with dark dots on costa. Postmedial spot nearly quadrate, twice as long 
as wide. No subterminal bars on costa. Fringe fuscous with faint lines in apex. 
11-14 mm. 

Moth at the end of July and in August; apparently rare. Caterpillar on Cornus, 
in July; at first in a linear mine, then a blotch, then a cone formed by rolling 
the tip of the leaf downward. 

Cocoon formed outside the mine. This name has been frequently applied to a 
variety of dark purple Gracilarias without a pale base to the inner margin, but 
seems unquestionably to belong to the species described above. 

Massachusetts; Connecticut. New York: Ithaca. 
12.G cornusella Ely. Similar to G. burgessiclia, smaller; ground blackish, 

with faint iridescence; first golden spot normally quadrate, extending to fold, 
not large; second spot minute, separated from the first by twice its diameter. No 
subapical costal dots. Fringe and apex immaculate dark brown. Antenne darker 
than G. burgessiella. 10 mm. (burgessiella of authors). 
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The caterpillar when young forms the mine usual in the genus; then lives in 
a cylindrical nest made by rolling down one side of a leaf. ‘The cocoon is spun 
in the roll. The moth has been obtained in April and in August. 

Connecticut to Missouri. New York: Ithaca. 
13. G. bimaculatella Ely. Light brown with crimson iridescence, the antenne 

yellow-brown. Head and thorax dark brown, darker than the wings; the face 
silvery. Palpi with a little black at the tip only. Fore wing with first golden 
spot large, triangular, practically reaching inner margin; and second nearly, or 
quite, in contact with it, less pérfectly triangular; or roughly semicircular, with 
a few, obscure, dark spots between it and the apex. Apical fringe yellow-gray with 
darker lines. 11 mm. (burgessiella of collections; amphidelta Meyrick?). 

The caterpillar lives in a cone on red and soft maple. The species seems fairly 
common but is usually taken for something else. 

Ontario to Connecticut; New York; Missouri. New York: Ithaca. 
14. G. species A. Similar, much smaller; first golden spot narrow, barely reach- 

ing fold, crescentic, followed by four successively smaller, golden dots on costa, 
the last practically apical, and each defined on the outer side with a black line. 
fringe mostly blackish, with the usual darker lines. 7—8 mm. 
Moth in September and October. Larva on maple. 
New York; Missouri. 
15. G. vacciniella Ely. Dark purplish, including vertex and upper part of, face; 

palpi with brown tips; antenne annulate, as usual in the genus; fore wing with 
two spots, the first triangular, with its basal margin rounded and its outer mar- 
gin perpendicular, and reaching to fold; outer spot separated from the first by 
about its width. Base of inner margin yellow. Fringe smoky gray, dark at apex 
and with obscure lines in it. 11 mm. 

The moth flies at the end of July. The larva feeds on Vaccinium. 
Pennsylvania. 
G. anthobaphes Meyrick is similar, but with a small additional golden spot at 

anal angle. It oceurs at Lake Muskoka, Ontario, in July and August. 
16. G. ‘belfrageella Chambers. Purple. Face and palpi white; a dark dot on 

tip of second segment of palpi; costal triangle typically pale golden, truncated 
on the fold, and extended as a wide band along the costa to the beginning of the 
fringe; base of inner margin dark, 1] mm. 

Rarely the costal patch is cut into two separate spots. 
The larva feeds on Cornus asperifolia, at first in a linear winding tract on the 

under side of a leaf, then in a blotch, which is crinkled later; finally in the 
usual cone. It pupates in a fold of the leaf. Other specimens, which roll the 
whole leaf in a long cylinder, appear to make the same moth, but more often 
with separate spots. This name is often misapplied to one or another of the maple 
species. 

Southern Ohio; Texas. 
17. G. coroniella Clemens. Dark yellowish, overlaid with crimson; head dark 

yellowish; palpi with third segment dark on outer side. Fore wing with a tri- 
angular patch at middle extending only to fold, and not running out on costa; 
a couple of dark points on costa within it, and a small pale spot on costa beyond 
it; apex pale; fringe yellowish, tipped with black. 10 mm. 

Larva on birch. 
Illinois. 
18. G. packardella Chambers. Light orange with strong crimson iridescence, 

strongly variable in brilliance; antenne ringed with golden and fuscous as usual 

in the group; occiput golden, face silver white; fore wing with a nearly equilateral, 

golden triangle, reaching nearly to the inner margin; and inner margin at base 

shaded with pale golden. 12 mm. (inornatella Chambers, in part; elegantella 

Frey.) 
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Larva on sugar maple. G. packardella has been confused with G. alchimiella, 
which has an entirely differently shaped patch. 

Generally distributed. New York: Ithaca. 
19. G. purpuriella Chambers. Dull grayish brown with purple iridescence, the 

face typically white below, but often only slightly paler; labial palpi blackish 
on outer side, except at extreme apex, dirty white within. Fore wing with base 
of inner margin concolorous, the triangle white, often scaled with fuscous, and 
variable in size, but normally narrow with concave sides, ending in a point near 
or above the fold; costa outwardly with faint pale and dark striae. Apical fringe 
gray, barred with black. Tarsi with more dark scaling than usual. 12 mm. 

This form is general in distribution; and is common in August, and from October 
to April. The caterpillar feeds on willow and poplar, rolling the leaf down from 
the tip, and sometimes using a whole leaf. The pupa is usually formed in the 
roll, rarely in a web outside. Ely considers this form conspecific with G. stigmella, 
but they appear distinct to me. 
New York: Ithaca. 
20. G. stigmatella Fabricius. Closely similar, but with paler reddish ground. 

Face on the average more extensively pale;, triangle with very little dark scaling, 
and relatively larger, not pointed on the fold (upwpepennella). 

Larva on willow. Moth in July. 
Wales, Maine; Framingham, Massachusetts; Cincinnati, Ohio; New Brighton, 

Pennsylvania; Europe. Possibly introduced in America. 
21. G. negundella Chambers. Light tawny brown, suffused with crimson and 

greenish; the costa patch not at all contrasting in light specimens. Palpi dirty 
yellowish white, with tips of joints blackish; antenne brown, obscurely annulate. 
Head and thorax dull, and rather greenish on the whole; face pale below. Fore 
wing with costal patch large and irregular, extending nearly to apex, as in 
typical belfrageella; apex with obscure yellow spots; fringe with three blackish 
stripes. 13 mm. 

The palest specimens show brownish spots in the ground, especially toward the 
apex. Eastern specimens are darker than the types (from Colorado) and show 
black dusting on the palpi, and the basal half of the costal patch has some black ° 
edging. 13 mm. 

July and August; October to early spring. Caterpillar at first in a narrow, 
linear mine on under side; then crossing to upper side; then forming a large, whit- 
ish blotch; and finally, the usual cone: on Acer negundo. 

Ohio and west (probably also eastward where the food occurs.) 
22. G. azalee Busck. Head, thorax, and base of fore wing, except on inner 

margin, dark purple; costal half of fore wing golden almost to apex, dorsal margin 
tawny with crimson iridescence; the boundary usually diffuse. 10 mm. 

This species is a green-house pest on evergreen azaleas, and has apparently been 
introduced from Japan via Holland. It has been confused with eachrysa Mey- , 
rick, but appears distinct. The latter is an Indian species feeding on apple. 

Massachusetts. New York: Rochester, Yonkers. 
23. G. ostryzella Chambers. Autumn form: Antenne grayish, annulate with 

dark brown; palpi yellowish white, the second and third joints with broad black 
apical bands; maxillary palpi similar. Face golden below, more or less scaled 
with brown and sometimes with a brown cross-line. Fore wing pinkish brown, 
speckled with patches of blackish scales, with a more or less distinct elongate 
patch near anal angle, leaving a few golden scales on the, margin. Pale costal 
triangle dark-margined and separated from the patch beyond the triangle; golden, 
suffused with dark except at its boundaries on costa and inner margin; outer 
spot more or less suffused. 10 mm. y : 

The larva feeds on Ostrya, in a linear, whitish mine on the upper side of a leaf; 
then in a whitish, digitate blotch over a vein, which it eats out transparent before 



176 WiuuiAM T. M. Forses 

deserting it, leaving a network of brown veins. Finally the larva forms the usual 
cone. 

Southern Ohio; Kentucky. 
Supposed summer form: Antenne ochreous, broadly annulate with dark; darker 

toward the apex; palpi yellowish white; third segment annulate with dark just 
before the apex; maxillary palpi yellowish white. Face, head, and thorax pale 
golden; vertex bronzy; fore wing suffused with purplish bronze; a pale golden 
patch at base; triangle pale golden, large, truncated on fold, extended out on 
costa, with very slight, dark points on the costal edge. Hind wing fuscous with 
reddish fringe. Hind tibie and tarsi mostly yellowish white. 10 mm. 

The larva lives in a mine on the under side of Carpinus and Ostrya, the blotch 
when finished becoming similar to that of the autumn form, as the parenchyma 
is eaten out. 

24. G. superbifrontella Clemens. Rose-violet, iridescent on a base of tawny 
yellow; palpi yellow with brownish tip; antenne dull yellow, vertex shaded with 
reddish violet; thorax wholly golden. Hind wing very dark. Fore wing with 
large, irregular, costal patch, and base of inner margin suffused with golden. 
11 mm. (alchimiella of authors). 

June to August. Larva in a conical roll on Hamamelis; pale green with pale 
brown cervical shield. 

Distribution general. New York: Crosby (Yates County); Ithaca. 
G. alchimiella Scopoli, a European oak species, has been reported from Essex 

County, New Jersey. The golden spot on the inner margin is more sharply 
defined; the head is lighter crimson rose; and the tegule and a spot on the disc 
of the thorax are tawny. Packardella has sometimes been determined as this 
species. 

25. G. blandella Clemens. Dark purple; face yellowish; vertex with purple- 
tipped scales; antenne strongly annulate; palpi yellowish with a brown spot on 
outer side of second joint, and on tip of third. Fore wing with usual patch very 
large and irregular; the wing strongly golden-iridescent at base, sometimes form- 
ing a central, diffuse, basal spot. Fringe dark with a pale line in the middle; 
hind wings pale fuscous. 

This species is unknown to me. 
Virginia. 
26. G. juglandivorella Chambers. Closely similar to G@. blandella; joints of 

maxillary palpi purple-tipped; vertex largely purple; thorax with three lemon- 
yellow stripes; yellow patch perhaps less extensive. 8 mm. 

Larva on black walnut; at first in a linear mine, reaching an inch long, then 
under a series of small flaps, eating the parenchyma, and pupating under the last 
flap. The larva changes to the cylindrical form on leaving the mine. 

I have not seen this form. The preceding species and this probably identical; 
and are so considered by Ely. 

Virginia. 
27. G. glutinella Ely. Summer form. Reddish bronze, face yellow; palpi straw 

color, shaded with dark brown just before the apex, darker outwardly; antenne 
annulate. Fore and middle femora and tibiew reddish bronze; hind tibie dark- 
shaded at apex. Fore wing with some straw-yellow scales, especially toward 
apex of costa; triangle shining golden, truncated shortly on fold; no outer spot. 
Fringe gray, with two dark lines around the apex. 12-13 mm. 

July-August. Larva in a roll on Alnus glutinosa, in July. 
Southern Connecticut. 
Supposed winter form: Ground dark purplish, intermixed with straw-colored 

scales; face pale yellowish, edged with brown on sides; vertex darker and more 
straw colored; palpi shaded throughout with dark purple, third segment with a 
heavy black ring at the tip; maxillary palpi also shaded with purple. Antenne 
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darker. Fore wing with costal triangle pale straw yellow, almost obliterated with 
dark purple suffusion; fringe gray, almost concolorous at apex with two dark 
lines. 13 mm. 

The moth is distinguished from coroniella by the darker coloring. It flies in 
September; doubtless wintering, and reappearing in April. 

The larva occurs on alder in August, at first on the under side of a leaf, 
a linear mine; which ends in a small blotch, which is usually near the eae 
then later in one or two shelters formed by turning down the edge of a leaf; 
and finally, in a cone at the apex of the leaf. The cocoon is formed outside the 
mine. 

28. G. atomosella Zeller. Thorax and fore wing heavily dusted and shaded with 
blackish, on a pale ochreous ground; fore wing with pale strie toward costa and 
inner margin; one of these, before the middle of the costa, being the most distinct 
marking, and extending obliquely out almost to the inner margin. Base darker. 
Head white, somewhat tufted behind. Palpi black with two white rings on second 
joint, and base of third joint white. Maxillary palpi with white dots. 14 mm. 
(atmosella Ely — misprint). 
This species is unknown to me. 
Texas; “Atlantic States” (Ely). 

II. Palpus with a triangular tuft on under side of second segment (Coriscium). 

29. G. cuculipennella Hiibner. White, with oblique fascia formed of black- 
barred scales, and mixed with brown scales, which concentrate at the edges of 
the fascie, forming brown lines; base powdery gray; basal half of wing with 
two fascie, extending obliquely outward, the first heaviest on inner margin, the 
second stronger, and usually ending just above the inner margin; a similar medial 
fascia. Outer half of wing with diffuse spots and short vertical fascie; fringe 
with dark-tipped scales, gathering in three or four lines. Head, thorax, palpi, 
and tibie powdery gray, barred with white, the tarsi hardly lighter. Inner side 

_of palpi white. 10-14 mm. 
Larva on privet. 
Europe. 
American records probably apply to fraxinella, which may be only a race of 

this species. 
30. G. fraxinella Ely. Similar. Powdery gray areas more diffuse, the scales 

mostly finely white-tipped; usually with the fascie broken up, and obscure; 
rarely with fascie contrasting and black, but broken into spots. Fringes more 
suffused with gray than in G. cuculipennella; head and thorax darker. The white 
ground color is reduced to a large number of spots, many of them rounded. 
12-14 mm. 

Moth in July and May, the latter doubtless specimens which had emerged the 
preceding fall. Caterpillar on ash and apple, in the usual cone, in June. This 
may be a synonym of G. paradoxa Frey and Boll. 

Connecticut. New York: Ithaca. 
31. G. paradoxa Frey and Boll. White, heavily and rather evenly dusted with 

finely black-tipped, clay-eolored scales, leaving a white antemedian fascia across 
the wing, and obscure, alternately light and dark mottlings along the margins 
outwardly. Head rather more lightly dusted, and palpi more heavily, except 
the tip of the second segment and base of the third. 12-15 mm. _ (Parectopa.) 

Moth in April and early May. Larva unknown. 
Boston, Massachusetts; New Brighton, Pennsylvania. 
32. G. quercinigrella Ely. Similar to G@. frawinella, powdery gray. Palpi only 

lightly dusted; fore and middle tibie red-brown; tarsi white, ringed with red- 
brown; hind legs yellowish; the femora and coxe shaded with red-brown. Fore 
wing with markings diffuse; base much paler below fold than above; anteme- 
dial fascia oblique outward, pale gray; outer part of wing with obscure, con- 

, 
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cave fascia. Under side red-brown. Hind wing pale-gray, partly red-brown 
below. 10 mm. 

The moth flies in September. The cone is formed by bending down and under 
a lobe of the food leaf (red oak, etc.). The leaf is eaten through in a series of 
small holes where the edge of the flap is attached. The larva is whitish with 
brownish incisures, and occurs early in July. Apparently there is only one brood. 

Southern Connecticut. 
33. G. serotinella Ely. Palpi with a very small pointed tuft. Ground black- 

brown; basal half of third segment of palpi vellow; tarsi pale. Fore wing with 
numerous, greenish-silvery spots, irregularly scattered and more or less fused, 
especially so as to form an outwardly oblique sub-basal fascia and a V-shaped 
antemedial spot resting on costa (enclosing a spot of the ground color). Apical 
fringe cut with four yellow bars. Dorsal fringe and hind wing mouse gray. 15 mm. 

The moth occurs in July and August. The larva forms the tip of a leaf of 
Prunus serotina into a cone. The cocoon is boat shaped, flat on top, and is spun 
in a partly folded leaf. 

Dublin, New Hampshire; East River, Connecticut. New York: Ithaca. 

3. ACROCERCOPS Wallengren 

(Gracilaria, Coriscium, in part) 

Similar to Gracilaria; hind tibie of the northeastern species with a couple 
of rows of stiff straight bristles above, about a quarter as long as the length 
of the tibie, or somewhat less. Antenne fully as long as the fore wings, palpi 
typically with a slight tuft on second segment, large and triangular in A. quin- 
questrigella; maxillary palpi minute in some exotic species. Wings about as 
in Gracilaria; in the fore wing with all veins present, or one dorsal (apparently 
Cu) lost, as in A. onosmodiella. Hind wing often a little more reduced than in 
Gracilaria, R, regularly being lost, and M, also in A. strigifinitella. Resting posi- 
tion with the fore and middle legs displayed as usual, but sometimes with the 
head appressed to the object on which the moth is resting. 

The caterpillar is of various types, but in all cases it feeds in the cylindrical 
stage (fig. 121). The transformation to the cylindrical stage is sometimes 
gradual. The larve are usually blotch miners, the cocoon, typically, being formed 
in the mine. Our species belong to various groups of the genus, which is very 
large in the Orient. 

Key to the species 

1. Inner margin with two large, silvery patches..........-...5. 4... 7. albinotelle. 
1. Inner margin with a slender silvery streak. § 

2. Streak ending a fourth way out; ground color golden ........5. onosmodiella. 
2. Streak ending halfway outs: 202.05... oo ssn) 2 ee eee 8. venustella. 
2.7 Streak ireachine: tto vanallanclese. Shee. wn eee) eee 6. quinquestrigella 

1. Inner margin with silvery spots or fasciwe only. 
2. Four rounded, white spots Ol, MAT PINS. 2. hie os oe eee 4. boreasella. 
2. Extremely slender white fasciz. alternating with heavier black cnes. 

3. Costal and dorsal series at right angles to each other....... 1. ee 
3. Stripes running across the wing, ‘farther cut on inner margin....3. strigosa. 

2. Moderate white fascie and no black ones. 
3. Ground dull brown; six or seven fascie straight. across the wing. .3. striqosa. 
3. First two dorsal fascie lying along ne margin; four or five in all; grcund 

shaded .with luteous:: <.¢255 15. 22 ee 25 astericolan 
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I. Maaillary palpi very small, less than a fifth as long as labials; palpi 
smoothly scaled; spining on hind tibie moderate. M, of hind wing lost. 
Larva changing gradually from flat to cylindrical type (Neurobathra Ely). 

1. A. strigifinitella Clemens. Palpi yellowish white, barred with brown; head 
and antenne dull brown; fore wings grayish brown, striate obliquely from both 
margins with fine white strie, edged with black, alternating with heavier solid 
black ones. An apical ocellus. 8 mm. (Dialectica Walsingham; Ornix querci- 
foliella, Gracilaria duodecimlinella Chambers. ) 

The larva feeds on chestnut, chinquapin, oak, and beech. In the first two stages 
it is of the flat type, and makes a linear mine; the third stage larva is cylindrical, 
with an essentially normal head, but with rudimentary legs and the head flatter 
thar it is later. It bores in a lateral vein. ‘The fourth and later stages are of 
the normal cylindrical type, and bore in the midrib. If the supply of food in 
the midrib fails, the late larva forms a large, puffy blotch-mine, with scattered ° 
frass. There is no non-feeding stage. Pupation is outside the mine, in a white 
cocoon decorated with four separate masses of froth. The species breeds continu- 
ously all summer. 
New York to Missouri. The species is in the Robinson collection, presumably 

from this State. 

Il. Mazxillary palpi a fourth as long as the labials, which have a more or less 
distinct triangular tuft on the second segment; larva (so far as known) 
changing abruptly to final stage; tibial bristles variable. Fore wing with 
traces, at least, of all dorsal veins (Acrocercops). 

2. A. astericola Frey and Boll. Luteous, more or less dusted with brown; head. 
with its appendages, white. Fore wing with a broad, oblique, more or less tri- 
angular, white fascia two-fifths way out, edged, especially inward, with black; not 
reaching inner margin; two others, half as wide, beyond it, which have a heavier 
black edging. Apex white, preceded with black and followed by a double bar in 
the fringe; the outer fascie reaching the inner edge of the membrane. A short 
antemedial costal fascia, and two on inner margin. 9 mm. (Gracilaria, Parectopa. ) 

May, August. 
The larva forms a large, tentiform blotch mine on Aster corymbosus etc.; the 

pupa is outside the mine, in a firm cocoon. 
Massachusetts to western Pennsylvania. New York: Ithaca. 
3. A. strigosa Braun. Dull brown, with seven slender, parallel, outwardly oblique, 

white fasciz across the wing, more or less edged with black, and somewhat broken. 
10 mm. 

The moth occurs in June. The larva is found on Quercus prinus, at first in a 
narrow white gallery, then in a large, whitish blotch, from which the parenchyma 
is gradually eaten out. The cocoon is dense and brownish, with the usual globules. 
The larva is full grown at the end of May. 

Tryon, North Carolina; Powell County, Kentucky. 
4. A. (?) boreasella Clemens. Fuscous, with nearly round, white, postmedial and 

subterminal spots on costa, and medial and subterminal ones on inner margin, the 
last extending into the fuscous fringe. 9 mm. (Ornix ? Clemens, Gracilaria 2? of 
authors.) 

Labrador. 
5. A. onosmodiella Busck. Golden brown; head, thorax, and appendages for the 

most part silvery; antenne dark with silver line; fore wing with markings heavily 
black-edged; a large, antemedial crescent on cesta, followed by three triangles; 
two silver triangles on outer part of inner margin, alternating with two costal 
ones; base of inner margin and apex silver white. Palpi wholly white. 9 mm. 
(pnosmodiella Busck, lapsus calam?). 
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July. The larva a blotch miner on Onosmodium, of the family Boraginacez. 
District of Columbia to California. 
6. A. quinquestrigella Chambers. Palpi white, second segment with a large, tri- 

angular tuft, like that of Coriscium; two dark rings on the third. Fore wing 
fuscous brown; inner margin narrowly and evenly white, with some dark scales, 
running out at anal angle; with paired, whitish streaks running obliquely out 
from costa and from upper edge of the dorsal streak, the outermost ones in the 
base of the fringe, and meeting at a right angle over the apex; these streaks 
are slightly edged with darker brown, and have dark streaks between them. 
5mm. (rhombiferellum Frey and Boll). 

Kentucky; Texas... 
7. A. albinotella Chambers. Head, palpi, antenne, and fore wing silvery white; 

antenne annulate with brown; palpus with second joint tufted, brown-gray, with 
white tip. Fore wing shining, light olive brown; thorax with a silvery, central band 

‘continued as a band on the inner margin of the wing, gradually narrowing to the 
anal angle, and interrupted by projections of the brown area; three white, outwardly ~ 
oblique, costal fascie, the first usually broken, and joining the white dorsal area; a 
white apical spot covering the costal fringe, and edged below with a black crescent; 
apical fringe brown, vaguely banded; dorsal fringe shaded with white. 9 mm. 

Moth in April and June, and again in August. Larva in a large, tentiform mine 
on under side of leaves of oak; at first in a linear mine. (Coriscium albinatella, 
albonotella Chambers. ) : 

New York to Maryland, Ohio, and Missouri. ‘“ New York” (Beutenmuller). 

Ill. Fore wing with one dorsal vein completely lost; R, and R, stalked (Leuco- 
spilapteryx Spuler). 

8. A. venustella Clemens. Head and eye-cap silvery white; palpus with two 
blackish spots; antenne dark brownish. Fore wing dark, purplish ash gray, with 
a white streak along inner margin from base half way to apex; a small, white, 
antemedial, costal spot, and three somewhat convergent white streaks beyond, 
equidistant at costa, and extending obliquely outward. Apical spot white, with 
dark margin, and containing a black dot. Fringe mouse gray, mixed with white. 
8 mm. (ewpatoriella Chambers). 

The moth occurs from late July to September. The larva makes several, suc- 
cessive tentiform blotch-mines on Eupatorium. Apparently the same species occurs 
on Ambrosia artemisiefolia but I have seen only a rubbed specimen. Possibly it 
is A. astericola. 

Cincinnati, Ohio, and District of Columbia to Pennsylvania, Kentucky, and 
Missouri. 

4. APOPHTHISIS Braun 

Similar to Acrocercops; antenne rather shorter than fore wing, with a pecten; 
maxillary palpi rudimentary; bristles on hind tibia rudimentary, rather like stiff 
scales. Fore wing with R, weak, R,; and M, stalked, forking over the apex; M, 
and M, absent; hind wing as in Acrocercops. 

The resting position is about as in Ornix. 
1. A. pullata Braun. Dirty white; scales fuscous-tipped; head and palpi gray, 

antenne lightly annulate. Fore wing with darker streaks near base and beyond 
middle of fold; a faint, darker line in fringe. 514-6 mm. 

The moth has been taken late in July and in May. The larva is a miner in 
buckthorn, in July and October; the mine at first is obscure and linear, and later 
becomes a large blotch, 5-8 mm. wide. Pupation takes place outside the mine, 
in a flat, oval, yellow cocoon. 

Cincinnati, Ohio. 
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5. LEUCANTHIZA Clemens 

Front and vertex smooth, a small, loose tuft on occiput; antenne as long as fore 
wings, basal joint small, not modified; palpi short, straight, drooping; maxillary 
palpi rudimentary; tongue short, apparently naked; hind tibie with long bristly 
hair (?%). Fore wing lanceolate (fig. 118), with four traceable veins running to 
costa, R, being lost; two or three veins from cell to inner margin. Hind wing with 
R and M, closely parallel, but without forked veins. 

Caterpillar of Gracilariid type, forming a large blotch-mine on upper side of a 
leaf. Cocoon of white silk, outside the mine. At rest the moth holds the antenne 
extended laterally, as do other members of the family. This is an aberrant genus, 
which has not been fully studied, and may be misplaced in the keys. The short 
palpi may cause it to be sought among the Lyonetiide; and there may be a real 
kinship to Phyllocnistis. 

Key to the species 
BAsswOlpINMeT AMATI DLOWIM. q< <1) «\e)i-1= te isl rs elects loetelle els <\res amphicar peefoliella. 
ASC MO MEIC Tae TN AT OTN FOL CON. sys: oc yaicjnt nu sea col se ael oho eS (anclal stots) dae) ai lleve obsess dircella. 

1. L. amphicarpeefoliella Clemens. Head lead color; antenne golden brown, tips 
silvery white. Fore wings deep orange, shading to golden brown toward the apex; 
base deep brown, bordered by a strongly excurved, lead-gray line from costa to 
basal angle; a large, irregular, triangular, golden patch on middle of inner margin, 
extending up nearly to middle of wing; a golden streak at beginning of costal 
fringe, with two dots before it; fringe golden brown; hind wings gray. 6 mm. 

May. Larva in an upper surface mine, on Amphicarpa monoica; green with 
brown dorsal, and darker ventral, spots, after the last molt becoming wholly green. 

Connecticut; Maryland; Pennsylvania. 
2. L. dircella Braun. Orange yellow; head golden with darker hairs behind; 

antenne dark brown, tips silver white; thorax golden, dark brown in front. Fore 
wing with base dark brown, except toward inner margin; apical area dark brown; 
antemedial golden fascie straight. Base of inner margin orange; an oblique, 
curved golden streak from antemedial region below costa to middle of costa; a small, 
costal streak at beginning of fringe; a short, golden, dorsal streak margined 
toward base by an oblique line, dark brown scales; a longer oblique streak at anal 
angle, and a faint, golden, marginal line. Fringe and hind wing dark brown. 
Legs golden with dark brown tarsi. 5-6 mm. 

July. Larva in late June and in September, in a large, sometimes digitate, upper- 
side blotch, on Dirca palustris; often social. Cccoon outside the mine. 

Clermont County, Ohio. 

6. MARMARA Clemens 

(syle Chambers; Gracilaria, in part) 

Head smooth; antenne with pecten scaly and suggesting an eye-cap, or normal; 
palpi moderate, smooth-scaled, ascending in life but usually porrect when dry; 
maxillary palpi moderate, porrect; tongue naked. Tibia smooth-scaled. Fore 
wing (fig. 117) with only five veins arising from the cell, three running to the 
costa and two to the inner margin, all free. Fringe as usual in the family. Hind 
wing linear-lanceolate, with fringe four times as wide as membrane; Sc and R 
obscure; a forked stem in middle of wing, free from Rs; Cu simple. 

The larve are of the flattened type in all the feeding stages, becoming cylindrical 
just before pupation. They are extremely broad at the anterior end and lobed 
at the sides. They are leaf miners, or miners in the bast of twigs, usually form- 
ing a tract. The cocoon is spun outside the mine and is covered with more or less 
confluent masses of pearl-like, white bubbles. The genus is only definitely known 
from North America, but has been generally confused with Gracilaria. Besides the 
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species mentioned in this work, there is an undescribed species of the light group, 
on elm; and one of the dark group, on Hibiscus. 

Key to the species 
1. Dominantly pale. 

2) A large, basal, blackish patchvon costar oss ocee eee 1. fulgidella. 
2. Some blackish scales near base of costa only................-.525 2. elotella. 

1. Dominantly dark. 
2. Second fascia erect, complete, as wide as the dark space before it..4. fasciella. 
2. Second fascia outwardly oblique, bent, and half as wide as the dark space 

before it, or broken. 
3. First fascia twice as wide on inner margin; the second offset its width 

BEMIM eS. Lease dices tik cesg sieves slabere usr uae ecole Ee ee 7. serotinella. 
3. First fascia even in width or broken. 

4. Brilliant, golden brown, with silver markings..............9. auratella. 
4. Dull fuscous brown, hardly shining. 

5. Ground powdery, the pale scale-bases showing; palpus with heavy 
band on, third segment ii5/. 112 -)a:-1. ae) eee eee 5. opuntiella. 

5. Ground even, palpi with third joint pale. 
6. Ground nearly black. 

7. Fasciz complete or nearly so. 
8... Head. silver whitess cic sin sci tie eee Oe 3. salictella. 
§.-EHead {tinged with’ yellow). 2)..2 cee eee 8. apocynella. 

7. Fascie broadly interrupted......... 6. smilacisella, (7) pomonella. 
6. Markings edged with black, on a lighter brown ground. 

4. quinquenotella. 

1. M. fulgidella Clemens. Head and antenne yellowish white. Maxillary palpi 
dark. Fore wing silvery white with a dark brown blotch at base, not extending 
across the wing; a dark brown band rather below middle, sharply angulated just 
above the inner margin, and darkest along its outer edge; outer part with: two 
broad, costal fasciew confluent in the middle of the wing, with a white costal spot 
between them, and a white spot on inner margin oppesite. Apex dark, with a white 
costal streak before it. Hind wing dark fuscous. 7144 mm. 

Larva on Quercus prinus; with the habits of serotinella. 
Pennsylvania. 
2. M. elotella Busck. .Paler than M. fulgidella; moth mostly white; antenne 

yellow, darker toward the tip; palpi with black bars; tibie mostly white. Fore 
wing white, with yellow-brown bands edged outwardly with black; the first costal 
spot slight and tending to break up, the two outer fascia markedly separate, diverg- 
ing in the dorsal fringe, and followed by an apical dot. Hind wing clay color. 

Larva under bark of apple twigs, leaving a winding scar. 
South Connecticut. There is a closely similar, possibly the same, species on 

elm in Virginia. 
3. M. salictella Clemens. Antenne grayish fuscous; head and palpi white; occiput 

(as in the following species) fuscous. Maxillary palpi dark; second joint of 
labials touched with fuscous. Fore wing dark gray-brown, with silvery-white mark- 
ings; a fascia at basal third; and a somewhat. oblique one at middle, slightlv 
excurved and sometimes broken at middle; with two costal spots and one or more 
on inner margin beyond it; the outermost spot sometimes forming a bar across the 
apical fringe. Fringes paler, whitish at apex; hind wing grayish fuscous. 6 mm. 

June, July. 
The caterpillar forms a long, linear mine under the bark of willow twigs in the 

fall, which at that time is inconspicuous. In the spring it is revealed by the scarring 
of the bark over it. The larva in early spring is pale yellow; later developing 
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transverse red stripes and two dark cervical spots. Pupation is outside the 
mine. Occasionally this species is injurious by girdling the twigs and small 
branches. 

Connecticut to Virginia. 
4. M. fasciella Chambers. Similar to M. salictella; ground lighter, and dis- 

tinctly brown; each fascia black-edged on the inner side, the first two fascie equal, 
and as wide as the space between them; third fascia sometimes broken; second 
tascia straight; maxillary palpi pale. (syle Chambers, Acrocercops of authors.) 

Quinquenotella Chambers is generally considered an aberration of this species. 
In it the second fascia is broken into squarish costal and dorsal spots, the dorsal 
one lying farther out than the costal. 

_ 5. M. opuntiella Busck. Paler and more mottled than salictella; distinctly black- 
powdered on a whitish ground; first fascia obscure, second only nearly complete; 
palpus with a black band on third segment; maxillary palpus pale yellowish. 

Vhis species was described from Texas, but probably occurs as far north as the 
prickly pear, its food plant. The larva makes a long, irregular, winding mine under 
the epidermis of Opuntia. ; 

6. IM. smilacisella Chambers. Similar to M. salictella, but with the silvery mark- 
ings more restricted, even the antemedial fascia being sometimes reduced to a bar 
on inner margin. (Phyllocnistis Chambers. ) 

The larva makes a very complexly winding and anastomosing linear mine with 
a central frass-line on leaves of Smilax hispida and glabra. ‘The mine is about 
2 mm. wide. 

Cincinnati, Ohio; southern Kentucky. 
7. M. serotinella Busck. Ground dark brown, slightly shining, not powdery. 

Similar to M. salictella, but with the first fascia nearly as wide as long, and much 
widened on the inner margin, with a sharply bent outer boundary; twice as wide 
as second fascia. Fascie not black-edged. 

Larva on Prunus serotina (type only seen). 
M. pomonella, a dark species with small alternating spots only, similar to 

opuntiella, is a western species feeding on apple; and is to be looked for in the 
north of our territory. 

8. M. apocynella Braun. Head whitish on face, more yellow above, fuscous, as 
usual, on vertex; palpi whitish, second joint tipped with fuscous; antenne gray. 
Fore wings black; antemedial fascia straight; an oblique fascia at middle, slightly 
angulate above inner margin; a larger costal and a minute dorsal one two-thirds 
way out; a white, costal streak before the apex; tip of fringe whitish. Legs black, 
annulate with white; four outer segments of tarsi mostly white. 

Larva in a long, whitish, serpentine mine on Apocynum cannabinum; cocoon 
typical, with bubbles. Larva in early July, the moth later in the month. 

The moth is smaller than salictella, with a yellower head and more oblique 
median fascia. 

southern Ohio. 
9. M. auratella Braun. Golden bronze; face metallic lead-gray; including 

antenne; tips of both palpi whitish; fore wing with brilliant, silvery markings; 
antemedial fascia a fourth way out, wider below fold; an oblique costal streak 
halfway out, and a more erect one just beyond it on inner margin; triangular 
costal and dorsal streaks two-thirds way out, nearly meeting; and a fine streak 
across wing near apex. Apical fringe white. 644 mm. 

There are two broods, in early June and in early August. The larva is a bast- 
miner in Rudbeckia laciniata (so far as known, only in the cultivated golden 
glow) and in Dahlia. The mine is long, serpentine, usually tending downward, 
in the lower part of the stem. The cocoon is spun in a flap loosened from the 
cover of the end of the mine, opening not directly outward but by a silk-lined 
tunnel through the tissues of the flap; it is without pearl globules. This species 
possibly was introduced, with its food, from Mexico. 

Southern Ohio. 

‘ 
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7. PARECTOPA Clemens 

(Gracilaria, Coriscium, in part) 

Similar to Gracilaria; the vestiture of the vertex often raised, but without a 
definite tuft; middle tibia with at most a small tuft at apex; hind tibiae smooth- 
scaled. Venation of fore wing slightly variable, one or two veins sometimes lost. 
Hind wing with M, lost; M, and M, and Cu, and Cu, stalked. Larva, when mature, 
of the cylindrical type; the northeastern species making a digitate blotch-mine, but 
some of the primitive species in a cone, like Gracilaria. 

' Key to the species 

1. Inner sma rome White 4 tcncy. 0S oukesece y horgemasiene aus oe Oe eee 1. salicifoliella. 
1. Inner margin concolorous, with short, silver fascie. 

2, A black streak through the white apical fringe; head all concolorous; third 
and fourth costal and dorsal bars opposite each other, forming broken 
PASC oie Bie Re ee see ea Sy eae Senee a, erent ee 5. plantaginisella. 

2. Less black in apical fringe, otherwise marked; face white. 
3. Most of vertex behind antenne light brown, white at edges; ground of fore 

WATER Pall Obits Seve esdy 5 once ey ova vecodey buen siegs (oushcndy 7 SreSaueb come eee 4. pennsylvaniella. 
3. The part of head behind antenne with front half white, posterior half 

blackish, contrasting, ground of fore wing darker. 
2. robiniella, 3. lespedezefoliella, 

I. Hind wing with traces of M,; preserved; fore wing with R, arising from near 
base of cell; R; and M, stalked, and all veins preserved. (Micrurapteryx 
Spuler). 

l. P. salicifoliella Chambers. Apical fringe caudate, but with the tuft not con- 
trastingly colored. Head and thorax white, with some gray scaling on head, 
especially on the two fanlike tufts over the bases of the antenne; palpi with 
second joint mostly blackish; third jomt with black rings at base, middle, and 
apex; maxillary palpi blackish. Legs black and white barred. Tegule and fore 
wing dull dark fuscous, lighter toward the margins. Two strongly oblique, white 
streaks at middle of costa, and three short, strongly convergent ones toward apex. 
Apex black, with a blackish bar around it in the fringe. Inner margin with a 
somewhat irregular white fascia, edged above with black, and sometimes con- 
taining a black bar near its upper edge, two-thirds way. out, and scattered black 
scales. 10 mm. 

The species occurs in the latter half of the year, apparently breeding continu- 
ously. The larva is a blotch-miner on willow, sometimes eating out the entire 
leaf, and is usually confined to a single mine. The pupal stage is passed under 
a silken carpet, on a leaf, and lasts two weeks. 

Kentucky; southern Ohio; Missouri. 

Il. Hind wing with M, lost; fore wing with R, arising a third way out on cell; 
M, free and one or two dorsal veins lost. (Parectopa.) 

2. P. robiniella Clemens. Dark brown, somewhat shining, but less so than penn- 
sylvaniella. Head white, occiput black, the black area covering the whole width 

of the head. Palpi blackish, third segment white; antenne with scape white, 
with a fine black line in front, shaft blackish, and feebly annulate. Legs banded, 
black and white. Fore wings with three white fascie strongly outwardly oblique 
from costa toward middle, the first one shorter; an antemedial, white, dorsal 
spot or fascia, not always reaching inner margin and nearer the base than the 
first costal; a short oblique fascia before the second costal, and one nearly opposite 
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the third; a fine, vertical, white stripe across the apex, usually interrupted in 
middle. Fringes white, the costal and dorsal each with two black lines, which con- 
verge to the apex. Apex black, but not caudate; first dorsal line interrupted just 
below the apex. 

Larva in a digitate mine on locust. 
Pennsylvania to Missouri; New York: Ithaca (mines not rare). 
3. P. lespedezefoliella Clemens. Similar; first costal fascia absent; dorsal fasciee 

reduced to spots (mirabilis Frey and Boll). 
Larva on Lespedeza and perhaps Desmodium, marking several small, digitate 

mines; the frass thrown outside through a hole on the under side. Cocoon white, 
outside the mine, often on the ground. 

Pennsylvania. 
4. P. pennsylvaniella Engel. Rich golden brown; head white; vertex light brown, 

white above eyes; palpus white, with most of second segment and a spot on third 
brown; apex of second segment white; maxillary palpi dark, with terminal joint 
white. Scape of antenna brown above, white below, without fine stripes. Fore 
wing with three strong silvery fascie# on costa, outwardly oblique; the first fascia 
hardly if at all shorter than the other two; and a short, triangular, white spot 
before the apex. Dorsal margin with a strong, nearly longitudinal dash from 
near base to fold a quarter way out; two oblique fascize before and beyond middle, 
and a white bar in fringe opposite the last costal spot. All fascia edged with 
black. A black and blue ccellate spot just below and before apex. Fringe with 
a strong black hook in the apex, with a white area below it, preceded by a black 
line across the extreme apex of the membrane; dorsal fringe below the white patch 
gray, not barred. 9 mm. 

May, August, October. Larva on Aster cordifolia; the mine large and inflated 
when mature. 

’ Connecticut to western Pennsylvania. 
5. P. plantaginisella Chambers. Golden brown, lighter than P. pennsylvaniella, 

the markings more heavily black-edged. Head bronze-brown, with a little white 
above the mouth and along the eyes; palpi bronze on outer side, mostly white 
within; thorax as in the proceeding species. Fore wing with the three costal 
fascie almost half as wide as the space between them; a subapical silver dot, with 
a white bar in the fringe opposite it; inner margin with basal dash in fold, a short 
silver bar at middle, and a longer one three-fourths way to apex, with its tip 
almost touching the third costal one. A strong silver subterminal spot, opposite 
the tip of the third costal, continued by a white bar in fringe. Apical ocellus 
with a large silver center. Fringe black, strongly caudate, with a white triangle 
below the apex. 7 mm. (erigeronella Chambers, geiella Chambers). 

September to November. Larva in a yellowish mine, which is at first slender 
and frass-filled, but later becomes a large inflated blotch; on Erigeron and Plan- 
tago. Pupa on the ground. 

Kentucky; Missouri. 

8. CREMASTOBOMBYCIA Braun 

Annette F. Braun 

Face smooth, vertex rough-tufted. Labial palpi moderate, porrected or drooping, 
pointed. Maxillary palpi minute. Antennz about as long as the wings; basal 
segment thickened; with slight pecten. Fore wings (fig. 119) lanceolate; R, and R, 
absent, M, absent, M, and M, short stalked; Cu single-branched; 2d A simple. 
Hind wings about one-half as wide, linear-lanceolate; M, and M, stalked; the 
base of M sometimes distinct; M, absent; Cu single-branched; discal vein absent 
between Cu and M.. Posterior tibiz with loosely appressed hairs. 
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The larve are similar to those of the cylindrical larval group .of Lithocolletis. 
All of our species mine leaves of Composite, forming wrinkled, tentiform mines. 
They pupate in an elongate, dense, white cocoon sometimes ornamented with longi- 
tudinal ridges. This cocoon is suspended inside the mine by two slightly diverging, 
silken threads at the posterior end, and by either one. or two anmenids at the ante- 
rior end. 

The markings of the fore wings consist of a more or less. Cisne developed 
basal streak, four white costal streaks, and two or three dorsal streaks. . There 
may be one or two more or less distinctly angulated fascie, formed: DY. the .con- 
fluence of opposite streaks. 

Key to the species 

A. Basal streak distinct, reaching almost to, or beyond, the basal fourth. 
B. Basal streak narrow, pointed, ummargined PEO Those) aoe 5 U 1. solidaginis. 
BB. Basal streak dilated Posterior yas see sae te gua 2. ambrosiella. 

AA. Basal streak minute or wanting; markings silvery............ Bb cgi 3. ignota. 

1. C. solidaginis Frey and Boll. Fore wings reddish ocherous; a narrow, whitish 
basal streak below fold; costal, oblique streak at one-third, oblique costal and 
dorsal streaks at one-half, usually meeting in middle of wing; two posterior 
costal, and one posterior dorsal, streak, all margined outwardly with — blackish 
scales. 7-9 mm. Underside miner in leaves of golden rod, Solidago sp. 

Distributed over the entire United States. = 
2. C. ambrosiella Chambers. Fore wings reddish orange; a short, posteriorly 

dilated, white basal streak; an oblique costal streak at one-fourth, a° more or 
less angulated median fascia; two posterior, costal, and one posterior dorsal, streak, 
all dark margined externally. 5.5-6.5 mm. Mine on underside of. Ambrosia and 
Actinomeris ; “not projecting conspicuously on upper surface. 

3. C. ignota Frey and Boll. Distinguished from the preceding by the’ Bilvery 
luster of the markings and the very short, indistinct basal’ streak.” 6.5-7.5 mm. 
Tentiform mine on under surface of leaves of Actinomeris, Helianthus, and other 
Composite. Conspicuous as a tubercular swelling on upper side. | 

9. LITHOCOLLETIS Hiibner 

Annette IF’. Braun 

Face smooth, crown rough-tufted. Labial palpi porrected or drooping, moder- 
ately long, pointed. Maxillary palpi rudimentary. Tongue moderate. Antenne 
nearly attaining the wing length; simple in male; basal joint thickened; bearing 
a pecten (except in desmodiella). Fore wings (fig. 120) lanceolate; ie, and. R, 
absent, M, absent, M, and M, coincident; Cu single- “branched; 2d A simple. Hind 
wings ‘about one-half as wide, linear lanceolate ; M, and M, coincident, M, absent; 
Cu single-branched; discal vein absent between Cu and M,,,.. Posterior fies ate 
loosely appressed hairs. 

Our representatives fall naturally into two distinct and well defined groups, 
identical, however, in the structural details of the imago. The first group, com- 
prising those species having a cylindrical larva, agrees closely with the European 
species in the early stages and in the type of markings of the imago. The second 
group includes all those species having a flattened larva, and is characterized by 
a definite type of wing marking. 

The following characters will separate the two groups: 
Larva cylindrical ; white streaks and fascia dark margined internally. . ‘Groitp an 
Larva flattened; white streaks and fascia ae -margined externally. 

(GON S59) Rl eee Les ey OE PIR nine iM ACES o bo S00 pe eios se OcOUp lhe 
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Group I 

The larva of the first group is cylindrical or subeylindrical in form, and has, 
beside the thoracic legs, four pairs of prolegs, on segments 7, 8, 9, and 13. It is 
usually of a pale greenish or yellowish color. 
«The mine may be placed on either the upper or lower surface; but in either 
case, the loosened epidermis is lined with silk, causing it to contract, and thus 
producing a roomy, tent-like mine. The mine is at first narrow and somewhat 
winding, but soon spreads out into a blotch, which sometimes includes the earlier, 
winding part. The outline of the loosened epidermis represents the final size of 
the mine, no further increase taking place. The mine may be oval or circular, 
or, in rare instances, nearly rectangular in shape, sometimes limited by two veins. 
Usually: the larva feeds from the circumference inwardly; sometimes it begins 
at one end and sometimes it feeds irregularly in spots. 

With the exception of ostensackenella, which leaves the mine to pupate, the 
pupa is formed within the mine, and may or may not be enclosed in a cocoon. 
When not in a cocoon, it is usually suspended in the mine by a thin meshwork of 
silken threads. When a cocoon is present, several varieties may be distinguished. 
The cocoon may be rather small, ovoid, formed of frass and silk; or large, loosely 
woven; semitransparent, occupying sometimes nearly one-half the mine; or an 
oval ring with outlines formed of frass. 

The fore wings of the imagoes are usually of some shade of yellow or brown, 
sometimes, however, with the basal two-thirds almost pure shining white. Upon 
this yellowish ground color, the more or less white markings appear. The trans- 
verse markings consist of costal and dorsal streaks, usually curved and oblique, 
and slightly curved or angulated fascia, or combinations of these. These streaks, 
or fascie, are usually margined with darker scales toward the base; the internal 
margins of some of the streaks are sometimes lacking. In a few species, some 
or all of the streaks, or fascie, may be more or less margined externally also; 
but. in no case is the external margin heavier than the internal one, or is an 
external margin present, when the internal one is absent. Longitudinal markings, 
when present, consist of a median streak from the base, sometimes accompanied 
by streaks along the costal and dorsal margins. The apex sometimes contains 
a well-defined, regularly shaped, black dot, formed of closely overlapping scales. 
In other species, these scales are more or: less scattered. The hind wings are 
unicolorous. 

Key to the species 

A. Ground color of the fore wings pure white, marked with fuscous, irrorated 
MSU SMAI MED ATS ir Raatetg. 1 5. stele oie chs wus tevole oye a syeiel ore creu spews. vlaterel cre il 2. bataviella. 

AA. Ground color of the fore wings not entirely pure white. 
- B. Fore wings dusted with fuscous scales. 

C. Costal and dorsal streaks large, conspicuous, and curved backward 
26. salicifoliella. 

CC. Costal and dorsal streaks narrow, straight, forming angulated fascie 
44. celtifoliella. 

BB. Fore wings not dusted. 
C. With an apical dot (indistinct in obsoleta). 

DPD. Without a complete median fascia. 
E. One white dorsal streak before the tornus; basal half of wing mostly 

white. 
F. Three white costal streaks. 

G. Golden basal streak parallel to fold............. 4, quercialbella 
GG. Golden basal streak parallel and almost contiguous to costa 

NOE JRE shes WON Bd onb cob obbo oo do aang oo boMUnd 3. trinotella. 
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. Four white costal streaks. 
me Basal half of fore wings pure white.....:......... 5. -clemensella, 

GG. A golden basat streak from base to near middle. 
H. basal streak margined. with dark brown on its lower edge 

6. argentifimbriella. 
HE Basal streak unmarocined: ts. 0s see ene 7. lucidicostella. 

EE. Two white dorsal streaks before the tornus. 
i’, With a median pale basal streak. 

G. Basal streak extended across the fold to the dorsum....9. hageni. 
GG. Basal streak not extended to the dorsum, 

H. First dorsal streak short and broad, produced to base 
8. albanotella. 

HH. First dorsal streak extending more than halfway across the 
wing. 

Wak hits costal streak from base to one-third,....17. rileyella. 
Il. No such streak. 

J. Basal streak dark margined toward costa. 
K. First dorsal streak very long, reaching apex of second 

COStAal fa ea -reticate stein as hy ere ee 13. obscuricostella. 
KK. Apex of first dorsal streak opposite that of first costal. 

LL: Head and thorax; white... .42:-eeeeee 15. oliwaeformis. 
LL. Head and thorax reddish suffron...... 18. kearfottella. 

JJ. Basal streak unmargined. 
K. Thorax and basal portion of fore wings shining white 

16. caryaealbella. 
KK. Thorax and basal portion of fore wings not white 

14. ostryaefoliella. 
FF. Without a median pale basal streak. 

G. Apex of first dorsal streak opposite the apex of second costal. 
H.) Hirst dorsal streak very, large).\-/: <2. ores 1. fitchella. 
HH. First dorsal streak not larger than opposite costal streak 

32. robiniella 
GG. Apex of first dorsal streak opposite the apex of first costal. 

H. Pale markings very indistinct. 2..-}y.1.-)eieeeeete 12. obsoleta. 
HH. Pale markings well defined. 

I. Apex of second dorsal streak opposite the space between 
the second and third costal streaks; margins of opposite 
streaks Meversunitine? <2. 12-1...) eee 11 sexnotella. 

IJ. Apex of second dorsal streak opposite second costal; mar- 
gins of opposite streaks uniting............. 10. @riferella. 

DD. With a complete median fascia. 
E) @hree posterior costal) streaks: i.).-o.-t ieee oe ..37. martiella. 
EE. Two posterior costal streaks. 

F. Dorsal half of the wing below the fold dark brown. 
G..A silvery basal streak in the fold................. 30. morrisella. 
GG: Novbasal streak 27 20. < hoc. cieiecte ons ssyeceys ts) Sr ee 31. whlerella. 

FF. Dorsal half of the wings not darkened. ; 
G. ‘Wascia near middle...) s.2.5.2 0-5 elas 2 eee eee 35. gemmea. 
GG. Fascia at one-third; basal streak very short...... 36. diversella. 

CC. Without an apical dot. 
D: Oblique costal and dorsal streaks, rarely meeting; no straight fascia; 

sometimes one acutely angulated fascia. 
E. Basal streak very short and “indistinct. ..° = 23.2 nee 29. awronitens 
EE. Basal streak long. 

F. A median angulated fascia of equal width throughout; white 
marks’ ‘dusted: internally 2-5... oro nee 33. celtisella. 
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FF. Fascia, if present, formed by the meeting of opposite streaks. 
G. With three, long, dorsal streaks before the tornus. 

Hegbiviescostal) streaks. q-vscee ee acces ae see 27. argentinotella. 
HH. Two costal streaks, first opposite second dorsal streak 

28. occitanica. 
GG. With two dorsal streaks before the tornus. 

H. Basal streak unmargined or margined toward its apex only. 
I. Basal streak confluent with the upper edge of the first 

dorsal streak. 
J. Fore wings, pale, grayish............. ....23. saliciworella. 
JJ. Fore wings not grayish................. 24. deceptusella. 

II. Basal streak not confluent with. first dorsal streak. 
J. First pair of streaks very oblique and extended along the 

IMAG SUMS) LO; WAC ie) ween aire eens cera 34. basistrigella. 
JJ. First pair of streaks not extended to base. .22. scudderella. 

HH. Basal streak dark margined toward the costa. ; 
J. Costal margin white from base to near one-third. .25. populiella. 
Il. Costal margin not white from base. 

J. Three costal streaks...:...............21. malimalifoliella. 
JJ. Four costal streaks. 

K. First dorsal streak beginning much nearer the base 
than first costal; expanse 8-9 mm..19. propinqwinella. 

KK. First dorsal streak beginning nearly opposite first 
costal; expanse 6.5-7 mm....... .20. crategella. 

DD. Usually two complete fascie; if but one, median and ‘nearly straight. 
E. A median fascia; two posterior costal streaks. 

F. Basal portion of the wing shining white.............. 39. lucetiella. 
FF. Basal portion of the wing golden ha ese nae 38. symphoricarpella. 

EE. Two complete fascie. 
HeeHead, and thorax pure white.............5.......2.- 46. tiliacella. 
FF. Head and thorax not white. 

G. Two posterior costal streaks. 
H. Fascie nearly straight. 

Ie ‘Ground! color ocherous................+.:... 42. tritenianella. 
II. Ground color of entire wing dark, reddish brown : 

é 40. desmodiella 
III. Head and base of wings dark brown...... 41. ostensackenella. 

HH. Fascix distinctly bent outward near the middle. .43. maricella. 
GG. Three posterior costal streaks.................... 45. fragilella. 

1. L. fitchella Clemens. Head and thorax white. Fore wings reddish saffron with 
five, white, costal streaks, the first produced along costa to base; three dorsal 
streaks, the first before the middle, very large; the second opposite the third costal 
streak; a black apical dot. 7.5—-8 mm. 

Tentiform mine on under side of leaves of oak, preferably Quercus macrocarpa 
and Q. bicolor. 

2. L. bataviella Braun. White, marked with angulated fascia composed of 
gray-tipped, golden-fuscous scales; a fascia at basal fourth produced along margins 
to the base; an angulated fascia at middle of wing, followed by a Y-shaped mark, 
with its arms on costa, and its outer margin emitting a line of scales connecting 
with a curved fascia near apex. Apex dark dusted. 7—7.5 mm.” 

Ohio, local. 
3. L. trinotella Braun. Head, thorax, and basal two-thirds of wing white; apical 

15 Larva on oak (Murtfeldt, in Cornell collection)JW. T. M. F. 
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third pale golden. A pale golden basal streak parallel and close to costa for one- 
fourth, thence deflexed and passing into golden apical part. In apical part three 
white costal streaks and two dorsal streaks, the first at tornus, opposite first costal. 
Black apical dot. 5-6 mm. 

Ohio; New Jersey. 
An underside miner in leaves of red and silver. maple. 
4. L. quercialbella Fitch. Distinguished from the preceding by the straight basal 

streak parallel to fold, darker margins to white streaks, and slightly darker color 
and larger size. 7 mm. 

An underside miner in leaves of oak. 
5. L. clemensella Chambers. White; apical half of wings golden, with four costal 

and three dorsal, dark-margined white streaks, the dark margin of the first costal 
streak oblique and produced along costa toward base; first dorsal at tornus opposite 
second costal. Black apical spot. 6—6.5 mm. 

Underside miner in leaves of sugar maple. 
6. L. argentifimbriella Clemens. Costal and dorsal streaks as in L. clemensella; 

in addition, a long, golden, basal streak, margined with dark brown along its 
lower edge. - 6.5-7 mm. 

An underside miner in leaves of oak, especially white oak. 
7. L. lucidicostella Clemens. Differs from the preceding by the pale, unmargined, 

golden, basal streak and the partial suffusion of the wing with gold below the fold. 
6.5-7 mm. 

An underside miner in leaves of sugar maple. 
8. L. albanotella Chambers. Head white, with a few brownish scales: thorax 

white. Fore wings pale golden brown with a broad, white, dark-margined, basal 
streak; four white costal streaks, the first very oblique; opposite it, a broad 
white dorsal streak, dark-margined on its upper edge, is continued as a broad 
band along dorsal margin to base, where it is confluent with the basal streak; 
two posterior dorsal streaks; a black apical Spe: 6-7.5 mm. 

Ohio; Kentucky; Texas. 
Rather small, tentiform mines on underside of leaves of oaket usually at the 

edge of the leaf; with the loosened epidermis in- numerous parallel ridges. 
9. L. hageni Frey and Boll. Head and thorax white. Fore wings saffron brown. 

four, small, white costal streaks, dark-margined on both sides; a large, dorso-basal, 
white patch, outwardly concave, occupying the basal fifth of wing except alony 
costa (this patch is rarely extended to costa); a large curved white spot at 
middle of dorsum, and a triangular spot at tornus,. both en carneegEn el on both 
sides. Apical spot usually present. 7.5-10 mm. 

An underside miner in leaves of oaks, especially Q. bicolor. 
10. L. eriferella Clemens. Tuft on head dark brown; wings reddien saffron, 

with four white costal streaks, the first, in the middle of the swing, “oblique: 
three dorsal streaks, the first large and oblique. margined imwardly and around 
the tip: margins of the second and third dorsal streaks, in’ the middle of the 
wing, where they are dull leaden-colored. unite with the margins of the corre 
sponding costal streaks; margin of second dorsal streak usually heavy and con- 
spicuous. A black apical spot preceded by bluish scales. 7—8.5 mm. 

An underside miner in leaves of oaks, particularly chestnut oaks and shingle dal 
(Quercus imbricaria) ; distinguished by the dense, ovoid cocoon of frass and silk. 

11. L. sexnotella Chambers. Differs from the preceding in the following respects: 
pale golden ground color; purer white costal and dorsal streaks, more posterior posi- 
tion of the second dorsal streak, whose apex is opposite the space between the second 
and third costal streaks; the margins of opposite streaks not uniting. 7—7.5 mm. 

Kentucky; Pennsylvania. 
12. L. obsoleta Frey and Boll. Wings ocherous, with markings as in the pre- 

ceding species, but not clearly defined, and sometimes almost entirely obscured by 
suffusion with ground color. 8 mm. 
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Massachusetts. 
13. L. obscuricostella Clemens. Hade white; forewings pale golden, with a white 

basal streak dark margined above; four, dark-margined, costal streaks, the first 
very oblique; three dorsal streaks, the first very 1ong, reaching apex of second 
costal; second dorsal obliquely opposite third costal; apical spot black. 6—-6.5 mm. 

Underside, stightly wrinkied mines between veins of leaves of hop hornbeam 
(Ostrya virginiana). 
14. L.- ostryaefoliella Clemens. Fore wings pale golden, with an unmargined, 

median, basal streak, and a white streak along base of mer margin; four costal, and 
three dorsal, white streaks, the first pair oblique with apices opposite. 6-6.5 mm. 

Large wrinkled mines on underside of leaves of hop hornbeam; dense cocoon 
‘oft trass and silk. 

15. L. olivaeformis Braun. Head and thorax white; fore wings pale brownish 
ccherous; a median, white, dark-margined, basal streak; base of dorsum narrowly 
white; four costal and three dorsal streaks, first pair oblique with apices opposite; 
margin of first dorsal bent backward on fold; small black spical spot. 6.5-7 mm. 

Ohio. 
An underside miner in leaves of hickory and pecan (Carya spp.); cocoon of 

trass and silk. 
16. L. caryaealbella Chambers. Head, thorax, and base of fore wings, before the 

costal and dorsal streaks, white, except for a wide, golden streak along costal 
margin to first costal streak and a partial suffusion below fold with golden; four 
costal, and three dorsal, white streaks, on a pale-golden ground color; black apical 
spot. 6.5 mm. 

Kentucky; Wisconsin. 
’ Tent mine on underside of hickory leaves; cocoon of frass and silk. 

17. L. rileyella Chambers. Wings golden; a white, unmargined, basal streak; 
five costal white streaks, the first, before the middle, produced along the costa to 
‘the base; three dorsal streaks, first large, with its apex opposite apex of second 
costal; apical spot small. 7-8 mm. 

Missouri; Texas; Ohio. 
Tentiform mines. on underside of oak; in Ohio, on Quercus imbricaria. 
‘18. L. kearfottella Braun. Head, thorax, and fore wings reddish saffron; a dark- 

margined, white, basal streak; first costal at one-third, produced along costa to 
basal fourth; first dorsal large; apical dot large. 7 mm. 

Elongate mines on lower side of leaves of chestnut. 
19. L. propinquinella Braun: Tuft dark brown; thorax and fore wings brownish 

golden; fore wings darkened with brownish scales in the middle, from second pair 
of streaks to apex, and in dorsal half of wing; basal streak long, dark-margined 
above and around its apex; a short, dorso-basal, white streak; four costal, and 
three dorsal, white streaks, the first pair very oblique, the dorsal one of the pair 
Leginning much nearer the base than the costal. 8-9 mm. 

‘An underside miner on wild cherry, Prunus serotina. 
20. L. crataegella Clemens. Similar to the preceding in color and markings, 

but differing in the smaller size and less oblique first pair of streaks, of which 
the dorsal streak begins nearly opposite the costal. 6.5-7 mm. 

Small, underside mines on apple, Crataegus and Prunus. 
21. L. malimalifoliella Braun. Color as in ZL. crataegella, from which it differs 

by the three, equally spaced, costal streaks. 5.5-6 mm. 
Underside miner on apple and quince; mine wrinkled, speckled above. 
22. L. scudderella Frey and Boll. Head, thorax, and fore wings pale yellowish 

brown: Basal streak long, margined around apex only; four ‘costal and three 
dorsal white streaks, first pair very oblique, blackish “internal margining often 
indenting first dorsal on fold; when this accumulation of dark scales is absent, 
the first dorsal streak appears less oblique. A streak of black scales in apex, 
margined above and before with white. 7.5-9 mm. 
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Underside miner on willow, Salix spp. 
23. L. salicivorella Braun. Color pale grayish, with four costal, and three 

dorsal, white streaks, and a white basal streak confluent with the upper edge of 
the first dorsal streak. 7 mm. 
New Jersey. 
Underside miner on willow. 
24. L. deceptusella Chambers. Color golden brown; four costal, and three dorsal 

white streaks, and a white basal streak confluent with upper edge of first dorsal; 
an elongate patch of brown scales in apex. 6 mm. 

Kentucky. 
25. L. populiella Chambers. Head white; wings pale golden; three white basa 

streaks, costo-basal, median, and dorso-basal, respectively; four costal, and thre 
dorsal, white streaks, large, broad, and but little oblique. 6-7 mm. 

Ohio; Kentucky. 
An underside miner in leaves of silver-leaved poplar, Populus alba. 
26. L. salicifoliella Clemens. Head white; tuft often with brown scales. For 

wings golden or brownish-yellow with white streaks; both streaks and groun 
color typically dusted with black scales (in some forms, dusting entirely absent) 
A short, median, basal streak and dorso-basal streak uniting with a dorsal strea 
at the basal fourth, enclosing a small patch of ground color; two oblique costa 
streaks, curving backward along the middie of the wing, and three, posterior 
less-oblique, costal streaks; first dorsal streak oblique, curving backward, an 
usually confluent with the first two costal streaks; a triangular spot at tornus 
followed by a curved streak usually uniting with the opposite, costal streak. 
7-8 mm. 

An underside miner in leaves of poplar and willow. Moths appearing in Augus 
usually lack the black dusting. 

27. L. argentinotella Clemens. Wings golden yellow with a white basal strea 
to one-fourth, five costal streaks, three dorsal streaks before the tornus and on 
beyond. 6.5-8 mm. 

An underside miner in leaves of elm. 
28. L. occitanica Frey and Boll. Differs from the preceding only by the absence 

of the first and last two costal streaks of that species and may not be distinct 
Reported only from Texas. An underside miner on elm. 

29. L. auronitens Frey and Boll. Wings brownish golden; a very short basa 
streak; a long oblique costal streak at one-fourth and an opposite dorsal spot; 
a pair of triangular streaks in middle of wing whose apices meet; two poste 
rior costal, and two dorsal, streaks. 6.5-8 mm. : 

Massachusetts; North Carolina. 
An underside, rather large, much-wrinkled mine on alder. Alnus spp. 
30. L. morrisella Fitch. Tuft dark brown; thorax and fore wing, below th 

fold, dark brown; remainder of wing golden brown; markings silvery white. 
silvery basal streak uniting at one-third with a white dorsal streak; costa 
streak at one-third; a convex tascia at middle; beyond this, two perpendicula 
costal streaks, and opposite the first of these a dorsal streak. In the fold betwee 
this streak and the fascia, a velvety black streak. Apical spot large, velvety 
black. 6-7 mm. 

Underside whitish mines on hog peanut, Amphicarpa monoica. 
31. L. uhlerella Fitch. Differs from morrisella by the absence of the silve 

basal streak and the less brilliant luster of the white markings. 
Whitish, rather flat mines on underside of leaves of Amorpha fruticosa. 
32. L. robiniella Clemens. Agrees with the two preceding in color and genera 

type of markings; no basal streak; first dorsal streak but faintly indicated 
median fascia replaced by opposite oblique streaks. 6—-6.5 mm. 

Under or upper side mines on locust, Robinia pseudo-acacia; white silken cocoon 
within the mine. 
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33. L. celtisella Chambers. Fore wing ocherous, with a long, white, basal streak, 
dark-margined above; an angulated, median, white fascia; a straight fascia at 
three-fourths, formed py confluent streaks; both fasciz margined internally with 
dense dusting; apex white, densely dusted with dark brown. 6-7 mm. 

Ohio; Kentucky. 
Mine on leaves of blackberry, Celtis occidentalis; at first linear on lower side, 

then expanding to a blotch on upper side, made tentiform by a longitudinal ridge. 
34. L. basistrigella Clemens. Fore wings golden yellow; a long, narrow, median, 

basal streak; a pair of very oblique, linear, costal and dorsal streaks of equal 
width throughout and produced along the margins to the base; three posterior 
costal, and one dorsal, white streak. 8 mm. 

An underside miner on leaves of oaks; mine scarcely wrinkled; cocoon flat, 
outlined by a characteristic oval ring of frass. 

35. L. gemmea Frey and Boll. Fore wings reddish saffron; basal streak to 
one-third, dark-margined above and below, near middle a nearly straight fascia; 
two posterior costal, and two dorsal, white streaks; a large brown spot in apex. 
7-7.5 mm. 

Massachusetts. 
An upperside miner on leaves of locust. \ 
36. L. diversella Braun. Thorax and base of wing sometimes deep, metallic 

golden, wing elsewhere golden or reddish brown; markings silvery or white. A 
very short basal streak; an almost straight fascia at one-third; two posterior 
costal, and two dorsal, white spots; an irregular, dark-brown, apical spot, pre- 
ceded by white scales. 5-7 mm. 

Ohio; Kentucky ; 
Underside mines on huckleberry, Gaylussacia, and on sorrel tree, Oxydendrum 

arboreum. 
37. L. martiella Braun.. Fore wing reddish saffron; a white basal streak to 

one-third; a slightly curved, white fascia just before middle; three posterior 
costal, and two dorsal, white streaks; a black apical spot. 7 mm. 

North Carolina; British Columbia. 
Narrow, tentiform mines on under side of leaves of birch, Betula spp. 
38. L. symphoricarpella Chambers. Fore wings brownish golden; a short, indis- 

tinct, basal streak; a slightly curved fascia just before middle; at beginning of 
cilia a second fascia, sometimes divided into opposite costal and. dorsal streaks; 
an indistinct costal streak preceding dusted apex. 5.5-6 mm. 

Ohio; Kentucky; Texas. 
Small, tentiform mines on underside of leaves of Symphoricarpos orbiculatus. 
39. L. lucetiella Clemens. Head, thorax, and basal half of fore wings white; 

apical part suffused with golden; a golden costal streak from base, not reaching 
middle. At about the middle, a white fascia, bordered with golden inwardly; 
and a black spot on costa inwardly; at beginning of cilia a pair of white streaks, 
black-margined inwardly; an unmargined white streak encircling apex. 6—7 mm. 

Rectangular transparent mines on underside of leaves of basswood, Tilia ameri- 
cana; pupa contained in an oval cocoon. 

40. L. desmodiella Clemens. Tuft dark brown; thorax and base of fore wing 
ruby-tinted; ferruginous brown beyond, with two silvery fascie, dark-margined 
on both sides; two posterior costal, and one dorsal white spot. 3-5 mm. 

Tentiform mines on underside of leaves of various leguminous plants, such as 
Desmodium, Lespedeza and Phaseolus. Larve often gregarious, in large, inflated 
mines. 

41. L. ostensackenella Fitch. Head, thorax, and base of wing dark brown; 
remainder of wing brilliant golden brown. Two silvery, almost straight fascie, 
at one-fourth and one-half, respectively, shading outwardly into the ground color. 
Two posterior costal, and two dorsal streaks. 5.5-6 mm. 

7 
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Mine a yellow blotch on upper or under side of leaves of locust; cocoon fiat, 
oval, yellow, spun outside the mine. 

42. L. tritenianella Chambers. Thorax and fore wings pale reddish ocherous; 
two straight white fasciz, a third, sometimes almost divided into opposite streaks, 
and slightly angulated; an indistinct, whitish, costal streak near the apex. 
7-8 mm. 

Tentiiorm mimes on upper side of leaves of hop hornbeam; mine at first blotch- 
like and speckled, later wrinkled. 

43. L. marizella Chambers. Thorax and fore wings golden brown; two white 
fasciz, one at basal fourth, the other in the middle of the wing; both bent out- 
ward near the median line and margined inwardly with dark brown; at three- 
fourths, a curved, white, costal streak meeting a similar dorsal streak; a white 
streak encloses apex. 8—-8.5 mm. 

Missouri. 
Tentiform mines on lower side of leaves of Symphoricarpos orbiculatus. 
44. L. celtifoliella Chambers. Wings reddish saffron, with three, acutely angled, 

white fasciz, densely dusted internally with dark-brown, which often obscures 
the white; each of the first two fascie sending a white streak from its angle 
almost to the next fascia; the third running into a dusted costo-apical patch; 
a dorso-apical patch of dark dusting on a white ground; a median basal streak, 
densely dusted dorsally, this dusting often confluent with a dusted, dorso-basal, 
white patch. 6 mm. 

Ohio; Kentucky; West Virginia. 
Tentiform mines on underside of leaves of hackberry. 
45. L. fragilella Frey and Boll. Fore wings brownish or deep reddish saffron, 

with two, outwardly angulated, narrow, indistinct, but complete fascie at basal 
fifth and at two-fifths, respectively; a third nearly straight at three-fifths inter- 
rupted in the middle by a projection from its internal margin; two posterior 
costal streaks, and a dorsal streak indicated by its margin. The fasciz and 
streaks margined internally with dark dusting, the margins becoming broad on 
the costa. Apex dusted. 8.5-9 mm. 

Tentiform mines on underside of leaves of honeysuckle; Lonicera spp. 
46. L. tiliacella Chambers. Head, thorax, and base of wings, except along 

costa, pure white; middle part of wing to beyond beginning of cilia pale golden; 
a few golden scales .in apex; three white fascie, the first two straight and dark- 
margined internally, the third slightly bent and its dark margin interrupted in 
the middle. 6-7 mm. : 

Circular tent mines on upper side of leaves of basswood; mine white, speckled 
with brown. 

47. L. lysimachizella Chambers. Named from mine on underside of leaves of 
Lysimachia lanceolata. 

Group II 

The larva of the flat group is. very much depressed, almost flat, with the sides 
of the segments projecting, thus giving the entire larva a beaded appearance. The 
head is flat, somewhat triangular in shape, usually of a shining, reddish brown 
color, with the mouth parts projecting in front. The first three segments of the 
body are broader than the others and the body tapers toward the posterior end. 
While the legs are of the same number and occupy the same position as in the 
cylindrical larva, all are very rudimentary, appearing as small, tubercular pro- 
jections. On the upper and lower side of most, and sometimes all, of the body 
segments, are distinctly outlined, shining, darker spots—the maculae. These 
vary in shape on the different segments, being elliptical or trapezoidal, but are 
constant for a given species in each stage. After the seventh, or last, moult, the 
larva assumes a more cylindrical shape; the legs are better developed; and the 
dark maculae gradually disappear. 
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All of the species are miners on the upper side of leaves, where they make a 
flat, sometimes irregularly shaped blotch, or, a rather broad, linear tract. The 
larva feeds from the centre outwardly, thus gradually increasing the extent of 
the mined portion of the leaf. The mine retains its flat, blotch-like character 
until after the seventh moult. The larva then lines the loosened epidermis with 
silk and by contraction produces from one to three narrow folds or ridges. Beneath 
this folded portion, the floor of the mine is thinly covered with silk. Then the 
larva, lying on its back, spins a flat, semi-transparent sheet of silk, oval or nearly 
circular in shape, and attached around its edges to the floor of the mine. Beneath 
this, along its long axis, the pupa is formed. The pupa, which is protruded from 
the mine in emergence, is thrust through a transverse slit near one end of the flat 
cocoon. Such a cocoon is formed in all but a few of the species of which the life 
history is known. 

In almost all of the species, however, this cocoon is only made in the brood of 
which the imagoes are to appear in the same summer. In a later brood, the 
hibernating period, with one or two exceptions, is passed in the larval state. In 
a number of species, hibernation takes place beneath the folded epidermis. In most 
cases, however, an especially prepared, silken-lined chamber is formed. After the 
floor of the mine is loosely covered with silk, the upper epidermis is fastened down 
in a circular or oval outline, and the whole cavity is then lined with silk. Ample 
space is provided by a characteristic oval, or hemispherical, projection upon the 
under side of the leaf. The change to pupa occurs in the spring. Except for the 
absence of cremaster, the pupa is identical with that of the cylindrical-larval group. 

The moths of this group may easily be recognized by the fact that the white 
markings of the fore wings are always externally dark- -margined, and often densely 
dusted with black scales behind. In some cases there is, in addition, a slight 
internal margin, consisting of a few dark scales near the costa. The markings 
consist of white costal and dorsal streaks, usually oblique. Opposite streaks may 
unite to form a fascia, either outwardly ‘angulated or straight. 

Key to the species 

A. Oblique costal and dorsal streaks; fascix, if present, distinctly angulated; 
never two straight fascie. 

By Ground color of the fore wings white........./.0:.... 48. hamadryadella. 
BB. Ground color of the fore wings not white. 

C. An oblique white streak or patch at the base of the dorsal margin, rarely 
indistinct (lentella,.caryaefoliella) usually two, angulated fasciz. 

D. No costal streak before the middle; a median fascia..51. saccharella. 
DD. A fascia at one-fourth and one at one-half. 

E. White streak at base of dorsum indistinct, or indicated by external, 
dark scales only. 

F. Third costal streak long and usually uniting with the third 
BEA CLODSAl ees Perna ante Faas lo tke Sra a cee mek ana tie 52. caryaefoliella. 

uke bhird) costal streak merely ia SpOtina. + - 4 ccc) se ero 53. lentella. 
EE. White streak at base of dorsum large and distinct. 

F. A tuft of brown scales in the apical cilia...... 50. macrocarpella. 
It, INO GEN wine Ot Lees sobodedoognos como cave 49. cincinnatiella. 

CC. No such pale streak at base of dorsum. 
D. Dorsal margin white from base to beyond middle. 

E. Dorso-basal streak extending to oblique streak above the cilia. 
F. Antenne annulate with brown for their whole length. 

: 54. conglomeratella. 
FF. Basal third of antenne pure white.................. 55. ulmella. 

EE. Dorso-basal streak extending but little beyond the middle of the 
Gorsalemancin Necks Mycitaleisied « delspsisslac ticisope ster 56. quercivorella. 
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DD. Dorsal margin not white. 
E. With two costal streaks or spots before the white streak or spot 

forming the anterior edge of the apical dusting. 
F. Ground color. of wings pale, with a coppery lustre toward the 

apex>) marks» Very auGistincta. « «oll kee eee 58. cervina. 
FF. Ground color saffron; marks white........... 57. platanoidiella. 

EE. With at most one costal streak before the white streak or spot 
forming the anterior edge of the apical dusting. 

F. Median fascia but slightly angulated; other white marks small or 
absent. 

G. Costal and dorsal streaks absent.................- 64. fasciella. 
GG. Costal and dorsal streaks present.......... 65. castaneaeella. 

FF. Median fascia sharply angulated; white marks conspicuous. 
G. First dorsal streak long, oblique, curved.:...... 59. fletcherella. 
GG. First dorsal streak perpendicular. 

H. Marks dull white, faintly margined........... 61. betulivora. 
HH. Marks shining white, strongly margined. 

I. External dusting at angle of fascia produced backward; 
apex densely dusted. 

Je Hind tarsi: white ese -emec cee oe eeeee 62. bethunella. 
JJ. Hind tarsi spotted with black.......... 63. picturatella. 

Il. External margin of fascia not produced...... 60. arcuella. 

AA. Two straight, or nearly straight, fasciz, nearer the base on the dorsal margin. 
IB! No costal’ streaks beyond fascism: 952...) .y-.).1s)- i ae eee 73. tubiferella. 
BB. A costal and a dorsal streak at three-fourths. 

C. Without a paler streak at the base of the dorsal margin. 
D. Apical dusting, black on a whitish ground, and extended to the 

TOLNUS He crak sa piniye calls Seoasah er ne ae 66. guttifinitella. - 
DD. Apex velvety black, dusting not extended to tornus..67. obstrictella. 

CC. With a white streak or paler shade from inner angle to fold. 
D. First fascia and its dark margin broken near the costa. .68. esculisella.. 
DD. First fascia complete. 

Hw Color deep reddish fr... 2 120 alo haeels Sooo 69. hamameliella. 
EE. Color paler ocherous. 

F. Dorsal streak at tornus very oblique and pointing toward apex. 
GxApex mot, dusted .cj)2 sie Sn eee ee ee 70. aceriella. 
GG. Apex: dusted): ...:'4.ty. tachi. Aise een eee 71. ostryarella. 

FF. Dorsal streak at tornus less oblique............. 72. corylisella. 

48. L. hamadryadella Clemens. Head, thorax, and fore wings white. Wing 
markings as follows: a small patch of black scales at base of costa; a slightly 
angulated band of black dusting on an ocherous ground, followed by an angulated 
line of black dusting; an angulated ocherous fascia at one- third, broadly “dusted 
internally with black scales; a second, similar fascia just beyond the middle; the 
space between these two fascia marked by a line of black scales; a ‘similar line 
of scales between the second fascia and costal and dorsal patches, which are sep- 
arated from one another in the middle 0s the wing by a patch of dark dusting; 
apex ocherous. dusted with black. 6.5-8.5 mm. 

Irregular, whitish blotch mine on upper side of leaves of oak, especially Quercus 
alba, rarely (perhaps accidentally) on Magnolia and Ostrya. 

49. L. cincinnatiella Chambers. Fore wings shining ocherous; a curved white 
streak from base of inner margin to fold, dusted outwardly with black scales; two 
angulated fascia, at one-third and one-half, respectively, dusted externally with 
black scales, the dusting produced at the angle; at two-thirds a small, dusted, 
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costal spot, beyond which is a white streak; an oblique dorsal streak irom just 
before tornus sometimes extended to form inner margin of dusted apex. 6.5—-7.5 mm. 
Larve gregarious, in brownish- yeliny, blotch mines on leaves of oaks, principally 

white oak. 
50. L. macrocarpella Frey and Boll. Close to cincinnatiella; differs by the fol- 

lowing characters: a small tuft of brown scales in apical cilia -(wanting in cin- 
cinnatiella); larger size (8.5-9 mm.), darker, less shining ground color, more 
oblique, and slightly curved, dorsal arms of fascia. 

Upper side blotch on oak; each mine with a single larva. 
Eastern, southern, and western United States, chiefly near coast. 

51. L. saccharella Braun. Fore wings ocherous; an oblique, curved, white streak 
at base of inner margin, usually uniting with an oblique dorsal streak at basal 
fourth; an acutely angled, slightly interrupted fascia at middle, a white costal 
spot beyond, and a long, oblique, dorsal streak opposite; apex densely dusted. 
d-7 mm. - 

Small, irregular blotches on upper side of leaves of sugar maple, and occa- 
sionally on other maples. 

52. L. caryaefoliella Clemens. Fore wings reddish ocherous; an indistinct, oblique, 
curved streak from base of dorsum; two angulated fasciz, placed as in L. cincin- 
natiella; a third angulated fascia formed by the meeting of two, opposite, slightly 
oblique streaks; a small, white-dusted, costal spot beyond; apex black-dusted on a 
white ground. 6-7 mm. 

Irregular blotches on upper side of leaves of hickory and, occasionally, of 
butternut and walnut. 

53. L. lentella Braun. Markings at base and two angulated fasciz as in pre- 
ceding species; beyond second fascia, on costa, a broad white spot, margined on 
each side and below with black scales; opposite it a long, oblique, dorsal streak, 
opposite whose apex a second small, white-dusted, costal spot; apex of wing dusted 
with black on a white ground, 6.5-7 mm. 

United States west to Arizona. 
Blotch mines on birch and hop hornbeam, often containing several larve. 

Epidermis much wrinkled, bending leaf into a fold. 
54. L. conglomeratella Zeller. Fore wings reddish saffron; two oblique costal 

streaks, at one-third and one-half, respectively; a costal spot at two-thirds; a 
narrow, white streak from base along dorsal margin nearly to tornus, then 
defiexed and passing obliquely toward apex, forming the inner margin of the 
apical dusting and sometimes partially obscured by the latter; a tuft.of brown 
scales in the apical cilia. Antenne annulate with brown. 7.5—-9 mm. 
New Jersey to Ohio; south and west to Texas and California. 
Blotch mines on oak, especially live oak (Quercus virginiana). 
55. L. ulmella Chambers. Differs from L. conglomeratella by the more oblique, 

costal streaks, the absence of tuft of scales in apical cilia, and the white basal third 
of antenne. 6.5—-7 mm. 

Blotch mines on upper side of leaves of elm. 
56. L. quercivorella Chambers. Distinguished from both ulmella and conglome- 

ratella by dorso-basal, white streak extending scarcely beyond the middle and not 
connecting with the oblique, dorsal streak before tornus. 6.5-7 mm. 

A small blotch mine on upper side of leaves of oak, especially red oak (Q. rubra), 
and usually placed near the tip of a lobe. 

57. L. platanoidiella Braun. Fore wings reddish ocherous; an oblique, costal 
streak at one-third; angulated fascia at middle, its external dusting being pro- 
longed backwards at angle; a pair of white streaks at apical third; a small, white 
spot on costa hetween the ‘costal streak of the pair and the white streak forming 
the inner margin of the apical dusting. 6.5-8 mm. 
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Blotch mines on upper side of leaves of oak, especially on Quercus alba, Q. macro- 
carpa, and Q. bicolor. 

68. L. cervina Walsingham. Distinguished from the preceding by the pale ground 
color of wings, their coppery luster toward apex, and the indistinct markings. 6 mm. 
New York. ; 
59. L. fletcherella Braun. Fore wings reddish ocherous; a pair of costal and 

dorsal streaks at one-third, the dorsal one long, oblique, curved, with its pointed 
apex directed toward apex of costal streak; a median, angulated fascia; a pair of 
opposite streaks at two-thirds; between these and a white streak before apex, 
in middle of wing, a white spot. 8.5-9 mm. : 

Ottawa, Canada. 
Blotch mines on white oak. 
60. L. arcuella Braun. Fore wing reddish orange with markings shining white; 

first costal streak at one-third broader than long; first dorsal streak nearly 
perpendicular, rectangular; median angulated fascia, with dark margin not pro- 
duced at angle; costal streak at two-thirds strongly curved; an opposite dorsal 
streak; a curved costal streak enclosing apex; apex dusted with blackish-brown 
scales. 10 mm. 

’ Virginia. 
61. L. betulivora Walsingham. Wings pale reddish ocherous and markings 

dull white, with faint margins; markings as in preceding, but streaks at two- 
thirds very indistinct, and dusted apex not enclosed by a white streak. 7 mm. 

North Carolina. 
Small, round, blotch mines on leaves of birch. 
62. L. bethunella Chambers. Fore wing reddish orange; markings as in two 

preceding species, except that first pair of streaks are longer and the costal one 
of the pair is decidedly oblique; the external dark dusting of the fascia produced 
at the angle to the space between the streaks, at two-thirds; apical dusting pre- 
ceded by a white spot. Tarsi white. 6.5-7.5 mm. 

Blotch mines on leaves of various species of oak. 
63. L. picturatella Braun. Distinguished from the preceding by the conspicuous, 

black spots near the ends of the tarsal segments. 6.5-7 mm. 
Connecticut; New York; New Jersey. 
Brownish blotch mines on upper side of leaves of bayberry, Myrica carolinensis. 
64. L. fasciella Walsingham. Fore wings reddish orange; a median, very 

obtusely angulated fascia, its external, dark dusting being produced backward into 
the apical dusting. No costal or dorsal streaks. 6-7 mm. 

Ohio and Kentucky. 
Oval blotch mines on leaves of various species of oaks. 
65. L. castaneeella Chambers. Fore wings reddish orange; a small, white, 

costal spot at one-third; a median fascia very obtusely angled, its dustings extend- 
ing backward to the costal streak at two-thirds; opposite this streak, a faint 
dorsal streak; a small, white streak before dusted apex; dusting behind fascia 
and in apex sometimes almost entirely lacking. 6—-7.5 mm. 

Oval, blotch mine on chestnut and oak. 
66. L. guttifinitella Clemens. Reddish orange; two straight, or nearly straight, 

fascie, at one-third and one-half, respectively; a costal spot at two-thirds and 
opposite it, a rather oblique, dorsal streak; apical dusting black on a white 
ground and extended to tornus; a white streak along upper edge of dusting near 
apex. 7 mm. 

Mine a broad, tortuous tract, on poison ivy, Rhus toxicodendron. 
67. L. obstrictella Clemens. Reddish brown; two, nearly straight, silvery fascie, 

the second nearly perpendicular, opposite costal and dorsal streaks at two-thirds, 
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often uniting to form a third, nearly straight fascia. Apex velvety black, pre- 
ceded by a few silvery scales. 7-8 mm. 

Mine a broad, branched tract, usually Y-shaped, often crossing midrib, on leaves 
of oaks, most commonly chestnut oak. Passes the winter in pupal state, con- 
trary to the usual habit of species of this group. 

68. L. aesculisella Chambers.. Reddish ocherous; a faint, whitish streak from 
base of inner margin to fold; two fascize; the first fascia and its dark margin 
broken near costa, slightly angulated, and its dorsal arm more oblique than the 

- second fascia, the latter being nearly straight. At two-thirds, a costal spot and an 
opposite, longer, dorsal streak. 8-9 mm. 

Central United States. y 
Mine a broad, linear tract, on leaves of buckeye, Aesculus glabra and A. octandra ; 

_ often containing several larve. 
69. L. hamameliella Busck. Deep reddish orange; an oblique white streak from 

base of inner margin to fold; two straight, oblique, silvery fascize; a silvery spot 
at two-thirds; a long, very oblique, opposite, dorsal streak, parallel to termen, 
uniting in apex of wing with a short apical streak. Marginal line in cilia dis- 
tinct. 7 mm. ; 

Mine a whitish blotch on leaves of witch-hazel, Hamamelis virginiana. 
70. L. aceriella Clemens. Fore wings reddish ocherous; markings as in pre- 

ceding species, except that dorsal streak at tornus is usually less oblique and 
marginal line in cilia not defined. 7—9 mm. 

Mine a flat, broad tract, in leaves of maple, most commonly red maple. 
71. L. ostryarella Chambers. Markings of the general character of the three 

preceding species, but distinguished as follows: first fascia concave outwardly on 
fold, more oblique than second; dorsal streak at tornus oblique; apex dusted 
with dark brown. 6-7 mm. 

Irregular blotch mines on hop hornbeam (Ostrya) and ironwood (Carpinus) ; 
larve sometimes gregarious; hibernating chamber of winter outlined by a raised, 
circular ridge. 

72. L. corylisella Chambers. Distinguished from the preceding species by the 
erect, dorsal streak at tornus. 6.5—7 mm. 

Blotch mines on upper side of leaves of hazel, Corylus americana. 
73. L. tubiferella Clemens. Head white; wings deep ocherous, with two straight, 

slightly oblique, white fascie#; no costal or dorsal streaks; sometimes a minute, 
white spot in the apex. 7.5-8 mm. 

Mine a very characteristic tract, gradually increasing in breadth, on leaves 
of oaks. Larva placed transversely in the mine. 

Synopsis of species of Lithocolletis by food plants — 

Saliz spp., willow: 
I. scudderella. Tentiform mine on underside of leaf. 
L. saliciworella. Tentiform mine on underside of leaf. 
L.. salicifoliella. Tentiform mine on underside of leaf. 

- Populus alba, silver-leaved poplar: 
L. populiella. Small, tentiform, underside mine. 

Populus spp., poplar: 
L. salicifoliella. Rather large, tentiform, underside mine. 

Myrica carolinensis, bayberry : 
L. picturatella. Upper side, blotch mine. 

Juglans cinerea, butternut: 
L. caryaefolielta. 

Juglans nigra, walnut: 
L. caryaefoliella. Upper side, irregular, blotch mine. 
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Carya spp., hickory: 
L. caryaealbella. Tentiform, underside mine; dense, ovoid cocoon of frass and 

silk. 
L. olivaeformis. Tentiform, underside mine; dense, ovoid cocoon of frass and 

silk. 
L. caryaefoliella. Upper side irregular, blotch mines, often confluent. 

Corylus americana, hazelnut: 
L. corylisella. Upper side, irregular blotch mine. 

Ostrya virginiana, hop hornbeam: 
L. obscuricostella. Small, slightly wrinkled, tentiform, underside mine; pupa 

in a slight, silken web. 
L. ostryaefoliella. Underside mine, larger than that of preceding species and 

more wrinkled; ovoid cocoon of frass and silk. 
L. tritenianella. Upper side, blotch mine; epidermis of leaf white, speckled, 

and later, much wrinkled and leaf folded. 
L. lentella. Brownish, upper-side, blotch mines, often containing several larve; 

epidermis of leaf in numerous longitudinal ridges; leaf folded. 
L. ostryarella. Irregular, flat, upper-side, blotch mines, usually containing 

several larve; hibernating chamber outlined by a circular ridge. 
Carpinus caroliniana, ironwood: 

L. ostryarella. (Described under Ostrya.) 
Betula spp., birch: 

LL. martiella. Narrow, tentiform, underside mine. 
L. lentella. (Described under Ostrya.) 
L. betulivora. Small, nearly circular, upper-side, blotch mine. 

Alnus spp., alder: 
L. auronitens. Underside, rather large, tentiform mine. 

Castanea dentata, chestnut: 
L. kearfottella. Rather small, narrow, tentiform, underside mine, between 

veins. 
Many upper-side miners on oak are also often gound on chestnut. These mines 

are described under Quercus. 
Quercus spp.. oaks: 

Underside, tentiform mines: 
L. fitchella. Large, tentiform mine; epidermis of leaf slightly and finely 

wrinkled; most commonly on Q. macrocarpa and Q. bicolor. 
I. hageni. Mine similar to that of fitchella. 
LD. rileyella. 
L. quercialbella. 
L. argentifimbriella. Especially on white oak, Q. alba. 
L. albanotella. Small mine, usually near margin; epidermis of leaf with 

numerous, distinct, longitudinal ridges; especially on Q. bicolor and Q. 
macrocarpa. 

L. eriferella. Tentiform, wrinkled mine; ovoid cocoon of frass and silk; 
especially on chestnut oak and shingle oak (Q. imbricaria). 

L. basistrigella. Rectangular, transparent, scarcely wrinkled mine; flat 
cocoon outlined by ring of frass. 

Upper-side blotches or flat broad tracts. 
L. hamadryadella. Whitish, irregular, blotch mine. 
L. cincinnatiella. Large, brownish blotches; larve usually gregarious; prin- 

cipally on white oak. 
L. macrocarpella. Blotch mine. 
L. conglomeratella. Blotch mine, especially on live oak (Q. virginiana). 
L. quercivorella. Small, blotch mine, usually near the tip of a lobe, especially 

on red oak (Q. rubra). 
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. platanoidiella. Blotch mine. 

. fletcherella. Blotch mine on white oak. 

. bethunella. Small blotch mine. 

. castaneella. Small blotch mine. 

. fasciella. Small blotch mine. 

. obstrictella. Mine a broad, branched tract, usually Y-shaped; most com- 
monly on chestnut oaks. 

L. tubiferella. Mine a broad, linear tract, gradually increasing in breadth 
and occasionally branched; larva placed transversely in mine. 

Ulmus spp., elms: 
L. argentinotella. Warge, tentiform, underside mine. 
L. occitanica. Tentiform, underside mine. 
L. ulmella. Upper-side, blotch mine. 

Celtis occidentalis, hackberry : 
L. celtisella. Underside, linear mine, expanding into an upper-side blotch, 

with a longitudinal ridge. 
DT. celtifoliella. Underside, tentiform mine. 

Hamamelis virginiana, witch- acelr 
L. hamameliella. Whitish, upper-side, plotch mine. 

Pyrus malus, apple: 
L. malimalifoliella. Small, tentiform, underside mine; also on quince. 
L. crategella. Small, tentiform, underside mine. 

Crategus spp., hawapple: 
; L. crategella. Small, tentiform, underside mine. 
Prunus serotina, wild black cherry: 

LL. prog: mquinella. Large, tentiform, underside mine. 
L. crategella. Tentiform mine, smaller than that of L. propinquinella. 

Amorpha fruticosa: 
L. whlerella. Whitish, rather flat mines on underside of leaves. 

Robinia pseudoacacia, locust: 
L. robiniella. Under- or upper-side, white mines. 
LL. gemmea. Upper-side miner. 
I. ostensackenella. Yellow, blotch mine, on upper or lower side. Larva leaves 

the mine to pupate. 
Amphicarpa monoica, hog peanut: 

L. morrisella. Large, white, tentiform, underside mine, sometimes containing 
several larve. 

Desmodium spp., Lespedeza spp., and Phaseolus: 
L. desmodiella. Tentiform, underside mine, sometimes inflated en containing 

several larvee. 
Rhus toxicodendron, poison ivy: 

L. guttifinitella.. A broad, tortuous, irregular tract on upper side of leaf. 
Acer spp., maples: 

L. clemensella. Underside, tentiform mine, on sugar maple. 
L. lucidicostella. Underside, tentiform mine, on sugar maple. 
L. trinotella. Small, underside, tentiform mine, on red and silver maple. 
L. saccharella. Irregular, upper-side, blotch mine, chiefly on sugar maple. 
L. aceriella. A flat, “broad, tract on upper side; most commonly on red maple. 

Aisculus spp., horse-chestnut, buckeye: 
L. wsculisella. A broad, linear, upper-side tract, sometimes containing five 

or six larve. 
Tilia americana, basswood: 

L. lucetiella. Transparent, unwrinkled, underside mine; cocoon oval. 
L. tiliacella. Circular, whitish, speckled, tent mine on upper side. 

SHR 
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Gaylussacia spp., huckleberry: 
£. diversella. 

Oxydendrum arboreum, sorrel tree: 
I. diwersella. Tentiform, underside mine. 

Steironema (Lysimachia) lanceolatum: 
L. lysimachieella. Small, tentiform, underside mine. 

Lonicera spp., honeysuckle; 
L. fragilella. Rather large, tentiform, underside mine. 

Symphoricarpos orbiculatus, coral-berry: : 
L. symphoricarpella. Very small, underside, tent mines; half the mine parti- 

tioned off to form a pupal chamber. 
L. marieella. Tent mines, larger than those of L. symphoricarpella; an ovoid, 

silken cocoon. 

Family 15. COLEOPHORIDA 

Carl Heinrich*® 

Head smooth. Antenne # to 1; thickened with scales toward base; 
basal joint with appressed scales, rough scaled, or with projecting 
scale tuft. Labial palpi moderate or long; ascending. Maxillary palpi 
absent. Posterior tibie rough haired above or smooth. Fore wings 
(fig. 124) elongate, narrow; never more than eleven veins; 1b (2d A) 
fureate; 2 (Cu.) sometimes absent; 4 (M,) sometimes absent or united 
with 3 (Cu,); 6 (M,) absent; 7 (R,) to termen; 7 and 8 (R, and R,) 
approximate, connate, or stalked; pattern limited to irrorations of 
darker or lighter scales, longitudinal lines, or dustings, or one or more 
stigmata; wings often unicolorous, never with transverse markings or 
fascie. Hind wings (figs. 124, 125) linear-lanceolate; narrower than 
fore wings; 6 to 8 veins; crossveins between 5 and 6 (M, and M.,) 
weak or absent. 3 (Cu,) sometimes absent; 4 (M.) sometimes absent; 
5 and 6 (M,, M,) separate; 6 and 7 (R, M, closely approximate, con- 
nate, or stalked. Male genitalia (fig. 123, A) with harpe partly 
divided; costal arm of harpe free for half its length, weakly chitin- 
ized; arms of gnathos fusing and forming a complete ring about anus, 
terminating in a more or less scobinate knob; gnathos occupying 
place of, and apparently functioning as, an uncus; uncus absent. 
AEdeagus rather stout, short or moderately long, hinged to vineulum. 

Larve inhabiting portable cases (figs. 126, 127, 127a, b) feeding on 
leaves, flowers, fruits, and seeds of various plants; external feeders 
or miners; never boring into stems of plants or folding or rolling 
leaves; with 3 sete on prespiracular shield of prothorax. II caudo- 
laterad of I on abdominal segments 1 to 8, IV and V approximate on 
abdominal segments 3 to 8; prothoracic spiracle vertically placed. 

16 Of the Bureau of Entomology, United States Department of Agriculture. 
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_ 125 
Fies. 123-125. coLEoPHORIDAD 

123, Male genitalia of Coleophora atlantica Heinrich: H, harpe; Gn, gnathos; 
T, transtilla; A, Aedceagus and penis (lateral view) ; 

124, Venation, fore and hind wings of Coleophora laricella Hiibner 
125, Venation of hind wing of Coleophora vernonicella Chambers 

(Drawn by Ada F. Kneale, of the Bureau of Entomology of the United States 
Department of Agriculture) 
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Fies. 126-127b. coOLEOPHORID2H: LARVAL CASES 

126, Larval case of Coleophora atlantica Heinrich (typieal “ pistol case”) 
127, Larval case of Coleophora leucochrysella Clemens 
127a, Larval case of Coleophora fletcherella Fernald: A, triangular compression 

of posterior end 
127b, Larval case of Coleophora laticornella Clemens (typical “ cigar case ”’) 

(Drawn by Ada F. Kneale, of the Bureau of Entomology of the United States 
Department of Agriculture) 
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The family as here characterized includes, besides the typical Coleo- 
phora Hubner, two other small Huropean genera, Goniodoma Zeller and 
Metriotes Htibner (Asychna Stainton). Of the exotic genera, which I 
have not seen, two of Meyrick’s (the Australian Corythangela and the 
African Platybathra) should probably also be included. Venational 
and genital characters, namely the obsolescence of the fork in 1b 
(2d A) of fore wing, the stalking or fusing of 5 and 6 (M, and M,) 
in the hind wing, and the presence of both gnathos and a large func- 
tioning uncus, exclude Batrachedra Stainton which is usually asso- 
ciated with Coleophora. 

In North America all our species belong to the genus Coleophora 
Hubner, which may be defined as follows: 

1. COLEOPHORA Hiibner 

Antenne 45; porrected in repose. Labial palpi smooth or with slight tuft on 
under side of second joint toward apex. Posterior tibiz rough haired above; ante- 
rior spurs of hind tibie from beyond middle. Fore wing with 7 and 8 (R, and R;) 
connate or stalked. Hind wing %; 6 to 8 veins; 3 (Cu,) rarely absent; 4 some- 
times absent; crossvein between 5 and 6 (M, and M.) nearly obsolete. 

Larva with head elongate ovoid, longer than wide; frons extending nearly to 
incision of dorsal hind margin; anterior and lateral sete and punctures crowded 
forward on head, nearly in a straight line approximate to ocelli; ultra-posterior 
portion of epicranium large. Body sete much reduced; thoracic tubercles enlarged, 
usually fusing on dorsum of meso- and metathorax to form secondary shields. 
Crochets uniordinal, in a flattened ellipse opening inwardly, or in two transverse 
bands; frequently reduced in number; sometimes altogether absent. 

Pupa incomplete; with appendages soldered together, but not to body, extending 
nearly to or beyond caudal margin of body; caudal end of body with lateral exten- 
sions ending in sharp spines; femora of prothoracie legs defined; maxillary palpi 
absent; epicranial suture present; prothorax very short on meson, long on lateral 
margin, forming a double triangle; abdomen not spined above; cremaster absent. 
(This description probably applies to the entire family, but inasmuch as only 
pupal representatives of Coleophora were seen, the description is given under the 
genus. ) 

Coleophora is a very large genus, numbering between four and five hundred 
described species, largely confined to the northern hemisphere, and reaching its 
greatest development in middle and southern Europe and the United States. A 
couple of species have been described from South America, several from South 
Africa and India, and a few from Eastern Asia. In the United States we have 
some ninety odd described species, of which over half are found in the region 
covered by this hand book. Several attempts have been made to divide this unwieldy 
genus, but so far all have failed. The following table and arrangement of species, 
while arbitrary, attempts to follow natural lines, as far as is consistent with con- 
venience of identification, and to bring together related species. Group VIII 
appears to be a natural one and on purely larval characters and habits should 
have generic rank; but so far, no consistent adult characters have been found 
to separate it from other Coleophora. The antennal character given (projecting 
hair tufts on basal joint) holds for the described North American species; but 
in Europe is also found on some species outside the free feeding group. 

For the student of Lepidoptera, this family offers a fascinating study. There 
are still many new life histories to be worked out and many species yet to be 
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described. The group as a whole, however, is such a difficult one and so many 
of the species are similar, that accurate determinations can be made only by one 
who has a large collection available and has had considerable experience with 
the group. As it is, even he can not always be sure of his species unless he has 
both larval case and food plant records as well as the adult. No one should think 
of describing new Coleophora except from bred specimens carefully determined. 
To describe from collected adult material alone is nothing short of a crime, as it 
can only add to the inconvenience and confusion of future workers. 

Key to the species 

1. Antenna with basal joint simple, rough scaled, or with only slight tuft, never 
with large projecting tuft; fore wing never pure white unmarked by longi- 
Ludima ln esa eccesnsnstasiec sane aps geiohereusions Grease: eo. clc o's oo aco ae ooue 2 

Antenna with large projecting tuft on basal joint; or, if tuft is absent or much 
reduced, fore wing snow white unmarked by longitudinal lines............ 42 

2. Fore wing metallic or gray brown, unicolorous, sometimes tinged with ochreous 
or darker shades at apex but never striped or otherwise marked............ 3 

Fore wing otherwise’ iii ee he ee ee es cage ee eee 12 
3. Fore wing dark gray to grayish brown, semi-lustrous.....................-. 4 

Fore wing with shining, irridescent, metallic luster....................... 10 
4. Apex of fore wing distinctly tinged with grayish ochreous 

(1) cerasivorella. (2) zelleriella. 
Apex of fore wing not distinctly tinged with grayish ochreous............... 5 

5. Head with decided ochreous tinge............. (3) occidentis. (4) fletcherella. 
Head eray or srayish: brow.) slop. feie. wee ole ois «ve siel eee II enere 6 

6.) Entire insect; shining’ steel oray . 0). 6). St). oie ore, te (5) laricella. 
Entire insect ‘gray-brown or drab. 2's. i.) ee eels bas olsen te sae eRe Nes 7 

7. Fore wing somewhat paler than hind wing towards apex...... (8) concolorella. 
Fore wing concolorous with, or somewhat darker than, hind wing towards 

Fi 9) =>: Gee a ee hee Aer eS ee aE POEM EEE AMC SS dhG 56 dso 0.0.06 04.0000 08 8 
8. Legs and underside of moth with pale dustings grayish and largely obscured by 

darker scaling vk A rei eyayes ase see yesces a i oaiownie ol herent ral ee eI (6) unicolorella. 
Legs and underside of moth with pale dustings white and conspicuously pre- 

dominating over darker scaling)....0. 5.2.2.0... scene eee 9 
9. Fore and hind wing a uniform, dark, smoky gray-brown......... (7) prunella. 

Fore and hind wing rather pale gray-brown....................-. (9) cimerella. 
10. Antenna simple, thickened at base only....................05- (10) enusella. 

Antenna clothed with rough scales for 4% or more....................2+0-5- 11 
11. Antenna with rough scaling to 4%; annulated beyond..... (11) coruscipennella. 

Antenna with rough scaling to 44; apical ¥% silver white...... (12) apicialbella. 
12. Fore wing yellow to dark brown, more or less streaked with white........... 13 

Fore wing white streaked with yellowish white (or yellowish white streaked 
With) white) io shie e eak Oe a Sa, BE 28 

13. Fore wing golden to dark brown; costa white; otherwise unmarked........ 14 
Fore wing yellow unicolorous; or yellow with white costal and dorsal margins; 

or ochreous fuscous with the veins outlined in white; or brownish with two 
or more White “stripes sy)... ee ee se ee rece e © oveleterslotel ole ie Ie Roem 22 

14. Fore: wing ‘dull blackish browns...) 7) )e.6). 2 i. os we wie le etree eater: 15 
Fore wing drab brown ‘to golden brown )..)2)2 3)... oe wer ere aero ree 16 

15. Antenna annulateds oo e Poe epee ciclels cove lod Sisueustsdstoleverctoemeneteneee tenemos (13) rosacella. 
Antenna notannullated) [orn cakes os cise doco estore (14) albiantennella. 

16. Fore wing very dark (blackish brown) toward apex....................0-- 17 
Fore wing nearly uniform golden brown, scarcely darker towards apex...... 18 
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33. 

34, 

35. 

36. 

37. 

38. 
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17. Head and scaling on basal joint of antenna grayish ochreous with little admix- 
GUM MO LMRWUL CE et ctacera tetas ote are tel oc mee cig oS ae oo Moone eos Oceano asta (15) carpinella. 

Head and scaling on basal joint of antenna ochreous with considerable admix- 
CUM MO MMV EC Meera tain ae eter cd, aus) swaverenae ata tha cee Aire ca hes napa yaa seater tags (16) umbratica. 

Se Dorsalacitiavonu tore: wing dull torayish fuscous...05 4-22. .-.-andaesee ee Jee 19 
Dorsal cilia on fore wing ochreous fuscous..................-- eee ee ee eee 20 

UGMPbatvialacasem Smooth. 2... «c.g cvecs eis cln.e Gos sue le eles ees s oe We ieee (17) caryefoliella. 
Larval case with a notch on upper edge near posterior end........(18) ostrye. 

20 Alar expanse) more than JO mm. 50.02... 22 28s. ee ee . (19) Limosipennella. 
Morgexpansemless stham  VOh mm pa niacstc ars ceere male cicig ekicisei che cen elisa enicienens 21 

21. Larval case rough; mouth deflected to 90 degrees; posterior end flattened to a 
slightly curved edge..................... (20) corylifoliella. (21) alniella. 

Larval case smooth; mouth deflected to 45 degrees; posterior end flattened to a 
SUMAN IMG MEM DC Ue Goya. ores oc slel eielies chehar eyes SPE Erttc! MONI DIGI Nr ERE Mo OEE (22) lentella. 

2a CROUndecolorRot tore) wing, yelloween. «-1.e 4 sccle sole lo aces os oc ee seis re 23 
Groundscolorotitore, wing brownish 2. ese eae de sesso oe wee ae aa 26 

ZC OSU AMON ORCMWATI On CAT Ke fe essai jee Genelec lel ys cetchelc sceue enayeilay a o/s) Sheltel dues (23) ochrella. 
Costamo leone mwa. Wale cree cio cies, suceniaue leds oleiey sucin onsasieyclialeeala srareievsie wlsetaaeostelo yer 24 

24. Costal and dorsal margins of fore wing white.....................---000e- 25 
Costal and dorsal margins of fore wing pale yellowish, fusing with ground color 

OLMmVV AIA gleam Nearer Sah, wor ay esis mater, uualededslGceteutye ar ane Grn (24) gaylussaciella. 
25. Ground color of fore wing pale cream-yellow............. (25) eretaticostella. 

Groundscolor of fore wing) dark. yellow. .)...............:..- (26) kearfottella. 
eZGmGromumdscolorniot fore wing drab brown...:.........:...-..- (27) polemoniella. 

Croundecolonmotmtoren wings) orayish! TOWN: cela. cies) -)ebele ie ena cle siieiae eice 27 
27. Fore wing with two waite longitudinal streaks................ (28) astericola. 

Fore wing with four white longitudinal streaks............. (29) infuscatella. 
28. Fore wing with no fuscous or dark ochreous dustings on white areas......... 29 

Fore wing with white areas more or less dusted with fuscous or dark ochre- 
OMS cocdccsnovb oo oganoadunqy anes FO CNG. Sha GOO raja CIRTE DIS Deere Ire Foto, Fao D OLA 36 

2 One Nl arexpansem LO! MM.) OF VOVED ss «coh. c aie sree erays Hadma a Sine emits ttete cle suns wie Bes 30 
MNarsexpanserless: than! lO mms 22752 fica sccice acdsee oon oe (30) quadrilineella. 

30. Fore wing with a distinct dark medial streak and a dark spot at end of cell 
; (31) borea. 

HORE MWA Op WUE OU STC a sich cape os sone, Svein oer optehoue ehleienayieg en avareievasars shay eel eee site ony 31 
. Longitudinal white and ochreous markings on fore wing sharply contrasted. .32 
Longitudinal white and ochreous markings on fore wing not sharply con- 

TAS CeCe yepsrettivc) eat 2! aus as acess SIRE ay Bad EIIERS tt COMIN ORG IonTine CHET HR Ge ea OE Beene eee 35 
White median shade along upper margin of cell sending only two branches to 

COS MMR eee ere cere rie ete cea eure Susp clk shit aucrepiesrscoiteere cuss slates ey sana So ate ceuselnyieis (32) biforis. 
White median shade along upper margin of cell sending at least three branches 

WD GORY cee Reese Gate como Re oon ho BONE Eee Mcrae einiy OmEy niin GP Inn enero Nol 33 
Only three ochreous lines on fore wing.................. (33) coenostpennella. 
IMoresthany three ochreous lines| on) fore wing) .).) 2). \j0 0... 2s oe siele eo ee eleiele 34 
‘‘hree ochreous lines above fold in fore wing distinctly separated by white 

NTE Serer et ee sree ist tthe Luisa ott relataile seit Seas seratg olenstth attend af (34) cratipennella. 
Three ochreous lines. above fold tending to fuse............... (35) shaleriella. 
Antenne distinctly annulated for basal half................ (36) cespititiella. 
Antenne not distinctly annulated for basal half................. (387) ericodes. 
Head and greater part of fore wing pure white; dark dustings liniited to a 

fewascatcered, scales toward! @pexs acimsc mccicrscis clei s sis aa seciene na shetsreciete 37 
Headsandvoreater part of fore wing ochreous). -....--).sce soos 1 eee cere 39 
Outer margin of fore wing mostly white.................... (38) veronicella. 
Ontermmarsinsor foreswin ge OCchTeoushrajadea cise aieeciee ie se veils oes shel chels) ere 38 
Hindecarstannulated with fuscousis...as0.c 4. eee ce eee ce ele (39) duplicis. 
Hindstarsi) not annulated with fuscous).....0.0.....-.....-.-- (40) granifera. 
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39. Head whitish ochreous; white on fore wing distinct........................ 40 
Head dark grayish ochreous; white on fore wing almost completely obscured 

by ‘ochreous ‘or fuscous) scaling... 2.8. 22. -yelcie 2 ele oie 2), 1k eee 4] 
40. Fuscous dustings on white areas of fore wing slight, not forming conspicuous 

SPOts Or MAAShes ere i ss: sci ysatenereu ea oasioleye ieee, sRaeuay cae chew (41) fagicosticella. 
Fuscous dustings pronounced on white areas, crowded to form a blackish-brown 

dash Uatwen dino h veel re cesar nie corset eee ates ee (42) amaranthella. 
41, Antenne distinctly annulated an... 40 osc oe eee ae eee (43) vagans. 

Antennes not distinctly, eannulatedeu scp aa near (44) lapidicornis. 
42, Antenna simple or white; only slight basal tuft... 2...) some eee ie 43 

Basal tuft on) antenna well developed io 57.2 3.4.5.5 s ie eee 44 
43. Hore wine pure whites unmarkedss mn a. sass aie (45) argentialbella. 

Fore wing pure white except apex which is strongly tinged with pale golden 
VClLOW: ais ear elteee ve eyahere tel oyeiele vs tat leaeee teibs ocean) Stel cust secre alee eRe (46) lewcochrysella. 

44. Fore wing white at least at pase! Roe ere Pee alo cicit d.cis-0 6 so 060 45 
Fore wing without any white; ochreous at base... .....). 1-4. 4G: 

45. White on! fore wing limited to basal half of wing....- 42.22) eee eee: 46 
White on fore wing not limited to basal half of wing...................... 49 

46. Fore wing shading from white at base to straw color; coppery at apex. 
(47) wiburnella. 

kore wing brown or clouded with brownish from middle to apex............ 48 
47. Cilia of fore wing and hind wing ochreous fuscous, lighter than wings. 

(48) nigralineella. 
Cilia of fore wing and hind wing dark smoky fuscous, concolorous with darkest 
(CEN ES) OUON ALIKE Gr Bat mon Meas Sansome mods ce odd te0.d.6.00 6. (49) tilicefoliella. 

48. Head, thorax, and antennal tuft pure white..........:...-5. (50) rosefoliella. 
Head, thorax, and antennal tuft white sprinkled with grayish fuscous. 

(51) mativorella. 
49. Kore wing faintly striped and dusted toward apex with ochreous and fuscous. 

(52) atromarginata. 
Fore wing more or less dusted with ochreous fuscous but not ee Meee acta 50 

50. Dark dustings abundant and well scattered over fore wing.... (53) eleagnisella. 
Dark dustings sparse and limited to apical half of fore wing................ 51 

51. Apex of fore wing lightly dusted with blackish fuscous scales.. (54) quwerciella. 
. Apex of fore wing lightly dusted with ochreous or golden scales.. (55) atlantica. 

I. Moths with fore wings gray-brown, wnicolorous, sometimes tinged with ochre- 
ous or darker shades but not striped or otherwise marked. Larval cases with 
posterior ends flatly or triangularly compressed. Larve leaf-miners or seed 
feeders. 

(1) C. cerasivorella Packard. 
Alar expanse: 9-9.5 mm. 
Localities: Massachusetts; Wisconsin. (June). 
Food plants: Cherry; apple. 
Larval case: Unknown. 

Moths in the United States National Museum are without the larval case. They 
were reared from apple in Bellingham, Wisconsin. Packard reared the moths 
from larve taken feeding on leaves of cherry, at Salem, Massachusetts, but he 
gives no description of the larval case. 
(2) C. zelleriella Chambers. 

Alar expanse: 9 mm. 
Locality: Kentucky. 
Food plant: Unknown. 
Larval case: Ochreous; slender; cylindrical; tapering slightly to each end; 

posterior end triangulariy compressed; 12 mm. long (From 
Chambers’ description ). 
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This species is known only from Chambers’ meager description. It is probably 
a synonym of cerasivorella Packard. 
(3) C. occidentis Zeller. 

Alar expanse: 10 mm. 
Loeality: Massachusetts. 
Food plant: Prunus serotina. 
Larval case: Brown, cylindrical; upper edge serrate; mouth deflected to 

45 degrees; posterior end triangularly compressed. 
This species is known only from Zeller’s description. It is placed in our specific 

key with fletcherella only tentatively. If the two are one species, as is quite 
possible, Zeller’s name will take precedence over the better known fletcherella. In 
our lists occidentis is wrongly listed as a synonym of pruniella Clemens. 
(4) C. fletcherella Fernald. 

Alar expanse: 10-12 mm, 

Locality: Northern United States and Canada (June). 
Food plants: Apple, pear, cherry, hawthorn. 
Larval case (fig. 127a): Brown; cylindrical; smooth; mouth deflected from 

45 degrees to 60 degrees; posterior end triangu- 
larly compressed; 7-8 mm. long. 

This is the economically important “cigar case-bearer’”’ on apple, and is easily 
distinguished from other gray-brown, unicolorous species by its yellowish head. 
It is probably a synonym of occidentis Zeller, but this can only be decided by 
further and more extensive rearings. Zeller describes the larval case of occidentis 
as serrate above. All cases of fletcherella in the United States National Museum 
have the upper edge smvoth. . 

(5) C. laricella Hiibner. (Fig. 124). 
Alar expanse: 9-10 mm. 
Locality: northeastern United States. 
Food plant: Larch. 
Larval case: Gray, with a yellowish or brownish patch on the outer side 

extending from the mouth and formed by a part of the 
leaf fiber woven into the case; mouth deflected from 45 
degrees to 60 degrees; posterior end triangularly com- 
pressed; 5 mm. long. 

This species is commonly known as the “larch case-bearer,” and often does 
considerable damage to the trees. 
(6) C. unicolorella Chambers. 

Alar expanse: 8-9 mm.. 
Locality: Eastern United States (June). 
Food plant: Seeds of Juncus. 
Larval case: Dirty gray, ornamented with many small frass pellets; 

stout; cylindrical; mouth deflected to 90 degrees; posterior 
end broad, pyramidal, triangularly compressed; 4.5—-5 mm. 
long. 

(7) C. pruniella Clemens. 

Alar expanse: 12.5-13 mm. 
Localities: Pennsylvania; Ohio. (June). 
Food plant: Prunus serotina. 
Larval case: A double affair, composed of a small curved, silken first 

case, inserted into a later one cut from the serrate edge 
of the mined leaf, thus resembling a pistol butt projecting 
from a holster (in the spring often losing the silken pos- 
terior part); mouth slightly deflected; posterior end 
rounded and flatly compressed; 5-6 mm. long. 
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(8) C. concolorella Clemens. 
Alar expanse: 10 mm. 
Locality: Pennsylvania (June). 
Food plant: Unknown. 
Larval case: Unknown. 

A pale mauve species near cinerella Chambers but apparently distinct. 
(9) C. cinerella Chambers. 

Alar expanse: 10 mm. 
Localities: Kentucky; District of Columbia. (End of May to July). 
Food plants: Birch and alder. 
Larval case: Similar to that of pruniella Clemens; dark rusty brown; 

roughly cylindrical with a couple of serrate projections 
on outer side; mouth deflected to 45 degrees; posterior end 
rounded and flatly compressed. 

Il. Entire insect of a shining metallic luster; unicolorous, larval case with 
apex triangularly compressed. Larve leaf miners on low plants. 

(10) C. aenusella Chambers. 
Alar expanse: 11 mm. 
Locality: Kentucky. 
Food plant: Unknown. 
Larval case: Unknown. 

Known only by Chambers’ description. Easily recognized, however, being the 
only metallic bronzy species in the eastern United States with simple antenna 
thickened at basal joint only. 
(11) C. coruscipennella Clemens. 

Alar expanse: 11-12 mm. 
Locality: United States (May—August). 
Food plant: Unknown. 
Larval case: Unknown. 

A very common species, found nearly everywhere in the United States. Has 
been frequently identified as the European spissicornis Haw. (fabriciella Vill.). 
C. auropurpurella Chambers is a synonym. 
(12) C. apicialbella Braun (apicella Braun). 

Alar expanse: 9.5—-11 mm. 
Locality: Cincinnati, Ohio. (late May and early June). 
Food plant: Silene virginica. 
Larval case: Gray, darker on dorsal surface; cylindrical; mouth slightly 

deflected; 7-9 mm. long. 
Easily distinguished from other species of this group by the antenne. These are 

clothed with rough, purplish scales for basal four-fifths, the apical fifth being 
silvery white without annulations but with a black dot on underside of each 
segment. 

III. Moths with fore wings golden to dark brown; costa white, otherwise 
unmarked; antenna thickened with scales near base, with very slight tuft on 
basal joint. Larval cases cylindrical and with apices flatly compressed (The so- 
called “ cigar-case” type fig. 127b). Larve leaf miners, mostly on trees and 
shrubs. 

(13) C. rosacella Clemens. 
Alar expanse: 10.5 mm. 
Locality: Pennsylvania (late May and early June). 
Food plants: Rose and sweet briar. 
Larval case: Brown; smooth except for one or more serrations on upper 

edge; mouth deflected (from Clemens’ description). 
The darkest of the brown Coleophoras with white costal markings on the fore 

wing. 
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(14) C. albiantennaella Wild. 
Alar expanse: 12-13 mm. 
Locality: Buffalo, New York (late July). 
Food plant: Cornus. 
Larval case: Gray-brown; smooth; upper edge not serrate; mouth deflected 

to 45 degrees; posterior end as broad as, or broader than, 
middle of case; 11 mm. long. 

This species easily distinguished from others of this group by the lack of 
annulations on the antenna. 
(15) C. carpinella Heinrich. 

Alar expanse: 7—-7.5 mm. 
Locality: Maryland (June-July). 
Food plant: Carpinus caroliniana. 
Larval case: Yellowish brown; slender; smooth; mouth deflected to 45 

degrees; posterior end as wide as middle of case, flattened 
to a straight edge; 6-7 mm. long. 

(16) C. umbratica Braun. 
Alar expanse: 8-9 mm. 
Localities: Ohio; Virginia (middle to end of June). 
Food plant: Prunus americana. 
Larval case: Brown; rather slender; smooth except upper edge which is 

strongly serrate; mouth deflected from 45 degrees to 60 
degrees; posterior end as wide as middle of case, flattened 
to x straight edge; 5-6 mm. long. 

This species and carpinella are superficially very close. They may be dis- 
tinguished from each other by the characters given in the table, the larval cases, 
and the food plants; and from the other golden brown species of this group 
(caryaefoliella and allies), by the distinctly darker shading of the fore wing 
towards the apex. 
(17) C. caryefoliella Clemens. 

Alar expanse: 9-10 mm. 
Locality: Eastern United States (May-June in the South; June-July in 

the North). 
Food plants: Hickory and pecan. 
Larval case: Brown; smooth; without serration on upper edge; mouth 

deflected to 45 degrees; posterior end as wide as middle 
of case, flattened to a straight edge; 6-6.5 mm. long. 

This very common species is found nearly everywhere that its food plants occur. 
It is a rather important enemy of the hickory in the north and of the pecan in the 
south. In economic literature it is referred to as the “hickory cigar case-bearer ” 
or the “ pecan cigar case-bearer.” In spite of its importance, comparatively little 
is known about it, and it should be more intensively studied. There is quite pos- 
sibly more than one species attacking the hickory, which would account for the 
wide range of variation in the specimens now included under this name. 
(18) C. ostryz Clemens. 

Alar expanse: 7.5-8 mm. 
Localities: Pennsylvania; Ohio (June). 
Food plant: Ostrya virginica. 
Larval case: Pale reddish brown; rather wide; smooth except for upper 

edge which normally has a slight notch near posterior 
end; mouth slightly deflected; posterior end as wide as 
middle of case, flattened to a straight edge. 

Miss Braun states that she has also reared this species from hickory and con- 
siders it a synonym of caryaefoliella Clemens. Until the latter is better known, 
however, it would seem better to retain the two as separate species. 
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(19) C. limosipennella Duponchel (laticornella Clemens). 
Alar expanse: 10.5-12.5 mm. 
Locality: Northeastern United States (June-July). 
Food plant: Elm. 
Larval case: (fig. 127b): Brown; rather broad; smooth except for upper 

edge which is more or less serrate and slightly sinuate; 
mouth deflected to 60 degrees; posterior end a trifle wider 
than middle of case, flattened to a slightly curved edge; 
10-11 mm. long. 

Locally important in this country as a pest of the elm. In Europe also 
recorded from alder and birch. 
(20) C. corylifoliella Clemens. 

Alar expanse: 8-9 mm. 
Localities: Pennsylvania; Maryland; Virginia (June-July). 
Food plant: Corylus americana. 
Larval case: Dark brown; rather broad; rough and fibrous; upper edge 

serrate; mouth deflected to 90 degrees; posterior end 
narrower than middle of case, flattened to a slightly curved 
edge; 6-6.5 mm. long. 

(21) C. alniella Heinrich. 
Alar expanse: 8-9 mm. 
Localities: Maryland; Virginia (June and early July). 
Food plant: Alnus. 
Larval case: As in corylifoliella Clemens. 

The only appreciable difference between reared specimens of this species and 
coryifoliella is in the somewhat darker and more distinctly marked brown annula- 
tions on the antenna of the latter. It is quite probable that it will eventually 
prove to be a synonym of Clemens’ species. 
(22) C. lentella Heinrich. 

Alar expanse: 8 mm. 
Locality: Long Island, New York (June). 
Food plant: Betula lentu. 
Larval case: Gray brown; broad, smooth except for upper edge which is 

markedly serrate; mouth deflected to 45 degrees; posterior 
end narrower than middle of case, flattened to a straight 
edge; 4.5-5 mm. long. 

IV. Moths with fore wings yellow, unicolorous or golden yellow, more or less: 
striped with white; not dusted or spotted. Antenne with basal joints thickened 
or slightly tufted. Larval cases with posterior ends flatly compressed. 

(23) C. ochrella Chambers. 
Alar expanse: 12 mm. 
Locality: Kentucky (June). 
Food plant: Unknown. 
Larval case: Unknown. 

A dull dark yellow, unicolorous species with basal third of costa a trifle darker 
than ground color of fore wing. The only described species of this kind from 
North America. ; 
(24) C. gaylussaciella Heinrich. 

Alar expanse: 10 mm. 
Locality: Falls Church, Virginia (June). 
Food plant: Gaylussacia baccata. 
Larval case: Brown; cylindrical; widest just beyond middle; tapering 

slightly to both ends; mouth deflected to 90 degrees; 
posterior end rounded; 6—6.5 mm. long. 

Close to cretaticostella Clemens but distinguished by characters given in the 
table. , 
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(25) C. cretaticostella Clemens. 
Alar expanse: 12.5 mm. 
Localities: Pennsylvania; Canada; Ohio; Massachusetts; Maryland; (May, 

June). 
Food plant: Blackberry. 
Larval case: Dark brown; of the pruniella type; composed of silk and leaf; 

slightly irregular in outline but not appreciably curved; 
posterior end rather abruptly tapering; mouth deflected to 
45 degrees; 7—-7.5 mm. long. 

A very pretty species distinguished by the white costal and dorsal margins and 
basal part of fore wing. 
(26) C. kearfottella Barnes and Busck. 

Alar expanse: 11-12 mm. 
Locality: Essex County, New Jersey. 
Food plant: Salix. 
Larval case: Formed of silk and bud scales; very irregular; as broad as 

long; mouth slightly deflected; 5-6 mm. long. 
Close to cretaticostella Clemens but distinguished by the much aeeees yellow 

ground color of the fore wings. 
, 

V. Moths with fore wings dark grayish brown or drab, faintly striped with white. 
Antenne with basal joints thickened but not appreciably tufted. Larval cases 
flatly or triangularly compressed. 

(27) C. polemoniella Braun. 
Alar expanse: 13-14 mm. 
Locality: Cincinnati, Ohio (May and early June). 
Food plant: Polemonium reptans. 
Larval case: White with a grayish patch on dorsal surface adjacent to 

mouth; rather slender, cylindrical; mouth deflected to 45 
degrees; posterior end flatly compressed and flaring, con- 
siderably broader than middle of case; 9-10 mm. long. 

An easily recognized species. In some specimens the white markings nearly 
obsolete except on costa. 
(28) C. astericola Heinrich. 

Alar expanse: 13 mm. 
Locality: Boston, Massachusetts (September). 
Food plant: Aster multiflorus. 
Larval case: Grayish white; slender; cylindrical; mouth deflected to 45 

degrees; posterior end rounded and flatly compressed, nar- 
rower than middle of case; 13 mm. long. 

(29) C. infuscatella Clemens. 
Alar expanse: 11] mm. 
Locality: Pennsylvania. 
Food plant: Unknown. 
Larval case: Unknown. 

VI. Moths with fore wings white, tongitudinally streaked with yellowish white 
or whitish-yellow streaked with white, with or without fuscous or ochreous dustings 
on white areas. Antenne with basal joints thickened but never appreciably tufted. 
Larval cases with posterior ends triangularly compressed. Larve seed feeders or 
leaf miners on low plants. 

(30) C. quadrilineella Chambers. 
Alar expanse: 7 mm. 
Locality: Eastern United States (June through August). 
Food plant: Seeds of Juncus. 
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Larval case: Gray; covered with particles of frass on posterior fourth; 
along upper anterior portion of three-fourths of its length 
a shining shield formed from part of the seed capsule 
of the food plant; cylindrical; slender; mouth deflected 
to 90 degrees; 4-4.8 mm. long. 

(31) C. borea Braun. 
Alar expanse: 15-16 mm. 
Locality: Cincinnati, Ohio. 
Food plant: Polygonum scandens. 
Larval case: Blackish brown; stout; cylindrical; mouth slightly deflected; 

8-9 mm. long (From Miss Braun’s description). 
(32) C. biforis Braun. 

Alar expanse: 11.5-12.5 mm. 
Locality: Cincinnati, Ohio. 
Food plant: Luzgula campestris. 
Larval case: “slender, cylindrical, tapering to the three-valved apex. The 

sides of the obtuse apical angles of the valves are very 
short; from the point of union of adjacent valves, a 
gradually lowering ridge runs about halfway down the 
case”; 8—8.5 mm. long. (From Miss Braun’s description). 

(33) C. coenosipennella Clemens. 
Alar expanse: 11.5-12 mm. 
Locality: Eastern United States. 
Food plant: Stellaria pubera. 
Larval case: Grayish; “decorated with numerous dark reddish granules; ” 

cylindrical; mouth strongly deflected; 6 mm. long. 
(34) C. cratipennella Clemens. 

Alar expanse: 14.5 mm. 
Locality: Eastern United States (May and early June). 
Food plant: Seeds of Juncus. 
Larval case: Grayish ochreous, shading to reddish brown at apex; cylin- 

drical; smooth; unornamented; mouth deflected to 45 
degrees; 8 mm. long. 

(35) C. shaleriella Chambers. 
Alar expanse: 13.5-15 mm. 
Localities: Kentucky; Ohio (August to September). 
Food plant: Seeds of Polygonum punctatum. 
Larval case: Pale straw color; elongate; slender; tapering gradually to 

pointed apex; decorated from mouth with four or five 
narrow strips of leaf extending backward four-fifths the 
length of the case, and by seven or eight distinct lines of 
frass extending backward about 144; 10-11 mm. long. 

(36) C. caespititiella Zeller. 
Alar expanse: 11-12 mm. 
Localities: Maryland; Virginia (May-June). 
Food plant: Seeds of Juncus. 
Larval case: Pale straw color to pale gray brown; cylindrical; smooth; 

undecorated; mouth deflected to 45 degrees; 6—6.5 mm. long. 
(37) C. ericodes Braun. 

Alar expanse: 12 mm. 
Locality: Cincinnati, Ohio (September). 
Food plant: Seeds of Aster ericodes. 
Larval case: Pale straw color to ashy brown; rather densely covered with 

pappus from flowers of food plant which extend beyond 
the apex; mouth deflected; 4.5-5 mm. long. 
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(38) C vernonizlla Chambers (fig. 125) (veronieella of Dyar’s list) 
Alar expanse: 11—13.5 mm. 

Localities: Kentucky; Missouri; 
Food plants: 

Ohio; Wa (late June to mid-July). 
Vernonia, Helianthus. 

Larval case: Dark gray brown; slender elongate; tapering; needle-like; 
mouth deflected from 20 degrees to 45 degrees; 13-20 mm. 
long. 

(39) C. duplicis Braun. 
Alar expanse: 11.5-14.5 mm. 
Localities: Ohio; North Carolina. 
Food plants: Aster shortui, Aster cordifolina, Solidago cesia, 8. latifolia 

Larval case: 5 Irregular, formed from bits of seeds and flowers attached to a 
cylinder of silk; mouth deflected 

(40) C. granifera Braun. 
Alar expanse: 12. 2.5-14 mm. 
Locality: Cincinnati, Ohio (June—July). 
Food plant: Leaves of Aster shortit. 
Larval case: Brownish red, paler towards apex, with a dark brown, granular 

spot on upper side near mouth; cylindrical; mouth slightly 
deflected; 10 mm. long. 

(41) C. fagicosticella Chambers (synonym, C. lineapulvella Chambers). 
Alar expanse: 8-10 mm. 
Locality : Eastern United States (end of May, through June) 
Food plant: Seeds of Juncus. 
Larval case: Composed of silk and entire seed pod of food plant, bractlets 

forming an outer scalloped enveloped for silk portion of case 
: g x protruding beyond; mouth deflected to 90 degrees 

long. 
A very common species 

; 5 mm. 

(42) C. amaranthella Braun 
Alar expanse: 12-14 mm. 
Localities: Kentucky; Ohio (late July—August) 
Food plant: Seeds of Amaranthus hybridus. 
Larval case: Brownish, decorated with numerous 

cles; mouth deflected; 

(43) C. vagans Walsingham 

small, buff-gray parti: 
apex pyramidal. 

Alar expanse: 

6 mm. long 

12 mm. 
Locality: New York City (August) 
Food plant: Grass. 
Larval case: Stone gray with brown patch on upper side near mouth 

(similar to quadrilineella Chambers) ; cylindrical, slightly 
bulged in center; mouth deflected to 90 degrees; 7—7.5 mm. 
long. 

Distinguished from other grass- and Juncus-feeding species by the heavy fuscous 
dustings nearly. obscuring the whitish lines on fore wing. 
(44) C. lapidicornis Walsingham. 

Alar expanse: 11.5 mm. 
Locality: Ohio (August). 
Food plant: Peach. 
Larval case: Dark, dusty gray brown; smooth; cylindrical; rather stout; 

. scarcely tapering; mouth deflected to 90 degrees; 7 mm 
long. 
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VII. Moths with fore wings white, unmarked, or shading to yellowish toward 
apex, not longitudinally striped or spotted; antenne simple or with slight tufts. 
Larval cases formed of silk and leaf ; posterior ends flatly compressed. Larve leaf 
miners in trees and shrubs. 

(45) C. argentialbella Chambers. 
Alar expanse: 10-1] mm. 
Locality: Kentucky. 
Food plant: Unknown. 
Larval case: “Long and slender” (Chambers). Easily recognized, being 

the only pure white species with simple antenna described 
from the eastern United States. 

(46) C leucochrysella Clemens 
Alar expanse: 14-15 mm. 
Locality: Eastern United States (June). 
Food plant: Castanea dentata. 
Larval case (fig. 127): Irregular; of the pruniella type, with silken first 

case inserted in later one cut from mined portion of leaf; 
silken part grayish tinged with black; leaf part yellow or 
brownish; mouth deflected to 45 degrees; posterior end 
curved; 10-11 mm. long. 

An easily recognized species; fairly common wherever its food plant grows. 
(47) C. viburnella Clemens. 

Alar expanse: 11.5 mm. 
Localities: Pennsylvania; Ohio (end of May). 
Food plant: Viburnum prunifolium. 
Larval case: Of the pruniella type; upper edge with flattened, serrate, wing- 

like projection rising about 2.5 mm. above the barrel of 
the case; reddish brown; mouth deflected; posterior end 
slightly curved; 10 mm. long. 

The basal joint of the antenna is somewhat more tufted than that of the other 
species in this group. The moth, however, is easily recognized by the characters 
given in the table. 

VIII. Moths with large projecting tuft on basal joint of antenna. Larval cases 
of the “ pistol” type (fig. 126), made of silk and frass; posterior ends never trian- 
gularly compresssed.. Larve external feeders on leaves or flowers of trees and 
shrubs; never miners. 

(48) C. nigralineella Chambers. 
Alar expanse: 12-13 mm. 
Locality: Kentucky (July). 
Food plant: Unknown. Larval case found attached to stem of Juglans 

nigra. 
Larval case: Yellow; pistol handle brown on upper side, white underneath; 

on upper side, near mouth, a small triangular projection 
used for attachment of case during pupation (from Cham- 
bers’ description). 

(49) C. tiliefoliella Clemens. 
Alar expanse: 14-14.5 mm. 
Localities: Pennsylvania; New York; Ontario, Canada (June-July). 
Food plant: Tilia (basswood). 
Larval case: Uniform black; pistol handle turned down abruptly (at right 

angle with upper edge); small toothed projections about 
middle of under edge; upper edge straight; flaps present, 
small, appressed; mouth deflected to 45 degrees; 6.5-7 mm. 
long. 
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(50) C. rosefoliella Clemens. 
Alar expanse: 12.5 mm. 
Locality: Pennsylvania (end of May). 
Food plant: Buds of common hundred-leaf rose. 
Larval case: Of silk, covered with granulations; brown varied with gray; 

posterior end (pistol handle) turned down like a hook; 
mouth slightly deflected (from Clemens’ description). 

I have never seen the case, and the species is therefore only tentatively placed in 
this group. (C. H.) 
(51) C. malivorella Riley. 

Alar expanse: 12.5-14 mm.’ 
Locality: Atlantic States (early July). 
Food plant: Apple. 
Larval case: Black with large, whitish fibrous patch along upper edge; 

handle short and evenly rounded; small, toothed projec- 
tion on underside close to handle; flaps present, scalloped, 
small, and closely appressed within angle of handle; mouth 
deflected to 45 degrees; 8-9 mm. long. 

This is the well-known “ pistol case-bearer” on apple. The larve eat the buds, 
leaves, and young fruit. , 
(52) C. atromarginata Bravn (currucipennella Walsingham nec Zeller). 

Alar expanse: 10.5-14.5 mm. 
Locality: Eastern United States (June-August). 
Food plants: Quercus platanoides and Quercus rubra. 
Larval case: Black, with faint white V marking on underside of barrel; 

handle turned down abruptly; flaps present, moderately 
large, not closely appressed; mouth deflected to nearly 45 
degrees; 5.5-8 mm. long. 

(53) C. eleagnisella Kearfott. 
Alar expanse: 15-21 mm. 
Locality: Ottawa, Canada (July). 
Food plants: Hlwagnus argentea; Hippophoe rhamoides; Shepherdia 

argenteda. 

Larval case: Grayish brown; elongate; without flaps; pistol handle reduced, 
giving a sort of scimitar shape to the case; upper edge 
smooth; a slight projection from near middle of lower 
edge; mouth deflected to 45 degrees; 10-12 mm. long. 

(54) C. querciella Clemens. 
Alar expanse: 12 mm.’ 
Localities: Pennsylvania; Virginia; Long Island, New York. (June). 
Food plants: Quercus prinus and Q. alba. 
Larval case: Grayish, with conspicuous black, somewhat lumped patch on 

back near posterior end; without flaps; handle much 
reduced, turned down at 45 degrees angle with upper edge; 
a slight projection back of middle on lower edge; mouth 
deflected to 45 degrees; 9-10 mm. long. 

(55) C. atlantica Heinrich (fig. 123). 
Alar expanse: 11-15 mm. 
Loeality: Eastern United States. 
Food plant: Prunus serotina. 
Larval case (fig. 126): Black; handle evenly curved; flaps present, rather 

small and appressed; mouth deflected to about 45 degrees; 
8-9 mm. long. 

This is the pistol case species wrongly identified by Kearfott as C. pruniella 
and so listed in the New Jersey list. 
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SUPERFAMILY CYCNODIOIDEA 

(Tineina, in part) 

The Cyenodioidea are a small group, composed of isolated remnants 
of a primitive type which appears to have preserved R,,, in the hind 
wings, as an independent vein. In the African genus Cyenodia, (fig. 
128) the vein is fully preserved, as well as all the normal veins of the 
wing; in Aphelosetia, which is otherwise extremely close to Cyenodia, 
it appears to be lost; in Tinagma (fig. 131) it is preserved, but several 
dorsal veins are lost; while in the Heliozelide the venation is so 
reduced that the point cannot be settled. <A distinctive character of 
these reduced forms, not so well shown in Cyenodia, is the unusually 
wide space between Sc and R, so that R forms the axis of the wing, 
instead of M, which takes that place in some other narrow-winged 
forms. 

Head smooth; first joint of antenne quite small; palpi moderate and 
slightly upturned or small, not bristled; maxillary palpi minute; hind 
tibie hairy. Fore wing with R, running to costa when recognizable, 
but generally lost; with some dorsal veins usually lost also. Venation 
extremely reduced in Coptodisca. 1st A free, 2d A usually simple, 
but forked in Tinagma and some Aphelosetias. Hind wing narrower 
than fore wing; Sc and R strong, R, usually not developed, but when 
present located close to base of wing; stem of R running nearly 
through axis of wing, in the narrow-winged forms with the outer 
veins branching from it. Male genitalia complex and characteristic. 

Eggs of flat type as far as known; larve leaf-miners, at least 
when young—the Heliozelide making a flat case before pupation 
exactly as in many Adelide. Pupe# various, never obtect. 

Family 16. CYCNODIIDA 

(Elachistide ) 

Head smooth or slightly ruffled on vertex; palpi slender and smoothly 
scaled, somewhat upturned or porrect, often strongly divergent, third 
segment well-developed; no ocelli; no maxillary palpi. Antenna with 
scape small, with pecten, shaft scaled more or less roughly all around, 
with two equal whorls to a segment. Tongue weak, scaled at base. 
Eyes small. Fore wing broad-lanceolate, the cell located in the middle, 
and cut off obliquely at its outer end (fig. 129) R, arising from R-stem 
at middle of cell, R, and R. stalked or united, M, stalked with them, 
sometimes with R, beyond the point of separation of R,, R, sometimes 
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also stalked; M, and Cu, completely united, sometimes lost (A. prae- 
maturella). Hind wing narrower, lanceolate, with R, strong, but 
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Figs. 128-135. cyYCNODIIDH, DOUGLASIIDH, AND HELIOZELIDZ 

128, Cyenodia cygnipennella (North Africa), venation; 129, Aphelosetia argen- 
tella (Europe), venation; 130, Douwglasia ocnerostomella (Europe), venation; 131, 
Tinagma dryadis (Europe), venation; 132, Douglasia balteolella (Europe), seta 
map of larva; 133, Coptodisca species (on grape), venation; 134, Antispila treit- 
schkiella (Europe), venation; 135, Heliozela stannella (Europe), venation (after 
Spuler ) 

crowded. to extreme base of wing; Se and R, widely separated, Sc in 
Aphelosetia ending at middle of costa; R,., lost in Aphelosetia, present 
as a short spur in Cyenodia; R,,, running to costa near apex, M, (in 
our species) stalked with it; M, lost in Aphelosetia; M, associated 
with Cu-stem, the cell usually weakly closed. Anal region reduced. 

This description is based on Aphelosetia, the only genus in eastern 
North America; in Cyenodia all the veins are present, and R, of the 
hind wing is less widely separated from Sc. Superficially the moths 
are like Cosmopterygide ; but can be distinguished by the radically dif- 
ferent hind wing; the moderately long, divergent palpi are also rare 
in the Cosmopterygide. 

The larve of Aphelosetia are leaf-miners on various grasses and 
sedges; they are flattened, with normal mouth-parts and sixteen legs. 
The mines vary in character, and the frass, unlike that of Cosmopteryx, 
is left in the mine. The pupa is formed exposed or in a mesh-work 
cocoon, and is attached by a band around the middle. In several species 
there are three longitudinal raised dark stripes. All its parts are fused, 
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the antenne nearly as long as the wings, not separated by the legs or 
tongue; labial palpi covered and maxillary palpi absent. The head- 
sclerites are of gelechiid type; cremaster without spines or hooks; and 
frontoclypeal suture absent. The body is roughened with rounded 
tubercles. 

APHELOSETIA Stephens 

(Elachista Treitschke, in part; Cosmiotes Clemens; Hurynome Cham- 
bers, not Leach; Busckia Dyar, Phigalia Chambers, not Duponchel ; 
Aphigalia Dyar) 

The characters are given in the description of the family. There is some varia- 
tion in structure, especially in venation, but it is not large, and as there is some 
confusion in names no attempt is made here to divide the genus. Hlachista con- 
colorella Chambers is an Hriphia, but is not the Hriphia concolorella described 
by him on the same page. ZH. orichalcella, Dr. Braun informs me, is also a 
Cosmopterygid. 

Key to the Specs (Braun) 

MWCO Ss eee aah eb eres sociesoryeoetere ie tials wae niaibbate koe eels ero c he SRS Ee Vr 1. orestella. 
1. Ground color dark brown or gray, with white or silv ony spots and fasciz. 

2: A white streak alone base of costa... 0:62) 2...-2 455 3226 brachyelytrifoliella. 
2. A white, silvery, or leaden-metallic basal patch. 

3. Veins Cu., M;+Cu,, and M, arising opposite the space between R, and R; 
in fore wing. 

4. A silvery spot at tip of wing membrane. 
5. Antenne black throughout in both sexes.............. 3. enitescens. 

5. Antenne: silvery, white at tip. ..2..2-...2- eee 4. madarella. 
4, Costal streak at two-thirds way to apex, curving outward in middle 

Of wing) toy tip of membrane. cic wie: ier eee 5. argentosa. 
3. Vein Cu, arising proximad of origin of R.. 

4-Apicall sfringe “whiter c ci. csi ecsec ye pee eojke ce rape ee 6. prelineata. 
4, Apical fringe dark brown or gray. 

5. Head entirely white. 
6. Fascia not reaching dorsal margin.................. 7. cucullata. 
Gy Hascia) complete 9s: ae omnes seusnseus re nae eee 8. albicapitella. 

5. Head not white, or at most with a white patch on face. 
6. Head silvery gray, apex of antenne white.......... 9. sylvestris. 
6. A white patch on face, antenne fuscous, annulate..10. leucofrons. 

2. No white or metallic patch at base of fore wing. 
3. Seales at extreme apex of wing white.................. ll. prematurella. 
3. No apical white spot. 

4, A silvery costal streak in fringe beyond the pair of costal and dorsal 
SB tr aks yi weeca cde pices cio tiene Galen ceanchers Gein et yore eee 12. illectella. 

4, A costal streak only, beyond. the fascia............ 13. maculosella. 
4. Fascia followed by a costal and an opposite dorsal streak; no other 

markings. 
5. Fascia and streaks metallic white..................14. unifasciella. 
5 sHasciayand streaks dull@ whites: 23.0 -ctyt ys tenor 15. irrorata. 

1. A. orestella Busck. White, slightly yellowish; antenne smoky on _ outer 
half, fore wing with a slight yellow “tinge in fold, with black dots at middle of 
wing and at end of cell; abdomen and legs somewhat smoky. 11 mm. 

Larva grayish or green, with two more or less prominent dark dorsal stripes 
on prothorax, ending behind in a pair of spots. Mine on Hystrix, beneath the 
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upper epidermis (which is turned down by a twist in the leaf), 3 or 4 em. long, 
gray for the most part, but with a wrinkled central stripe which remains green. 
Larva wintering in the mine, sometimes moving to a new leaf in the spring. 
Pupa in a very slight cccoon, stout, ovate, with four rather prominent mesothoracic 
tubercles; smooth and shining. Moth in May to July and September. 

New York to Ohio. New York: Peru, Perry, Ithaca. 
2. A. brachyelytrifoliella Clemens. Dark grayish brown, apical half of fore 

wing black-brown, base light; oblique white streaks from costa a third way, and 
two-thirds way out, the second almost reaching one which rises up from the 
dorsal margin. A white stripe along base of costa, joining the first transverse 
streak; two white streaks edged with black in costal fringe; a black apical spot, 
and a white dot in dorsal fringe. Head in front, and palpi, silver white. 6 mm. 

Larva mining a grass, Brachyelytrum aristatum, early in July; mine at first 
linear, then a blotch taking up most of the leaf. Pupa external, on a slight 
web. Imago emerging in late July. 

Easton, Pennsylvania. 
3. A. enitescens Braun. Head and thorax metallic-leaden, the head nearly black; 

antenne grayish black throughout; rest of fore wing dark brown. A silvery or 
golden fascia a third way out, oblique inward on costal half, broader and erect 
on dorsal half; two spots opposite each other at two-thirds, and a spot at apex 
of membrane; base of inner margin sometimes with silvery or golden scales. 
Metallic markings with some reddish or purple luster. Fringes and upper side 
of abdomen dark gray; hind wing dark brown. 7-744 mm. 

Larva on Scirpus atrovirens (bulrush), forming a long transparent mine in a 
basal leaf, extending from the base upward; wintering in the mine, and moving 
to a second leaf after some feeding in the spring. Larva yellow with a pair 
of ill-defined dark patches on posterior part of prothorax; Pupa in a light flat 
cocoon of rhomboidal meshes. Pupa stout, with dorsum of abdomen flattened, and 
with a subdorsal series of short blunt spines; thorax with three or four prom- 
inent lateral tubercles. Moths in May and early June. 

The larva feeds only at night, retiring by day to the base of the leaf, some- 
times beneath the water level. 

Cincinnati, Ohio. 
4. A. madarella Clemens. Similar to A. enitescens; head paler, tips of antenne 

white, base of fore wing more golden and legs paler. 8 mm. (Cosmiotes Clemens). 
Larva on Carex, especially C. pubescens and cristata, and on Scirpus; mines 

similar to those of A. enitescens, several being made by a single larva, the 
larva with the same habit of retiring to the base of the mine by day. Larva 
pale green or whitish, with a pair of prominent, dark brown spots, sometimes 
L-shaped, on the prothorax. Cocoon and pupa similar to A. enitescens, pupa 
broader with rougher thorax, and a beaded ridge with a broad sinus at its 
middle, across the vertex. Moth in late May and June, rarely flying into July. 

Pennsylvania and Ohio; abundant in Ohio. 
5. A. argentosa Braun. Thorax deep golden brown, shading into metallic gray 

behind; head also metallic gray, antenne wholly black-brown. Fore wing nearly 
black, with a fascia and costal and dorsal streaks as in A. enitescens; but bluish- 
silvery, the fascia produced outward a little on the inner margin, and the costal 
streak curving out at its lower end to the apex of the membrane, where it may 
be broadened, and sometimes meets the dorsal streak. Legs silvery gray, middle 
tibie and all tarsi dark brown, with tips of segments silvery. 7-714 mm. 

Larva in a narrow-leaved Carex, mine extending down from the tip of a leaf, 
lying nearer the upper epidermis, the larva consuming most of the parenchyma. 
Epidermis slightly wrinkled at point of exit of larva, which is not always at 
the extreme base of the mine. Pupa in a slight cocoon of very irregular meshes; 
stout, ovate, shining, and chitinous, with rows of minute tubercles on dorsum 
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and prominent tubercles on sides of mesothorax, faint lines of tubercles on wings, 
and prominent tubercles on front of head. Moth in June. 

The costal streak of this species corresponds to the fused costal streak and 
apical spot of A. madarella. 

Clermont County and Cincinnati, Ohio. 
6. A. prelineata Braun. Black, face lead-colored, palpi fuscous, paler above, 

with two bands on third segment; tips of tegule and a few scales on disc of 
thorax white; fore wing with white base, a slightly curved erect fascia two-fifths- 
way out, and costal and dorsal spots nearly opposite each other, four-fifths-way 
out; apical fringe white. 7 mm. 

Mine on Hystria patula, at first a line, then a blotch 4 to 5 mm. wide, usually 
on the under side of the leaf. Mine in early July; moth in August. Pupa stout 
and shining, heavily tuberculate. 

Ohio 
7. A. cucullata Braun. Black; palpi white, second joint brown outwardly, third 

sometimes with fuscous shading outwardly; antenne black; face and head white; 
fore wing beyond base slightly brownish; a silvery fascia almost at base, broader 
on dorsum, a second fascia just beyond middle, bent at middle of wing, and not 
quite reaching inner margin; a silvery subapical costal streak, and a dorsal 
triangle a little before it. Fringe and hind wing dark. 8-9 mm. 

Larva in Carex Jamesii; mine, in the fall, a narrow tract, which is widened 
into a broad, inflated tract covering most of the width of the leaf, in the spring. 
Larva red, with browner head; thorax with pinkish mid-dorsal line, and abdomen 
with lateral pinkish lines also. Pupa elongate, tapering, with prominent dorsal 
and lateral ridges, the former bifurcated in front and ending on a pointed hood 
projecting over the face; pupa suspended by a girth and a few strands of silk. 
Moth emerging from middle of May to early June. 

Cincinnati, Ohio. New York: Ithaca. 
8. A. albicapitella Engel. Dark brown with purple iridescence. Antenne dark 

brown, tips gray; face silvery; under side of second segment of palpi gray; lower 
edge of tegule and back of thorax white. Fore wing with base and first fascia 
as in A. prelineata, and with costal and dorsal streaks four-fifths way to apex, 
sometimes meeting; fringe powdery dark gray. 8 mm. 

Larva in overwintering lower leaves of Poa sylvestris; the early part of the 
mine with parenchyma partly eaten, the later part somewhat inflated, and with 
almost all the parenchyma eaten. Larva pale yellowish, with two dark dorsal 
stripes on prothorax, widening and sometimes becoming confluent behind; mid- 
dorsal line whitish. Pupa stout, ovate, with prominent tubercles on sides of 
mesothorax, in a slight cocoon of transverse threads. Larve leaving mine at end 
of March, moths emerging in May or June (Ohio). 

Pennsylvania and southern Ohio; Wisconsin. 
9. A. sylvestris Braun. Blackish brown, with a faint golden brown luster. 

Face and front of head silvery gray; palpi with outer side of second joint and 
a little of apex of third blackish; apical fifth of antenne whitish; tips of tegule 
and of mesothorax silvery. Fore wing with a silvery basal patch, a nearly vertical, 
slightly irregular fascia just before middle, and large subterminal dorsal and 
costal spots, the latter farther toward apex. 

Larva in stem-leaves of Poa sylvestris. Mine at first linear, at the margin of a 
leaf, inconspicuous; later mine in a second leaf, white, extending the entire width 
of the leaf and about 8 em. long. Larva wholly pale yellow; pupa slender, 
elongate, dull except toward the head, with irregular tubercles on mesothorax; 
without cocoon. Mines in May; moths emerging in early June. 

Cincinnati, Ohio. 
10. A. leucofrons Braun. Blackish, slightly irrorated; face below antennz with 

a white patch; palpi black below, with base of third segment white, white above 
with tip of third segment black; antenne annulate with gray and fuscous; tegule 
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with white tips; fore wing with irroration sometimes forming faint longitudi- 
nal lines. Base of fore wing white, fascia narrow and irregular, oblique on 
costal and erect on dorsal half; a subterminal spot on inner margin, and a spot 
further out on costa, rarely obsolescent. Fringe with a line of black dots in 
base. Tibie and tarsi blackish, tips of segments and basal half of hind tibia 
white. 9-10 mm. 

Mine on Hystrix and especially Elymus; whitish, on upper side of leaf, and 
usually extending its whole width, the under side of the leaf remaining green. Larva 
pale greenish or grayish, with narrow dorsal and broad lateral whitish lines, and a 
curved brown mark at rear of prothorax. Pupa attached flat to the leaf, head 
up; slender, elongate, not shining; with low rounded tubercles on sides of 
mesothorax and small ones on head; yellowish gray. Larva overwintering, the 
moths emerging in May. 

Cincinnati, Ohio. 
11. A. prematurella Clemens. Palpi white above, fuscous below. Fore wing 

dull purplish black, dusted with white; head, thorax, and base of fore wing gray- 
ish fuscous, somewhat contrasting; antenne darker. Fore wing with a white 
fascia before middle, and costal and dorsal spots toward apex, almost meeting. 
Extreme apex white, a row of dark scales in the fuscous fringe. 6-714 mm. 
(albapalpella and cristatella Chambers). 
Larva on nodding wild rye (Hlymus canadensis); mine linear, becoming a 

blotch as wide as the leaf, 10-11 cm. long. Moth in April to June and August. 
Late specimens tend to be suffused. 
Pennsylvania, Ohio. 
12. A. illectella Clemens. Fuscous, dusted with dark brown. Head and palpi 

yellowish, antenne fuscous. Fore wings with the fascia located before the middle, 
and spots nearly meeting four-fifths way out; a silver streak in costal fringe, 
edged with black. (Cosmiotes Clemens. ) 

Pennsylvania. 
13. A. maculosella Clemens. Blackish, suffused with dark golden brown; head 

dark brown, palpi dull yellowish, antennze fuscous. Fore wing with fascia at 
middle silvery; a spot on costa near apex; apex blackish, fringe grayish brown. 
7 mm. 

I have seen only the type, which is too poor to recognize. 
Pennsylvania. ; 
14. A. unifasciella Chambers. Brownish, iridescent with reddish purple. Palpi 

white. Fore wing with fascia just before the middle oblique, white, the ground 
much deeper beyond it; a small white spot just before the dorsal fringe begins, 
with a narrow white streak nearly crossing the wing just beyond it. Legs spotted 
with yellowish white. 6 mm. 

Canada. 
15. A. irrorata Braun. Dark gray, heavily dusted with black; palpi black 

beneath, gray above; antenne black. Fore wing with a narrow, irregularly 
indented fascia just beyond one-third the wing-length; and costal and dorsal 
white dots just beyond two-thirds. Fringe with a series of black dots in base. 
Hind wing concolorous. Pale under side of abdomen less contrasting than usual. 
8 to ll mm. . : 

Larva in leaf of Glyceria nervata (as a stray on Agrostis) in wet places. 
Mine linear, very narrow, yellowish green; starting at the base and terminating 
near the apex of the leaf, the larva retiring to the base by day, and feeding at 
night; more rarely in a short, detached mine at apex of leaf, which is deserted 
by day. Larva yellow when young, glaucous avove when grown. Pupa attached 
to the upper side of a leaf near its base, head downward, broader and flatter 
than A. leucothoraxz, with more tubercles on mesothorax, and stronger lateral 
ridges. Larva in early spring; moth in late May and early June. 

Ohio; common. 
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Family 17. DOUGLASIIDZA: 

(Elachistide ; Glyphipterygide, in part) 

- Head about as in the other two familes of the Elachistoidea; palpi 
intermediate in size, stout and drooping, the lower part of the face 
rather more smoothly sealed. Ocelli very large. Fore wing lanceolate; 
R,, when present, free from R,, but stalked with M,, running to costa; 
sometimes a radial absent; number of dorsal veins varying, but appar- 
ently all present in our species; ist A free, but weak; 2d A strongly 
forked at base. Hind wing narrow-lanceolate, Sc ending about at 
middle of costa; R-stem running through middle of wing, bearing 
Rez-s on its anterior side two-thirds way out; one medial arising before, 
and one beyond R,.,. Cu simple, free. 

Larva a leaf-miner on Rosacew and related plants. Larva ie 
(fig. 132), fusiform, with normal head and eyes; front extending two-. 
thirds way to vertex and adfrontals reaching vertex. Cervical shield 
with six sete, arranged in a hexagon; prespiracular wart with three 
large sete, and subventrals of all three thoracic segments with two; 
ia and ib obliquely placed, much like i and ii of the abdomen. Abdo- 
men with i and il, iiia and ili obliquely placed, similar, approximate, 
iv and v equal, approximate, and on a level; two upper sete of vii 
widely separated from the lower one, which is on the leg base; pro- 
legs small, rather near midventral line, apparently without hooks; 
proleg of seventh segment smaller than the others; ninth segment 
with sete iv lower than ii, nearest to iii. Spiracles circular, pupa 
not studied. 

This larva appears as aberrant as the moth, and helps little in 
placing the family, which is only tentatively associated with the 
Cyenodiide. 

TINAGMA Zeller 

(Douglasia, in part) 

Palpi rough-scaled below; wing scaling not shining. Antennal segments of 
normal length, with single whorls of very slender scales (fig. 131). Larva on 
Potentilla, Geum, and related Rosacez. 

1. T. obscurofasciella Chambers. Blackish, dusted heavily on a dirty white 
ground, the effect mouse-gray, the bands yellowish brown, lightly dusted and 
more or less defined with black. A broad band, with slightly excurved outer 
boundary at middle of wing, and extending almost to base, lightly edged with 
white; and a more irregular diffuse fascia near apex, not reaching costa; apex 
yellower. 7 mm. (crenulellum Engel; Douglasia Chambers.) Moth probably 
generally distributed but overlooked; flying in May. 

Ontario to southern Ohio. New York: Black Brook (Clinton County), Rock 
City (Cattaraugus County). 
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Family 18. HELIOZELIDZA 

(Elachistide, in part) 

Head smoothly scaled, broad, with small eyes, lke the Elachistide, 
but with the palpi shorter and drooping. Antenne short, with thick 
joints, scape small, shaft with sealing as in Elachistide. Tongue short, 
with some sealing at base, the base covered over with a rough tuft of 
scales between the palpi. Maxillary palpi absent. Hind tibiae with 
stiff hair. Fore wings lanceolate, with four veins running to costa and 
four to inner margin from the central cell; or venation more reduced, 
without cell, R, and M, stalked, forking over the apex. Anal region 
rather broad, the anals free and simple. Accessory cell never indi- 
eated. Hind wing wit: R widely separated from Se, the three medials 
arising from it separately, or venation reduced, with a single free 
medial. Cu separate; forked, or simple; anal region reduced. 

Larva forming a blotch mine, which is small, apparently indicating 
that the larva feeds largely on sap in spite of its mandibles being of 
the biting type; frass voluminous, sometimes nearly filling: the mine. 
Larva at pupation cutting out an oval piece of the mined leaf, of 
which it forms a lenticular case much like that of the Adelide. Legs 
wanting; front reaching vertex (?); abdomen with setae iv and v 
rather close together. Larva strongly flattened, as usual in leaf- 
miners. Pupa with all appendages free and separate; very lightly 
chitinized, with spines on dorsum in obscure patches, hardly developed ; 
abdomen with third to seventh segments free, and eighth in male. No 
maxillary palpi; labial palpi expesed; antenne half as long as wings. 
Labrum forming a well developed free lobe projecting over base of 
labial palpi. 

‘In habits and pupa the family is distinctly primitive, but in larval 
and imaginal structure, more specialized than Aphelosetia. 

Key to the genera 

1. Fore wing with lanceolate cell; hind wing lanceolate. 
2. R, present, arising well toward base; hind wing with three medials. 

(Jit, UBD) Lanes cetera cae Be ight Setanta Aer annie iHieny BEES Hn eiran Gian Antispila. 
2. R, absent; hind wing with a single medial, free from R. (Fig. 135). 

Heliozela. 
1. Fore wing without cell; hind wing linear. (Fig. 133).......... Coptodisca. 

ANTISPILA Hiibner 

Fore wing (fig. 134) with R;,, and R, sometimes stalked with M,. Hind wing 
with M, occasionally lost, R running to apex or just above. 

The species are dark brown, with more shining silvery face, the fore wing with 
a fascia a third way out, and usually spots at two-thirds, the dorsal spot rather 
nearer the base. The key may not apply invariably and the species are best indenti- 
fied by breeding. 

8 
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Key to the species 

1. A white apical spot. 
2. Outer joints of antennze white. oi ........1. hydrangicella. 
2. Only the minute last two joints of antenne white. CaO ampelopsiella. 

1. No apical spot. 
2. Costal spots extend into an angulated fascia.................. 3. major. 
2. Costal spot moderate. 

3. Fascia curved, turning obliquely in to inner margin at basal angle; 
narrow, half as wide on inner margin as the dark areas before and 
beyond it. 

4; Antenne wholly’ dark...) 22. Ry ee. see a ee 5. isabella. 
4. Apical joint of antenne white.................... 6. viticordifoliella. 

3. Fascia straight, rather beyond basal angle, at inner margin nearer to 
silver spot than to base, and as wide as the dark areas before and 
beyond it. 

4, Antenne with white apical segment; ground usually coppery. 
4. cornifoliella. 

4. Antenne all dark, ground usually greenish............ 7. nyssefoliella. 

1. A. hydrangizella Chambers. Similar to ampelopsiella, the apical spot bright 
silver and as large as the pre-apical ones. 5 mm. 

Mine and case like those of A. viticordifoliella on Hydrangea nivea. Moth in 
August. 

Kentucky; southern Ohio. 
2. A. ampelopsiella Chambers. A small dot of silver scales at apex. 5 mm. 
Larva on Ampelcpsis. Moth in August. 
Kentucky; Missouri; Ohio; New York: Fort Edward. 
3. A. major Kearfott. Middle third of antenne silvery white; fore wing with 

base broadly metallic; fascia very narrowly interrupted at middle; dorsal dash 
narrow, extending up and out, about half in the fringe; a fascia across the wing 
just before the apex, not extending into the fringe, nearly broken at the middle, 
and zig zag like a thick S. 9 mm. 
Moth in early June. 
Black Mountains, North Carolina. 5 
4. A. cornifoliella Clemens. Antenne dark brown, scape somewhat ochreous: 

Fore wing not very bright, with a coppery hue; fascia rather narrow, not con- 
stricted on the fold, less distinct, and suffused with copper toward costa. Ground 
bright coppery toward apex, with the usual two golden spots. 7% mm. 

The larva mines Cornus florida in September. It is white, with dark brown 
head and neck, and series of dorsal and ventral dots. 

I have seen material from Cincinnati, Ohio. 
5. A. isabella Clemens. Almost like A. viticordifoliella; sometimes with the 

greenish iridescence of nyssefoliella. 6 mm. 
The moth has been found in May. The larva mines grape, cutting out. a cir- 

cular case; it is yellowish white, with brown dots at the middle of the body dor- 
sally and a single ventral one. 

Pennsylvania; Missouri. 
6. A. viticordifolielia Clemens. Moth brown with a brillant coppery tinge and 

silver fascia and spots; differing from ampelopsiella only in the lack of the minute 
silver apex, and probably not a distinct species. 

Larva yellowish green, without dorsal or ventral spots; cutting out a small 
oval case for pupation. 

Pennsylvania. 
7. A. nyssefoliella Clemens. Antenna dark brown with the scape yellow, as 

usual; green tint of ground variable, and not strong; golden markings broad, 



LEPIDOPTERA OF NEw YORK AND NEIGHBORING STATES 270 

the fascia much broader at inner margin than at costa; outer spots more obliquely 
placed than in the grape species. 744 mm. 

Larva with dorsal spots rather fine, and a couple of ventral ones forming a 
dark line; mining on Nyssa multiflora; case oval. 

The moth emerges in May and can be certainly identified only by breeding. 
Pennsylvania; New York; New Jersey; District of Columbia. New York: 

Mohonk Lake (larve); Glens Falls and New York City (Lintner). 
There is also a species on sweet fern, which has not been distinguished from 

A. isabella. 

HELIOZELA Herrich-Schefter 

Fore wing (fig. 135) with only three veins running to costa; hind wing with 
only one medial. Our species has not been examined structurally, and may be 
an Antispila, but the markings are rather as in Heliozela. 

1. H. esella Chambers. Deep purple-brown, with two fascia, starting from 
inner margin near base and at middle of wing, tapering above, and only reaching 
halfway to costa; the basal fascia broader and blunter. 6 mm. 

Larva in a flattened gall on leaves of grape; the gall lying on both sides of a 
vein, and almost completely eaten out before the maturity of the larva. Pupal 
case cut from the epidermis of the gall, at first oval, but made over into a spindle 
shape. Larva mature the middle of June; moth emerging about the first of the 
following May. 

District of Columbia to Ohio. 

COPTODISCA Walsingham 

(Aspidisca Clemens, not Ehrlich) 

Head and body characters like Antispila; eyes very small and not visible from 
above. Fore wing (fig. 133) without cell, the R-stem giving off R, from its 
anterior side near base, and two veins to inner margin near apex; the main stem 
terminating in costa near apex (probably R,.;). Rest of M and Cu obsolete; A 
simple. Hind wing narrower, linear-laneeolate, Sc simple, short; R-stem simple, 
in middle of wing, forking over apex, with a branch from lower side at middle; 
Cu long, simple. 

Larva and pupa essentially like Antispila. Mine relatively smaller, often 
almost entirely filled with frass, except the part cut out to form the case, which 
is kept clean. 

The various nominal species are described from specimens bred from different 
food plants, but the imagoes are nearly indistinguishable; very possibly several are 
merely slight food-varieties of a single species. 

1. C. splendoriferella Clemens. Head bronzy; antenne fuscous, tinged with 
’ golden; basal half, or rather more, of fore wings lead-gray, slightly metallic; 
from middle to tip golden, with a broad, nearly straight, triangular, silvery streak 
running from costa three-fourths way (near tip of broad part of wing) to 
center of wing, dark-margined on both sides; nearly joined by a dorsal streak 
opposite it, with converging dark margins, behind which is a dark brown blotch. 
In costo-apical fringe a silver streak edged on both sides with black. A black 
apical spot with bluish-silver center. Dorsal fringe brown with a black basal line 
interrupted by the silvery streak. Hind wing leaden gray, fringe yellowish brown. 
4-41%4 mm. (Aspidisca Clemens; pruniella Clemens; Lyonetia saccatella Packard). 

Mine at first linear, then a small transparent blotch, the cocoon using almost 
all of the clean part; on Crategus, wild cherry, and apple. 

The species is general. New York, Ithaca, East Greenbush, Albany, Fishkill. 
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Some of the following species may be valid, or all may be food-varieties of 
splendoriferella. Besides these species, larve of the genus have been found on 
several other food plants, but not distinctively named. 

2. C. lucifluella Clemens. Larva on hickory. Moth slightly grayer than splen- 
doriferella, the golden area toward apex forming a broad band on costal third 
only; rest of ground of outer half solidly dark brown; the gray basal portion 
somewhat less extensive, and the markings generally net quite so far out. 

Cocoons may be found on the trunk under loose bark. 
3. C. ostryefoliella Clemens. Larva on iron-wood (Ostrya) ; the mine larger 

than usual in the genus, and the case comparatively small. 
The moth looks like a somewhat more richly colored splendoriferella, with some- 

what more extended golden area. 
4. C. saliciella Clemens. Larva on willow. Practically indentical with splen- 

doriferella but with the brown patch less sharply set off from the yellow; with two 
full rows of yellow scales between it and the black apical spot. 

Missouri; Washington. 
5. C. diospyriella Chambers. Larva on persimmon. Moth markedly variable, 

being either more or less yellow than splendoriferella. 
The moth flies in June in Ohio. 
6. C. ella Chambers, from hickory, is probably a strict synonym of lucifluella. 
7. C. juglandiella Chambers. Markings of moth like those of splendoriferella, 

but larva feeding on black walnut; the case smaller; and the moth appearing 
earlier. 

8. C. magnella Braun. Larva on Gaylussacia in August, in the usual mine. 
Moth with the blackish area beyond the dorsal spot reduced, not extending 
beyond it toward costa, and sometimes practically confined to the fringe. 

9. C. negligens Braun. Head, thorax and basal half of fore wings pale leaden- 
metallic. Antenne blackish. Apical half of fore wing bright orange-yellow, 
more orange than any other species of the genus. Black and silvery apical mark- 
ings essentially as in C. splendoriferella. 

Larva mining cranberry in May; working in the overwintering leaves. Moth 
in June. One brood; apparently hibernating in the egg stage. 

Buckeye Lake, Ohio. 
Another rather distinct form occurs on white oak. 
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SUPERFAMILY GELECHIOIDEA 

Vestiture usually scaly even on the head (figs. 147, 148) which never 
shows the high bristling vestiture of the normal Tineide; ocelli small 
or absent; antenne normally with dorsal surface scaled, with two rows 
to a segment; the outer row much longer than the other and often 
encircling the antenna. Ventral surface bristled, the bristles very long 
in some Blastobaside and Ccophoride. Antenne pectinate in some 
exotic forms (see Ptochoryctis). Palpi almost always upturned beyond 
middle of front, the third segment long and pointed, regularly tapering 
for most of its length (unlike the fusiform segment of most Tineoidea 
and Tortricoidea) ; second joint frequently with a tuft, which is usu- 
ally less ragged than in the Tortricide; never bristled; third seg- 
ment rarely tufted. Palpi rarely reduced (Pigritia group; fig. 179). 
Tongue usually moderate, scaled at base; maxillary palpi, when present, 
characteristic, minute, but of folded type, and curving over base of 
tongue; absent in forms with much reduced mouth parts. Epiphysis 
large. Palpi and tarsi never bristled or spined; hind tibie rarely 
bristled, but almost always hairy. 

The legs are not displayed as in the Heliodinide, and habits of dis- 
play are less common than in that family and the Glyphipterygide, 
but are shown, for instance, by Stomopteryx agrimoniella. 

Wings highly variable in form and venation; but the fore wing 
always with an ample cell, frequently with a well-marked accessory 
cell imperfectly set off from it. R, often running to the outer margin, 
but only in primitive forms with broad wings, R, also terminating 
in the outer margin in a few exotic Xylorictide; 1st A commonly 
lost (in the whole large family Gelechiide) ; 2d A more or less forked 
at base. Hind wing variable, normally oval, but also trapezoidal, or 
even bifurcated in the Gelechiide, narrowing in other forms till it is 
linear in some Cosmopterygide; 1st A varying as in the fore wing, 
and 3d A also often vanishing with it; 2d A forked as usual. Costa 
often sinuate and often bearing a tuft of bristles two-fifths way out. 
R, frequently distinct, becoming free in a couple of the most reduced 
genera. Base of M obsolete in both wings. Female frenulum of 
few (normally two or three) bristles. 

The egg is of the flat type and is laid externally: so far as I know, 
always singly. The larva (fig. 150) always has three sete on the 
prespiracular wart, and a single subventral on the meso- and meta- 
thorax, and the prothoracic spiracle normal. On the abdomen, sete 
iv and v are closely approximated, i and ii separated and usually 
at nearly the same level; on the ninth abdominal! segment, ii is not 
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much nearer the mid-dorsal line than the other subdorsals, and is 
usually nearer to i than to its mate. Normally the prolegs have their 
hooks arranged in a complete or broken ellipse; they are always 
uniserial but often triordinal. Secondary hair occurs in Blastodaena, 
a few subprimaries in Ethmia. The habits are various. 

The pupa is also characteristic and is obtect; usually the abdomen is 
capable of dorso-ventral motion only, at three incisures. The body 
is depressed. The epicranial suture is present. The prothorax is 
hardly narrower on the mid-dorsal line than at the sides. The first 
four abdominal segments are usually longer than the others. The 
antenne are usually adjacent for some distance on the midventral line. 

The Gelechioidea form the most homogeneous of the subordinate 
groups of Microlepidoptera, and the largest of those groups. The 
Thyridide show some points of resemblance but will better be treated 
with the Pyralidoidea. Besides these only the genera Seythris and 
Euclemensia might perhaps be placed in this superfamily. 

Family 19. BCOPHORIDA 

(Depressariide ; Gelechiide, in part) 

Moderately small moths, rather larger than the average size of the 
Tineoidea. Head, typically, smoothly scaled, often somewhat rough. 
Labial palpi long, upturned,- reaching or surpassing the vertex, the 
third joint nearly as long as the second, which is normally closely 
sealed, or with a longitudinal divided tuft. Tongue developed, scaled. 
Antenne most often without pecten, never with eye-eap; both rows 
of scales on the segments broadly interrupted in Semioscopis, Ethmia, 
and a few other forms, as in the Macrolepidoptera. Hind tibia with 
long loose hair, sometimes rather bristly, the bristles gathering into 
tufts at the spurs. Tarsi nearly smooth, the spinules covered with 
seales. Fore wing with R, and R, stalked, rarely united; the other 
veins. most often free; never with more than one vein lost. Cu, aris- 
ing well out toward the end of the cell, which is normal. 1st A 
preserved toward margin, 2d A forked at base. 1st A very rarely 
appearing like a fork near tip of 2d A, as in many Cosmopterygide. 
Hind wing with R separate from Se but closely parallel on the basal - 
part of the cell, often connected to it by an oblique cross vein (R,), 
which rarely is as strong as the other veins (Endrosis; Ethmia, in 
part). R and M, well separated at origin and parallel halfway to 
margin, then divergent, but rarely more than twice as far apart at 
margin as at origin; apex more or less rounded; the outer margin 

not distinctly coneave below the tip of .R. M, usually connate or 
stalked with Cu,, M, usually from below middle of end of cell, stalked 
with Cu in Triclonella, arising from cell nearer M, than M, in Ethmia 
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IstA Cu 

Sc 

Figs. 136-150. a:copHorRID= 
136, Martyringa latipennis, venation; 187, Humeyrickia trimaculella, venation; 

138, Cryptolechia tentoriferella, venation; 1389, Agonopteryx costosa (Europe), 
venation; 140, Depressaria heydenii (Europe), venation of fore wing; 141, Semi- 
oscopis avellana (Europe), venation; 142, Hthmia pusiella (Europe), venation of 
hind wing; 143, Borkhausenia species, venation; 144, Dasycera imitatrix (Europe), 
venation; 145, Endrosis lacteella, venation of hind wing; 146, Hwmeyrickia trimacu- 
lella, side view of head; 147, Oryptolechia tentoriferella, head; 148, Psilocorsis 
species, head; 149, Depressaria heracliana, arrangement of larval ocelli; 150, 
D. heracliana, seta map of larva 
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and Eumeyrickia. Hind wing variable in width, typically sublance- 
olate, with the anal region a little reduced, but more commonly ample, 
and fully as broad as fore wing; 2d A more or less distinetly forked 
at base. 

The family is close to the Blastobaside, but the pecten is never as 
heavy, there is no stigma at the termination of R,, the veins do not 
show any distinct tendency to be grouped at the angles of the cell, 
and Sc is free from R in the hind wing. 

Larva (fig. 150) typical of the superfamily; — head normal in 
form; all legs present and normal; normally with a biordinal ellipse 

of hooks, broken on the outer side; r 

ee Ge typically without secondary sete; ili 
; of abdomen in front of spiracle and 
of ee slightly higher, single; head with ad- 

he Res pe frontals reaching membrane of ver- 
PS oO wv tex; front reaching two-thirds way to 

; , vertex; fourth ocellus much eloser to 
SCH ae iO third than to lower, second much 
CO ©) 0 ve} @loser to third than to first. Larvee 

151\7/ ye “O vig) more or less concealed feeders; usu- 
ha . uw“ ws! ally web or rolled leaf; Endrosis a 

1G. 151. ETHMIA PUSIELLA (EUROPE) 
ee scavenger. 

Pupa with epicranial suture pres- 
ent, Prent elyneal imperfect or absent; maxillary palpi large, usually 
in contact with maxille, but labials and front femora concealed ; anten- 
ne in contact for some distance on the middle line, then normally. diverg- 
ing and exposing the hind tarsi. No hooked sete on venter of ninth 
segment of abdomen. 

The genus Ethmia (figs. 142, 151) is strongly aberrant in the early 
stages and slightly so in the imago, and is sometimes made the type 
of a distinct family, or transferred to the Yponomeutide. M, arises 
from the middle of the end of the cell, much nearer to M, than to M.,. 
R, when distinct, is near the middle of cell or beyond (one-fifth way 
out normally) and the genitalia are distinctive. The larva has the 
hooks of the prolegs in a single band; its front is shorter, ending 
abruptly, and its adfrontals do not reach the vertex; sometimes there 
are additional hairs in group vii of the abdomen. The pupa has not 
been studied. The imago of Eumeyrickia shows essentially the same 
characters. 

The family is large, and primitive for the superfamily, being much 
better developed in Australia than elsewhere. The Cryptolechia 
eroup appears primitive, Depressaria leads to the Gelechiide, which 
are very closely related, and Endrosis, to the Blastobaside. Most 
of the Cosmopterygide appear to be reduced ecophoride. 

\ 
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Key to the genera 

ekandekee stalked withtR, i; lost) (fio, 136)- ss... 2: ccs oe ee ae 1. Martyringa. 
1. R, free. 

2. R, running distinctly to outer margin; all veins present (fig. 138). 
3. Palpi with a triangular tuft on under side of second joint (fig. 146). 

2. Eumeyrickia. 
3. Palpi smooth-scaled, slender (fig. 147). 

4. Cu, and Cu, of fore wing closely approximate at origin...... 5. Psilocorsis. 
4. Cu, and Cu, remote at origin. 

5. Hind wing with R and M, divergent, palpi not reaching vertex, pecten 
PUES EMD Pa there raters la) Ne relolbeaccicnsesl oye) eleenstedste aeietebegees me aia erotakene vata ate 3. Gerdana. 

5. Hind wing with R and M, parallel (fig. 138), palpi far beyond vertex, 
TAO MOC CUCIIM ether sleti¥a heya seneeehOn evehenetarsuctatreiny ciate ietar! eartinicver eves 4. Cryptolechia. 

2. R; to costa or apex (figs. 139, 140). 

3. Abdomen strongly fiattened, palpi with divided tuft on second joint, pecten 
present. 

ACuy-and Cu, of fore wing stalked: (fig: 139)"2.. 02.0.3... .. 6. Agonopteryx. 
4. Cu, and Cu, of fore wing separate (fig. 140).............. 7. Depressaria. 

3. Abdomen cylindrical; second joint of palpi without longitudinally divided 
tuft. The species with broad hind wings, which run here, lack the 
pecten. 

4. Hind wing with a median missing; M, stalked with Cu, (fig. 145). 
17. Endrosis. 

4. Hind wing with all veins preserved. 
5. M, and Cu, of hind wing separate at origin. d 
GuHOremwine swith) a uradial mlOSstra cy tacboysts lel ikercreishl-l tert 12. Decantha. 
6. All veins present; costa concave (fig. 219, p. 356). 

(Euclemensia: Heliodinide.) 
5. M, and Cu, connate or stalked. 

6. Fore wing with one radial missing (R, and R,; completely fused). 
_ 13. Fabiola. 

6. All veins present; R, and R, stalked. . 

7. Antenne thickened with scales on shaft, toward base..14. @cophora. 
7. Antenne not specially thickened toward base; the segments about 

twice as long as wide. 
8. M, connate or stalked with M,+Cu,............... 15. Triclonella. 
8. M, free (fig. 143). 

oFeAntenna swat his pectemy ys imy-r retertever-ierarcl-ve deans 16. Borkhausenia. 
9. No pecten. 

10. Hind wing obtuse, as wide as fore wing. 
10. Hind wing lanceolate, three-fourths as wide as fore wing. 

11. Schiffermuelleria. 
11. Hind wing with M, nearest M, (fig. 142)....... 10. Ethmia, 
11. Hind wing with, M, rather nearer M,, rarely central (fig. 

141). 
12. Fore wing with Cu, and Cu, approximate or stalked; 

hindwing samp) emesis peter ee rrelesNeveil ax 9. Semioscopis. 
12. Fore wing with Cu, and Cu, widely separate at base. 

8. Inga. 
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1. MARTYRINGA Busck 

(Egocona Walsingham ) 

Antenne heavy, flattened, strongly serrate; no pecten; no ocelli, palpus upturned 
beyond vertex, second segment a little thickened, third about as long as second. 
Fore wing (fig. 136) more than three times as long as wide, with rounded outer 
margin; M, arising well below angle of cell, M, lost, M; approximate to Cu, and Cu, 
which are stalked; Ist A apparently lost; R,; running to apex or costa. Hind wing 
ample, M, lost, M, connate with Cu,. M, from a third way down end of cell. 

A curious form, looking like a Depressaria, but with some Gelechiid characters. 
Early stages unknown. 

1. M. latipennis Walsingham. Clay color, dusted with blackish, and with slightly 
blurred blackish marks; middle half of costa dark-shaded; base also more broadly 
shaded with dark. Orbicular and’ claviform spots oval, black, rarely fusing, reni- 
form the larger, and: squarish, the region beyond it darker almost to the margin, 
defining a pale, irregularly sinuous postmedial line. Terminal line gray, narrow. 
Hind wing paler and grayer. 15 mm. 

July to August. 
Known from southern Connecticut to North Carolina and Missouri; New York: 

Ithaca. : 

2. HUMEYRICKIA Buseck 

Palpi with triangularly tufted second joint and much longer, very slender 
third joint (fig. 146); antenne slender, normal, without pecten; no ocelli. Fore 
wing (fig. 137) more triangular than usual, with subfalcate apex and arched 
costa. R, and R,; forking over apex, the other veins separate, Cu, straight. Hind 
wing ample, with veins R to M, nearly evenly spaced, and M, almost connate 
with Cu,. 

Busck suggests that this genus is related to Ethmia. The moth favors hollow 
trees, and struts about with wings elevated like some Glyphipterygide. 

1. E. trimaculella Fitch. Third joint of palpus blackish with two longitudinal 
white lines, ‘not quite reaching base; second joint white-tipped and with white 
patches on inner side. Fore wing fuscous, dusted heavily on a luteous ground, 
leaving two pale costal spots toward apex and other faint markings; fringe dark 
with a double series of pale bars. Hind wings dark. 13 mm. 

The moth flies in June southward, and in early July in the North. 
Parry Sound, Ontario, and Megantic, Quebec, to North Carolina and Ohio. 

New York: Upper Ausable Lake. 
Eido albapalpella Chambers. (Venilia Chambers, not Duponchel) has never 

been identified and may be the same species as the preceding; but as described 
the palpus is paler, the third joint is white, except for the blackish base, and the 
second white on its inner side. 
Kentucky. 

3. GERDANA Buseck 

Palpi somewhat loosely held, upturned nearly to vertex, with slightly rough 
and thickened second joint, and somewhat shorter third; pecten present; abdomen 
slightly flattened. Fore wing elongate, ovate, blunt; veins M, to Cu, approxi- 
mate at lower angle of cell; R; reaching margin just below apex; Cu, remote. Hind 
wing with costa sinuate, R and M, distant but divergent. M, and Cu, connate or 
stalked. The habitus of this genus is rather like that of Depressaria. 

1. G. caritella Buseck. Straw to ochre yellow, suffused with darker brownish 
yellow; palpi brown; face, head, and thorax lighter; fore wing with basal half of 
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costal edge somewhat dusted with fuscous; two obliquely placed dark dots at 
one-third, and a series of three at end of cell, the discal largest; sometimes the 
three fused into an oblique band. A strongly bent subterminal band parallel to tip 
of costa and outer margin. Apex infuscated. Markings tending to disappear in 
rubbed specimens. Hind wing whitish, abdomen and fringes straw. 13 mm. 

The moth occurs in July and August. 
Southern Massachusetts to Ohio, Maryland, and Texas. New York: Ithaca. 

4. CRYPTOLECHIA Zeller 

(In part; Machimia Clemens) 

Similar to Gerdana; palpi much longer, second joint reaching vertex; wings 
in our species more ample. This genus also occurs in Africa and Australia (figs. 
138, 147). : 

1. C. tentoriferella Clemens. Light ochreous; when fresh, more or less shaded 
with reddish and dusted with black; two contrasting discal dots, and a blackish 
spot in fold halfway between them; a breken punctiform postmedial line parallel 
to outer margin and a series of black terminal dots. Head pale, palpi nearly white, 
with basal half contrasting blackish. Hind wing lightly infuscated. 22 mm. 
(fernaldella Chambers). 
General in distribution; common in late August to October on trunks of trees. 

Caterpillar in August on oak, cherry, maple (?), chestnut, etc., in a flat tent on 
under side of leaf at one side of midrib, bending the leaf; feeding outside the tent. 
Caterpillar dark green. Cocoon under a folded edge of the leaf; of dense silk except 
at the point where the moth emerges. 
New York: Potsdam, Ithaca, Big Indian Valley, Schenectady, Karner, Rhinebeck, 

New Windsor, New York City; Moravian Cemetery, Staten Island. 

do. PSILOCORSIS Clemens 

(Cryptolechia, in part) 

No pecten. Palpus very long and slender; third joint nearly as long as second 
(fig. 148). Fore wing with squarish apex and more vertical outer margin than 
in Cryptolechia; R, rarely running to the apex, as in some Depressarias, from 
which the genus is distinguished by the lack of pecten, and by its smoother palpi. 
Ground color luteous to light brown. Second joint of palpus with a black ventral 
line edged on both sides with white; third joint white with three black lines, the 
middle one continuous with the line on the second joint. Scape of antenne with 
two black lines with a white one between them; shaft on upper surface normally 
with two longitudinal black lines toward base, with white between them, becoming 
transversely barred with brown outwardly; the under side evenly pale. Fore 
wing transversely strigose with darker brown or black, usually with a black 
terminal line and sometimes with a dark fringe, but without other sharply defined 
markings. 

All the species are very similar and are practically impossible to determine 
without a knowledge of the larva. 

The larva lives in a slight web between two leaves of the food plant, skeleton- 
izing the leaves, which turn brown. It has rather distinct tubercles; on the eighth 
segment of the abdomen, iii is directly in front of the spiracle, and iv and v, below 
it. Pupation takes place in the web. 

1. P. quercicella Clemens. Luteous, strigose with brown. Terminal line black, 
broken, contrasting, variable in length; fringe lead gray, A dark shade across 
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wings beyond middle, or a patch in fold, which is rarely obscure. Fore tibia. solid 
brown, or with a complete, broad, longitudinal stripe. 12-15 mm. 

Larva on oak and chestnut in September; pale yellowish or greenish; head and 
‘entire thorax black. Moth in March and April; and in July. 

Generally distributed. New York: New Windsor (Morton). 
2. P. obsoletella Zeller. Closely similar to P. quercicella, but usually, slightly 

larger (16 mm.), and more evenly strigose; usually without the postmedial shade 
across the wing. Larva also on oak and chestnut, but with only prothorax black; 
mesothorax with some red on sides, and metathorax pale, like the abdomen. 

Ohio. New York: Ithaca. 
P. dubitatella Zeller appears to be a synonym of P. obsoletella, but without 

knowledge of the larva this must be a little uncertain. 
3. P. faginella Chambers. Mouse-gray, with the strige less contrasting, deep 

brown; the terminal line reduced to about four dots at apex, inconspicuous. 
Longitudinal striping of antenne unusuallv long, obscure; white lines on palpi 
very slender, broken. Fore tibia with a brown patch on anterior side. 13 mm. 
(Hagno Chambers). 
Larva on beech; whitish with ferruginous head, some ferruginous on prothorax 

and a pinkish patch on each side of mesothorax. 
4. P. cryptolechiella Chambers. Very similar to P. faginella, rather evenly col- 

ored, with slender, inconspicuous, broken terminal line and light fringe. Head, 
thorax, and base of fore wing reddish orange. 15 mm. 

This species is unknown to me. It was bred from holly. In the United States 
National Museum it is identified with a species from Vaccinium, known from 
Massachusetts to North Carolina. 

5. P. reflexella Clemens. Fore wings dull straw color, strigose with fuscous, 
appearing dull fuscous brown. Terminal dots obscure; fore tibia slightly dark- 
ened. 20 mm. (quercicella Zeller, not Clemens; cressonella Chambers). 

Larva on oak. Moth in June. 
Massachusetts to Virginia. New York: Ithaca (determined by Chambers). 
6. P. ferruginosa Zeller. Ground color and fringe, light ochreous, markings as 

in P. reflexella, with distinct black discal dot. Fore tibia light. 18 mm. (con- 
fertella Walker). 

Maine to Ohio. New York: Otto. 
7. P. fletcherella Gibson. Antenne black, annulate with light ochreous; fore 

wing pale golden yellow, rather heavily dusted with pale brown, with purplish 
reflections; discal dot black, conspicuous; fringe ochreous, shaded with brown. 
Legs bright pale ochreous; fore leg sometimes dark; tarsal joints dark. 19 mm. 

Larva on aspen poplar; yellowish green, head jet black, cervical shield blackish, 
brown in middle, tubercles inconspicuous, a few blotches of crimson on eighth 
segment of abdomen, above spiracles; anal plate black. 

Ottawa, Ontario. : 
Members of the genus have also been bred from Ambrosia, Amelanchier, and 

Carpinus, but not named. 

6. AGONOPTERYX Hibner 

(Depressaria, in part; Agnopteryz) 

Similar to Depressaria, but with Cu, and Cu, stalked in the fore wing (fig. 139) ; 
hind wing less strongly lobed, as a rule. 

The imagoes of this genus and of Depressaria emerge in the fall, often as early 
as August, and overwinter. They are otten found under bark or flying by day 
in the early spring. 
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Key to the species 

1. Thorax and extreme base of fore wing black, contrasting......... Ue atrodor sella. 
1. Base of fore wing not black. 

2. Ground of fore wing pure white. 
3. Ground heavily dusted with black, appearing ash gray........ 20. allenella. 
3, Ground not noticeably dusted Tithablacke mete. cota ee age 2. canella. 

2. Ground of fore wing not pure white. 
3. Diseal dot d with white or whitish scales in center much paler than 

ground.” 
_ 4. Discal dot b wholly or part white, or replaced by a larger irregular white 

dot; a and c often white also. 
5. Ground grayish; extreme tip of palpi pale, tuft of palpi large and 

widening strongly to tip of second joint; wing *generally smoothly 
SOD RNG Sa leone Brenees citer Sionemiaeciais bia orc 7. nebulosa; 8. plummerella. 

5. Ground reddish, extreme tip of palpi black (except in D. lythrella). 
6. No trace of a pale or dark postmedial fascia; white scaling of discal 

dots a and b often fused into a patch. 
. Black dots a and b also fused into a crescentic mark; discal dot d 

a vertical bar; ground heavily shaded with blackish ; third 
segment of palpus Tough: pale-tipped see sneee sei 16. lythrella. 

7. Black dots a, b, and d, small, round; ground bright crimson, nearly 
even; third segment of palpus smooth, black-tipped. 

6. walsinghamella. 
6. A faint angulate postmedial line; discal dots all minute. 

fjeetringes of hinds wing’ reddish “tipped 725.1. 0.41; elo (5.) ciliella. 
(eebringe of hinds wins) not ned dish... rial cae tere 5. applana. 

4. Diseal dots a and b without white scales; usually showing as black points. 
5. A contrasting curved black line on disc. 

Goa LOUN GM MOUSC-ORAVA. yas ay yet ro erpar sree one tenet 14. hyperella. 
6. Ground pale gray, tinted with red in fresh specimens. .13. curvilineella. 

5. No such mark; fore wing often with a vague squarish dark spot on disc. 
6. Ground reddish, discal dot d often with a single white scale or a 

lhittler transverse, ‘stredlcc sonst oc Cou tie ees ee 12. fulva. 
6. Ground clay-color to ochre, discal dot d with half a dozen white 

scales in a rounded group. 
7. A black patch in dise before discal dot d, usually obliterating c. 

8. Patch larger; ground mottled on a bright ochre under-color. 
3. pulvipennella. 

8. Patch smaller; ground light, even clay-color; hind wing, below, 
VEL Ys Pal ei iapacsis osia, ane cite ole ct seer ove atest ieey cnet er etter oeret males 4. argillacea. 

7. No black patch in disc; with raised scaling. 
8. Palpi strongly tufted on outer half of second joint; hind 

wing, below, dusted with blackish............. 8. plummerella. 
Stovalpi® nearly “smoothie. sate ei toes oom arenes 9. scabella. 

6. Ground dull fuscous gray, with contrasting ochreous base. 
1l. nigrinotella. 

3. Diseal dot d without any white scales, or any scales noticeably paler than 
the ground color. 

4. With a continuous dark terminal line toward apex, and a curved black 
SDOWL Olly GUE eA Riser a araa cm digniggcpics. 46 bocmeitic sincee 16. lythrella. 

4. A series of terminal dots. 
Dem HOne wawiIN ON SULA WaViellOwyericiar-feeisiciet io a rhele ciate oe hey ona ols 17. flavicomella. 

17 In this genus there are typically four dots in the cell. The first two are obliquely placed and 
represent the orbicular, the outer two longitudinal, representing the reniform. I have indicated thes? 
from the base outward with the letters a, b, c,d. Some authors speak of b as the inner and d as the 
outer discal dot. 
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5. Fore wing bright yellow, mottled with red. 
6. A triangular darker shade at end of disc.............. 18. robiniella. 

ONO Noersuchyishadeve aes niet ta nek One Sa 19. lecontella. 
5. Fore wing dull red-brown, practically immaculate.......... 12. fulva. 
5. Fore wing dull yellowish or grayish. 

6. Thorax pale; fore wing mottled and scaled with white, base con- 
trastingly paler; fuscous patch in cell faint; fresh specimens with 
shohtapink*suifusionias jee fee ee eee 15. senecionella. 

6. Brownish ochreous; thorax darker, with a little black behind. 
91%. ptelee. 

6. Anterior half of disc of thorax gray; wings evenly clay-color, the 
base hardly paler; patch in cell contrasting, small, nearly black, 
MOP UNG ey kee ee lee ar tne eae eke pn ee 10. 

6. Wings powdery pale luteous, but without white; with fuscous, and 
raised black scales......9. scabella and 8. plummerella (see above). 

1. A. atrodorsella Clemens. Cream color; most of thorax and costal half of 
base of fore wing black; six or eight black costal dots; a rosy shade over end 
of cell, running into streaks on the veins; a dark costal-apical patch; black 
terminal dots, and rosy fringe. Upper part of face blackish, vertex rufous. 
20-23 mm. 

September to April. Caterpillar green, with darker dorsal and subdorsal stripes. 
blackish tubercles and spiracles; yellow-brown head, and a light cervical shield 
with a black dot at each side; feeding on Bidens, folding the leaf lengthwise. 
New Hampshire to District of Columbia, west to Wisconsin. New York: Fen- 

tons (Lewis County), Crosby (Lake Keuka), Ithaca, Delmar, Schenectady, New 
Windsor, Staten Island. 

2. A. canella Busck. White; palpi mottled with light brown, vertex brown; 
fore wings lightly dusted with black and brown scales except toward the base. 
Middle of costa with a black and brown shade. Diseal dots a and b usually 
distinct, black or fused into a bar. Hind wings light fuscous with pale fringes. 
20 mm. 
és July to September: The related European species, D. alstreemeriana, feeds on 
onium. 
Southern New Hampshire; Connecticut; New York; Washington State. New 

York: Wilmington, Ithaca, Catskills. 
3. A. pulvipennella Clemens. Clay color, more or less shaded with reddish, 

and heavily dusted and shaded with black-brown, the whole effect powdery wood- 
color; base paler; costa with short black bars. Discal dots slightly raised in 
perfect specimens; a and b black, d with a white center, c obliterated, claviform 
indicated by a black dot; fringe reddish. Face and inner side of palpi whitish; 
vertex rose-brown, 22 mm. (eupatoriella Chambers, solidaginis Walsingham). 

September to May; July; the summer brood probably dropping out northward. 
Very common. Caterpillar green, sometimes with darker dorsal and lateral lines. 
Tubercles, head, and cervical shield nearly concolorous; head marked with brown; 
cervical shield with lateral brown dots, anal plate brown-edged. Caterpillar fold- 
ing the leaves of Eupatorium and Solidago lengthwise. 

There is a rare coal-black aberration. 
Massachusetts to Virginia, Illinois, and Missouri. New York: Fentons (Lewis 

County), Ilion, Crosby (Lake Keuka), Ithaca, Schenectady. ; 
4. A. argillacea Walsingham. Pale gray, hardly yellowish, lightly sprinkled 

with black; a small blackish patch near end of cell; base of inner margin pale, 
followed by a blackish shade. ‘Terminal dots weak, outer discal dots inconspicuous, 
the white centers dull and not contrasting. 20 mm. 

This species is the American representative of A. yeatiana, which eats Umbelli- 
ferae. It has been taken in March and in September. 
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Connecticut; New Hampshire; central Missouri. New York: Ithaca. 
5. A. applana Fabricius, race clemensella Chambers. Rose-brown, dusted and 

mottled with fuscous and sometimes luteous. Head, thorax, and base of wings 
more yellowish; the four discal dots white, black-ringed, the first with most 
black. Postmedial line dark, parallel to the outer margin, angulated below costa, 
obscure, and very easily overlooked. Costal edge heavily spotted with black 
and luteous white, almost completely crowding out the ground, even at the base 
of the wing. 18 mm. 

August to April. Caterpillar on parsnip and wild parsnip (Heracleum). The 
European larva is green, with darker dorsal and subdorsal lines, black tubercles, 
and gray-green head. 

Connecticut to District of Columbia. New York: Ithaca, New Windsor. 
A. ciliella Stainton, a slightly larger and smoother-looking species with yellow- 

headed larva is to be expected, but not definitely recorded in the northeastern 
States. 

6. A. walsinghamella Busck. Crimson red, brighter than A. applana and A. 
ciliella ; middle half of wing toward costa sprinkled with whitish and black, leaving 
the base of the costa red, contrasting with the cream white base of the inner margin; 
discal dots a, b, and c, with their white portions usually fusing into a spot, their 
black portions distinct. 20 mm. (Depressaria fernaldella Walsingham, not Cham- 
bers, hilarella of authors, not Zeller). 

Caterpillar on Myrica. 
Orono, Maine, to Connecticut and Wisconsin. New York: Albany. 

7. A. nebulosa Zeller. Powdery fuscous, a little yellower than A. argillacea, 
with inconspicuous raised black points, as usual in the group. The four ordinary 
discal dots distinct, their white scaling tending to be suffused and to unite them in 
pairs, (a and b being generally united) but dull and hardly paler than the ground 
color. Under side of hind wing striolate toward tip. Second segment of palpus 
with funnel-shaped tuft toward tip. 18 mm. 

Apparently general in distribution. 
8. A. plummerella Busck. Closely similar to A. nebulosa. Discal dots very 

inconspicuous, apparently separate; base of hind wing a little more whitish. 
24 mm. 

Plummer’s Island, Maryland; Ohio. New York: Rock City (Cattaraugus 
County). 

9. A. scabella Zeller. Second joint of palpus nearly smooth. Markings as in 
the last two species, the raised tufts, especially the one in the fold below discal 
dot a, more distinct; no well-marked white scaling. Under side of hind wing 
with scattered black dots toward apex, and a fine dark terminal line. 

Ohio. 
914. A. ptelee Barnes and Busck. Brush on second segment of palpus widest at 

middle, tapering to both ends. Fore wing rough with raised scaling. Thorax 
dark ochreous mottled with brown and black scales, the extreme posterior tip 
black; head redder. Fore wing ochreous with a large nearly round blackish 
shade over end of cell. None of the discal dots scaled with white. A series of 
ill-defined dark spots along costa, and obscure terminal dots. Hind wing light 
ochreous fuscous, the base and inner margin pale. Under side of abdomen with 
two series of black dots. 20-22 mm. 

Larva on hop tree. 
Decatur, Illinois. 
10. A. ——————. Clay-color. Palpus with two moderate dark rings on third 

segment. Anterior half of disc of thorax powdery gray. Base of fore wing 
paler, defined with a little blackish shading toward inner margin. Base of 
costal edge black. Most of wing with scattered black scales, the costa more 
distinctly barred. All discal dots black, a small black patch on disc. Under 
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side of fore wing with scattered light fuscous flecks, and a broken black terminal 
line. 19 mm. 

The only specimen before me was taken in April. 
New York: Ithaca. 
ll. A. nigrinotella Busck. Palpi light yellow-brown, the base black-shaded and 

extreme tip black. Head light red-brown, thorax yellow-brown, — the front, 
back, and tegule darker. Base and basal half of costa yellow-brown, the rest 
of the wing brownish fuscous, with scattered black scales. Discal dot d only, 
white-scaled. Hind wing shining light yellowish fuscous. 22 mm. 

Larva on hop tree, with A: ptelee. 
Ohio; Illinois. 
12. A. fulva Walsingham. Dull red-brown without yellow tint, with the usual 

paler base followed by a dark shade. Costa interrupted with black and yellowish. 
22 mm. 

This form is easily distinguished trom the other red species by the lack of 
white discal dots. The locality was not reported, and the species is very prob- 
ably western. 

13. A. curvilineella Beutenmiiller. Head white, the fore wing grayish white, 
shaded and mottled with pale pearl gray, with a more or less distinct pink tint, 
leaving the base and costa pale, the wing lightly dusted with black scales, which 
gather into larger black spots along the costa; first three discal dots fused into 
a black crescent, concave upward, the fourth one white, ringed with black. Hind 
wing also pale, with white fringe. 18 mm. 

October to April. 
New York to Missouri. New York: Ithaca, New York City. 
14. A. hyperella Ely. Similar to A. curvilineella; most of the wing-surface 

nearly evenly mouse-gray. Vertex dark gray, unlike even the darkest specimens of 
A. curvilineella. 16 mm. 

End of May. Larva on Hypericum prolificum in April. Possibly a seasonal 
form of the preceding species, which however appears to be single-brooded in the 
north. 

Great Falls, Virginia. 
15. A. senecionella Busck. Luteous, slightly shaded with pink, and strongly and 

irregularly with dull gray, leaving the base pale and sharply defined except at 
costa. Paler areas also over the discal dots a and b and beyond d, and a vague, 
paler postmedial line. Third discal dot not distinct. Ground sometimes more 
evenly gray. Hind wing pale gray, the veins darkest. 17 mm. 

Larva in March; imago in May. 
Plummer’s Island, Maryland. 
A. canadensis Busck, which is slightlv more dusted with black, and has the 

base of the hind wing paler, is likely to occur in the west of our-area. 
16. A. lythrella Walsingham. Tawny reddish, heavily shaded with mouse gray 

and dusted with black and pale cinereous toward costa; a distinct dark spot in 
the dorsal part of the whitish base, normally nearly covering the pale area; a 
thick, black, oblique crescent, edged with the reddish ground and followed by a 
group of whitish-cinereous scales. Discal dot d represented by a vertical white 
bar. Terminal line continuous, fading out at apex. Fringe purplish gray. Hind 
wings mouse gray. 16 mm. 

Caterpillar on Lythrum alatum. Dull whitish green, immaculate; webbing the 
leaves in June. Moth in July. 

Illinois; North Carolina. 
17. A. flavicomella Engel. Straw yellow, shaded with red-brown and flecked 

and obscurely striate with blackish or umber brown. Outer discal dot black, in 
a brown spot or shade; inner (b) a black point, or obscure; more or less distinct 
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traces of a postmedial fascia. Black bars on costa and terminal dots. Hind wing 
whitish. Blackish shade near base and shade over the discal dots typically 
strongly contrasting. 16 mm. 

June and July. 
Connecticut to North Carolina; Illinois. New York: Ithaca. 
18. A. robiniella Packard. Yellow, heavily shaded and dusted with dull crimson 

red and a little fuscous, the latter forming a series of terminal dots. A vague 
triangular reddish shade over middle of wing, with a circular pale area before 
it containing discal dot a, and with the small pale discal dot d on its outer edge. 
A darker subterminal shade. Hind wing fuscous. Head and thorax concolorous 
with fore wing; abdomen, with hind wing. 18-20 mm. (hilarella Zeller). 

Caterpillar on Robinia in June. Moth in July. 
General in distribution. New York: Schenectady, Bridgetown, Rhinebeck, 

Crugers, Katonah. 
19. A. lecontella Clemens. Head dull. ochreous, with some fuscous on second, 

and two dark rings on third joint of palpus. Antenne fuscous; thorax dull 
ochreous with two black-brown dots in front.. Fore wings slightly darker, nearly 
evenly dotted with dark, and somewhat washed with rufous; a slight dark shade 
only on disc. Discal dots a and d distinct. Hind wing gray. 22 mm. 

Caterpillar possibly on Sanicula and Pimpinella. 
Vermont to Maryland and Ohio. New York: Ithaca, Schenectady: New Windsor; 

Sea Cliff, Long Island. 
20. A. allenella Walsingham. Fore wings broader with more arched costa, with 

Cu, and Cu, sometimes only very closely approximate. Abdomen only slightly 
flattened. Pecten weak, palpi practically, smooth. Fore wing with rough scales 
and a discal tuft. Pale gray; palpi powdery; fore wing minutely mottled and 
dusted with blackish, with somewhat more distinct black points on costa, especially 
toward base; a fuscous subterminal shade, more distinct on costa, and a slight 
streak in base of fold. Two black discal dots at end of cell. Hind wing of the 
paler gray ground-color. 18 mm. (Semioscopis). 

June. Larva on oak. 
Maine to Virginia and western Pennsylvania. New York: McLean, Rhinebeck. 

7. DEPRESSARIA Haworth 

(In part; Schistodepressaria Spuler) 

Head somewhat rough-scaled, with small ocelli and maxillary palpi; labial palpi 
with a furrowed brush on under side of second joint, third joint long and smooth; 
antenne with pecten. Abdomen markedly flattened, and wings folded flat over 
the back at rest. Fore wing more or less oblong (fig. 140) with blunt or rounded 
apex, R, running to costa or apex, Cu, strongly curved at base, Cu, well separated 
from it, often nearly straight. Hind wing broader, usually strongly lobed at 
anal angle, with all veins present; R and M, parallel, M, and Cu, connate or short- 
stalked, M, arising near M. 

The fore wings tend much move to longitudinal marking than in Agonopteryx. 
The discal dots a and b usually fuse into a streak, and there is almost always a 
blackish bar along the base of the inner margin, in place of the pale base of 
most Agonopteryxes. The moths emerge in July and go immediately into winter 
quarters, coming out and laying their eggs the following March or April. The 
caterpillars (figs. 149, 150) live in webs on various plants, especially Umbelliferee. 
The generic name Depressaria was formerly used to include a great variety of 
Cicophoridez and even Gelechiid, mostly species with similar tufted palpi. 
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Key to the species 

I. Base and costal edge whitish... <.......).........5.....05 Gumeneacostellas 
1. Base and costal edge not whitish. 

2. With a pale fourth discal dot. 
3. Fourth discal dot white, conspicuous, and preceded by a long white line. 

7. emeritella. 
3. Fourth discal dot less conspicuous, preceded by a heavy black’ bar. 

3. maculatella, 4. symmochlota. 
3. Fourth discal dot less conspicuous and not preceded by a longitudinal 

bar. 
4. Hind wing whitish, much paler than fore wing............ (1.) togata. 
4. Hind, wing light eray, paler at base... *.. 2.2 -- oe 1. betulella. 

2. No pale fourth discal dot. 
3. AW pale) acute-angled iiascias a: a2.) - + se esse eee 6. heracliana. 
So NiO; -Sulcht a fascia. eit Pes timicr at erties he tue Run eas Cee eee 2. grotella. 

1. D. betulella Busck. Fuscous, obscurely mottled, with the pale base of inner 
margin most conspicuously contrasting; terminal dots present; black discal dots 
obscure; head yellowish. 23 mm. 

Caterpillar in a silken tube between leaves of black birch; pale green with 
black tubercles. Moth emerging in June. 

Vermont to Pennsylvania. 
D. togata Walsingham, described from the Rocky Mountain district, is closely 

similar but with rather darker fore wings and paler hind wings. It may enter the 
northern part of our territory northward, and has been reported from Vermont, 
though apparently in error for the preceding species. 

2. D. grotella Robinson. Dull straw color, second joint of palpi blackish below; 
fore wing nearly evenly colored, a little redder on the dise, with vague longitudinal 
streaks of fuscous, the one in the outer part of the cell hardly more contrasting 
than the rest, but present, the most distinct streaks being a postmedial series 
between the veins. Fourth discal dot dark, terminal dots distinct; hind wing 
pearl gray. 20 mm. 

Caterpillar green, darkest dorsally; cervical shield green, unmarked; head 
green with a black dot on each side above the jaws; on Corylus. 

This species is unknown to me. 
North Atlantic States. New York (Robinson). 
3. D. maculatella Busck. Similar, crisply black-dusted on a chalk-white ground, 

appearing light gray. Fore wing with fuscous streaks between the veins, more 
or less interrupted by a faint, pale, dentate postmedial line; two pale discal dots, 
with a heavy black bar in the cell between them, touching the first. 22 mm. 
New Hampshire and Connecticut to Ontario and western Pennsylvania. 
4. D. symmochlota Meyrick. Similar to D. maculatella, but ground mouse 

gray or fuscous, with some pale shading and scaling, especially indicating the post- 
medial line. Sparse black scaling on the dark portions. Bar in cell as in D. 
maculatella, conspicuous. 20 mm. 

Late July to early August. Perhaps the same as D. grotella. 
Sebee Lake, Maine; Parry Sound, Ontario; Manitoba. 
5. D. cinereocostella Clemens. Fore wing reddish-brown, marked with numerous 

short black dashes; costa, head, and thorax normally much paler, whitish gray; 
hind wing grayish fuscous. 18 mm. 

Occasionally the costa is practically concolorous with the rest of the wing, but 
such specimens are recognizable by their pinkish tint, distinct pale postmedial 
line of whitish scaling, minute or W anting fourth discal dot, and absence of any 
blackish shading in the cell. 

Fresh moths occur in July The caterpillar is bright sulphur yellow with a 
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more ochreous cervical shield, and a dark ochre head, with black dots at the 
eyes. The tubercles and hairs are black. It folds and ties together leaves of 
water-parsnip (Sium) and caraway. 

Massachusetts to Virginia. “New York” (Busck). 
6. D. heracliana DeGeer. Luteous shaded with brown, forming longitudinal 

stripes or shades. Longitudinal stripes in cell, fold, and near base of inner mar- 
gin; the stripes in the outer part of the wing lying between the veins, and 
interrupted by the angulate pale postmedial line; a dark discal dot. Palpus with 
two dark rings on third joint. 25 mm. (umbellana Fabricius, pastinacella Dupon- 
chel, ontariella Bethune. ) 

Caterpillar webbing together the flower heads and seeds, more rarely also the 
leaves of wild parsnip (Heracleum) and other Umbellifere, in June and July; 
usually entering the hollow stems to pupate. Green-gray, paler and yellower 
below, with head, plates, true legs, and tubercles black. Moth emerging in July 
and immediately retiring till the following spring. Of general distribution and 
decidedly common. New York: Crosby (Yates County), Ithaca, Albany, Rhine- 
beck, New Windsor, West Farms. 

7. D. emeritella Stainton, race alienella Busck. Fore wing red-brown, dusted 
with white, with shaded, angulate, pale postmedial line, and white discal dot. 
Hind wing with red fringe. ; 

The typical species occurs in Europe. 
Caterpillar on Artemisia and presumably other aromatic Composite. 
Oregon. New York: Ilion. 

INGA Buseck 

‘(Cryptolechia, Anesychia, in part). 

Closely similar to Depressaria; no pecten; abdomen cylindrical. Fore wing 
with Cu, and Cu, subparallel and strongly curved at base. No ocelli or maxil- 
lary palpi; labials long, upturned, and smooth. The black and white coloring is 
shared by Depressaria canella. 

1. I. sparsiciliella Clemens. White; a black dot at base of costa and bar near 
base of inner margin, a squarish black spot near middle of costa, two black discal 
dots; black subterminal dots tending to run together. Hind wings and under 
side dark gray, head white with some black. 16 mm. (contrariella Walker, 
atropicta Zeller). 

Southward this species flies in May and June. 
New York to Texas. New York: West Farms. 

9. SEMIOSCOPIS Hibner 

(Enicostoma, in part; Epigraphia Stephens) 

With ocelli. No distinct maxillary palpi. Labial palpi upturned in front of 
face, the second joint with indications of a bifurcated tuft toward the tip, the 
third shorter than in Depressaria and slender; tongue somewhat weak; no pecten. 
Fore wing with marked apex and oblique outer margin, Cu, more strongly curvea 
than Cu,;. (The two are stalked in S. inornata [subgenus Epigraphia]). Of our 
species S. megamicrella also may be an Epigraphia, but I have no full notes 
concerning it. 

The caterpillars are found on deciduous trees in the fall; the moths flying in 
the spring from April to June. Agonopteryx allenella, with but slightly flattened 
abdomen, forms the transition to this genus, but may be distinguished by its pecten 
and blunter wings. 
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Key to the species 

1. Black longitudinal mark reaching base of wing. 
2. Line heavy, the basal part strongly curved, and running from extreme base 

oficostawacrossn Scand WR anaemia eee yale cet eee 5. packardella. 
2. Line more slender, running straight out in fold.............. 4. aurorella. 

1. Black mark, if present, not reaching base. 
2. Al heavy irresular black bar over disc.........-..-. eee 3. merriccella. 
2. No definite black marking. 

3. With conspicuous black terminal dots, and dots on disc. 
2. megamicrella. 

3. Evenly powdery gray; terminal dots absent, and dots on dise diffuse. 
1. mornata. 

1. S. inornata Walsingham. Powdery ash gray; outer half of fringe white with 
gray-stained tips; usual marks indicated by a slight irregularity of the dusting. 
Hind wing of the lighter ground color, the base of the fringe distinctly powdered. 

This species is easily confused with the next, but is apparently the only one 
which normally has Cu, and Cu, stalked. 
Ottawa, Ontario; Pennsylvania; Manitoba. New York: Ithaca, Karner. 
2. S. megamicrella Dyar. Whitish, powdered with light brown; a double ante- 

medial black dot on cell and a distinct black lunated discal bar, in some specimens 
broken in the middle; a rather distinct series of dark subterminal dashes run- 
uing parallel to outer margin. Hind wing nearly white, with a faint continuous 
pale gray line in base of fringe. Cu, and Cu, of fore wing may be stalked. 
18-25 mm. 

April and May. 
Massachusetts to Ohio. New York: Ithaca; East New York, Long Island. 
3. S. merriccella Dyar. Closely similar to S. packardella, but rather more dis- 

tinctly striate, the black dash not Bune the base of the wing. 25-30 mm. 
(H 48:38.) 
May. : 
New Hampshire to western. Pennsylvania. New York: Big Indian Valley, 

Albany. : 
4. S. aurorella Dyar. Light gray, dusted somewhat irregularly with dull brown. 

Black basal dash fine, nearly straight, starting at base of costa, but running 
almost wholly in fold; its outer end attached to a curved line running up into 
cell, and often connected with the crescentic discal bar. Obscure dark dashes 
in the subterminal region, and a postmedial dash in fold. Terminal dots strong. 
Hind wing pale gray. 25-30 mm. 
New York to Manitoba. New York: Ithaca, Big Indian Valley. 
5. S. packardella Clemens. Gray, slightly streaked and dusted with brown. 

A heavy black bar running from base of costa out along base of R, then curving 
_ down into fold, and then up across cell to middle of costa. A slender branch run- 
ning toward base of wing in fold, and a thicker one from where it crosses R 
to lower angle of cell; the latter bar convex outward. Hind wing pale gray. 
25 mm. 

June. 
Northern Atlantic States. New York: Ithaca, Big Indian Valley, Albany. 

10. ETHMIA Hiibner 

(Psecadia Hiibner; Anesychia) 
Moth similar to Semioscopis. Sensory area on antennze more extensive, cov- 

ering half the antenne, even at the base. Palpus without any tufts on second 
joint. Fore wing (fig. 142) narrower, with Cu, and Cu, widely separated at 
origin and nearly straight. Hind wing with R often preserved, M, rather nearer 
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to M, than to M; and nearly straight. Caterpillar with a single band of biordinal 
hooks on prolegs; sometimes with additional sete in group vii of abdomen; 
otherwise normal; alpha of prothorax nearer mid-dorsal line than beta. Pupa 
obtect, with 5-6 and 6-7 capable of dorso-ventral motion; flattened and rounded, 
without cremaster. Maxillary palpi large; labials minute; epicranial suture 
present, but fronto-clypeal absent; tongue not nearly as long as fore legs, middle 
‘legs separated on midventral line by fore legs; hind legs concealed by the antenne, 
which lie in contact for their posterior third. Wing cases hardly extending 
beyond fourth segment of abdomen. End of body unarmed, rounded over. Anal 
prolegs preserved, provided with hooks, and taking the place of a cremaster; 
located on each side of the genital opening; apparently corresponding to the 
anterior group of hooks in Stenoma. 

The peculiar larva of this genus (fig. 151), which is most closely matched in 
the Choreutis group, has caused some workers to place it in a special family, 
Ethmiide, of the Yponomeutoidea. The moth and pupa, however, are very close 
to the more primitive Cicophoride. The typical group feed on Boraginacee, 
enclosed in a light web. 

Key to the species 

1. Basal segment of abdomen blackish; the rest yellow, contrasting. 
l. fuscipedella. 

1. Abdomen all gray. 
2. Middle of wing broadly black from base to apex. 

3. Expanse less than 20 mm., fore wing not streaked between veins. 
2. trifurcella 

3. Expanse 25 mm. or over; fore wing gray-streaked between veins. 
3. macelhosiella. 

2. No dark longitudinal stripe. 
3. One short black dash in cell, and dot at lower angle....4. longimaculella. 
3. Two dashes in cell, sometimes connected into a slender streak, and no 

CLO Ceara na 1 we rc tora ain (agers alrae! tel one heteroneserovapareks: cist aucla) elshaltel sc ome 5. zelleriella. 

1. E. fuscipedella Walsingham. Mouse gray; head, thorax, except tegule, and 
base of abdomen, concolorous gray; the rest of abdomen and hind tibiz, yellow, 
immaculate. Two black dots on thorax. A black dot in middle of cell, one or 
two at end, and antemedial dot in fold. Usually with strong black terminal 
dots. Hind wing concolorous, immaculate. 25 mm. 

The larva should be sought for on Thalictrum. 
North Carolina; Iowa; Nebraska; Manitoba. 
2. E. trifurcella Chambers. White, thorax with a black central stripe and a 

dot on each side of it. Palpi annulate and tipped with black. Fore wing with a 
black median stripe from base to apex, either trifurcate at apex or much nar- 
rower and flanked by two black bars. With black terminal dots and two black 
dots near inner margin (at 4 and % way out on wing). Antenne dark brown. 
17 mm. 

No authentic material is known of this species. 
Kentucky. 
3. E. macelhosiella Busck. White, lightly dusted with black; the black tending 

to form streaks between the veins, especially toward costa, ending in heavier 
terminal dots. A broad, irregular, and slightly diffuse black band from base 
to apex, crossing apical fringe, and nearly interrupted by a white bar at end 
of cell. Hind wing gray. Fringe paler. Thorax black and white. 25-28 mm. 
Larva on Phacelia (Hydrophyllaceer) at the beginning of May. With a tuft of 

hairs on wart vii of ninth segment of abdomen only, the rest of the body with 
the usual primary hairs. Head, tubercles, set, cervical and anal plates, true 
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legs, and plates on prolegs black. Dorsum of body dull black, with a white 
mid-dorsal stripe, extending onto the cervical and anal plates; a broad white 
lateral band, more or less suffused with pinkish and sometimes with yellow; 
under side grayish white. Pupa formed in a gallery in dead wood or bark, the 
entire summer passed in the pupal stage. Pupa stout, somewhat flattened, dark 
brown; with the anal prolegs preserving their hooks and taking the place of a 
cremaster; located on the ventral surface well before the end of the body. Moth 
emerging in September to November; and apparently hibernating. 
Maryland; Missouri. 
4. E. longimaculella Chambers. White, often slightly grayish. A black dot on 

vertex and front of thorax, and two on dise of thorax; two black annulations on 
third segments of palpus. Fore wing with a rounded black spot at end of cell 
and one below it and slightly farther out. Base of costal edge black; a strong 
black dash on outer half of cell below middle, and shorter one on base of R; also 
three at middle of wing below costa, one beyond cell, and one before middle of 
fold; rarely with the second dash in the cell, shown by the next species, trace- 
able. Hind wing light gray. 22 mm. (Hyponomeuta Chambers). 

Caterpillar in a very flimsy web on stoneseed (Lithospermwm). Head dull black. 
Body purplish black, cervical shield large, bright orange, bisected by a yellow line; 
tubercles concolorous. Neck white; white or yellowish transverse bands behind 
second and third segments of thorax and fifth and sixth segments of abdomen, the 
anterior ones slender dorsally and expanded below. Feet all ringed with black. 
Moth in May and July; larva in July. 
New York to Kentucky. New York: Plattsburg, Ithaca. 
5. E. zelleriella Chambers. Closely similar to H. longimaculella. A heavy black 

bar on base of costa, one toward base, and one in outer part of cell, obliterating 
the discal dot; one in subterminal region opposite the last, larger than in longi- 
maculella; and several streaks toward costa. 18 mm. 

Caterpillar on Phacelia dubia, living almost completely exposed. Head black, 
rounded, with a gray spot on upper part of front, and a rounded spot on each 
side, separated from the frontal spot by the black adfrontal sclerite. Tubercles 
of body, except vii, in large rounded velvety black spots; thoracic feet black, 
prolegs white. Body white with diffuse yellow dorsal, and even less definite lateral 
bands. Pro- and mesothorax and first segment of abdomen banded in front with 
black; smoky ventrally. Abdomen with rounded black dorsal spots on segments 
and smaller ones on incisures; with broad subdorsal gray shades, defined on lower 
side, and joined by lateral oblique ones. Anal plate sooty. Caterpillar found 
in May; moth emerging the following April. 

Montreal, Quebec to Wisconsin, and south to Texas; apparently rarer north- 
ward. 

11. SCHIFFERMUELLERIA Hibner 

(cophora, in part; Callima Clemens, not Kallima Westwood; Epi- 
callima Dyar) 

Palpi very long, recurved, smooth; second segment thickened, third slender, 
shorter. Antenna without pecten; tongue developed. Fore wing rather narrow, 
sublanceolate, with oblique outer margin, with all veins preserved, R, and R, 
stalked, both running to costa, the rest free, and Cu, nearly straight. Hind wings 
narrower, lanceolate but rounded at apex, with all veins preserved, M, rather 
nearer to M,; than to M,; M, and Cu, connate. Brilliantly marked species, 
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Key to the species 

1. Dark brown with yellow patches. 
2. Yellow scales or streak in base of fold............ (Gicophora newmannella) . 
Zekhneeontour. rounded or irresular Spots. 2.252. 5- 04-2 ee 4. dimidiella. 
2. A comma-shaped, or semilunate spot two-thirds way out on inner margin. 

5. coloradella. 
1. Tricolored. 

Zeevellow with) red-brown markines.: .95 2442 acecasaee-on5- 1. argenticinctella. 
2. Mainly tawny yellow and black. 

3. A longitudinal streak from before middle to apex.............. 3. lucidella. 
3. This streak broken up; square cream-colored spots on costa and inner 

TATA WOM LEIGe Ss Saad wae omedeb hao oouPeo ah nus oe cee 2. edithella. 

* Eyes large. Cilia on antenne half as long as segments (Schiffermuelleria). 

1. S. argenticinctella Clemens. Head pale; thorax orange; palpi brown and white; 
antenne black and white. Fore wing orange and yellow; base of inner margin 
with a silvery band edged with black; an antemedial oblique bar, not reaching 
costa; a bar along costa, well out, and a semicircular one opposite it, on inner 
margin; all silvery and edged more or less’fully with black. Base, apex, and area 
enclosed by the line, deep orange or chocolate brown. A brown spot at apex and 
some dark subterminal suffusion. Fringe pale. Hind wing fuscous. 12 mm. 
End of June to August. Caterpillar under bark of elder. 
Of general distribution and not very rare. New York: Ithaca, Rhinebeck, New 

York City. 

** Hyes small. Cilia on antenne at least as long as segments. 

2. S. edithella Busck. Dark bronze brown, with golden and silvery markings, 
face white; palpi somewhat golden; antenne bronzy black; vertex and _ thorax 
deep bronze; fore wing with a transverse, erect, silvery fascia at a fourth way 
out, widening somewhat on inner margin; and an apical fascia two-thirds way 
out, reaching the costa and interrupted at its middle by a golden streak; a fine, 
silvery, subcostal streak in median area, and two close together in middle of 
wing: all dark-edged. A longitudinal golden shade on and beyond cell, inter- 
rupted by the silvery markings. Fringe, abdomen, and hind wings dark bronzy 
brown, with silvery anal tuft. 9-10 mm. 

Center Harbor, New Hampshire; Delaware Water Gap, Pennsylvania. 
3. S. lucidella Busck. Palpi golden yellow. Antenne black with silvery white 

tips. Head and thorax bronzy. Fore wing black on margins toward base, along 
dorsum, and around apical edge; the rest a yellow area, covering costal half of 
wing and sending a long process toward apex; a narrow, black-edged blue fascia 
a third way out, crossing the golden area and ending in a pale yellow discal 
spot. Two pairs of black-edged longitudinal streaks in cell; a small pale yellow 
spot at middle of costa; and a dash two-thirds way out. Fringe iridescent blackish. 
Hind wing, abdomen, and legs black; tips of tarsi and spurs silver white. 12 mm. 

Karly June. 
Western Pennsylvania. 
4. S. dimidiella Walsingham. Dull brown, spotted with straw yellow. Face 

white, antenne black and white, with white scape. Fore wing with a very large 
yellow triangle resting on inner margin near base, and smaller spots on costa 
at middle and before apex, the latter spot continued as a curved yellow post- 
medial line to inner margin. 12 mm. 

This moth can be superficially distinguished from Ccophora borkhauseniw by 
its fringe and thorax being mostly black; from Symmoca novimundi, by its much 
more extensively pale head; and from Triclonella determinatella, by the basal 
spot not reaching the costa. It flies from the end of April till June. 
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Toronto, Ontario, and west to British Columbia and California. 
5. S. coloradella Walsingham (variety). Smoky gray-brown, somewhat powdery 

and dull. Some yellow on vertex and thorax; a half-lunate spot on inner margin 
extending a third way across the hind wing. (In the northern form there is a 
narrow yellow dorsal edge extending from this spot to the base of the wing, and 
continued as a pair of streaks on the thorax.) 15 mm. 

The typical form of this species occurs in Colorado and lacks the yellow dorsal 
streak. It is very close to sulphurella, the type of Cicophora; in fact. all the 
species here listed, except argenticinctella, might well be transferred to that genus. 
My only date for this species is July 28. 
Parry Sound, Ontario; British Columbia. 

12. DECANTHA Buseck 

(cophora, in part) 

Similar to Schiffermuelleria, but palpi not so long; antenne with strong 
pecten; fore wing with R, and R, completely fused; hind wing with M, and Cu, 
separate. 

1. D. borkhausenii Zeller. Blackish with yellow thorax, rounded patches near 
base and middle of fore wing; a less regular transverse subterminal bar, and a 
smaller postmedial spot: on inner margin; the spots more or less white-edged. 
Fringe yellow, hind wing brown. 15 mm. (boreasella Chambers). 

Caterpillar translucent white, with yellow-brown head, cervical shield, ete:; under 
bark of pine, in June; the moth emerging in June and July. 

Europe. Cohasset, Massachusetts; District of Columbia; Arizona; British 
Columbia. New York: Ithaca. 
American specimens (boreasella) are aberrant, and may represent a distinct 

species. 

13. FABIOLA Buseck 

(cophora; Borkhausenia, in part) 

Similar to Borkhausenia, but lacking one radial vein. No pecten; palpi slender, 
third segment nearly as long as second. Male antenne with long cilia; tongue 
developed, M, and Cu, of hind wing connate. 

1. F. shalleriella Chambers. Dark brown, broadly shaded with golden yellow, 
but leaving the edges of the markings narrowly brown. A white antemedial 
fascia, broadening regularly to inner margin, erect, and with. brilliant blue 
iridescence toward costa; three or four large, partly confluent, black spots in 

_ lower half of median area, each centered with a metallic blue spot. An erect 
blue subapical fascia across the wing, followed by a large cream-white spot on 
costa. Fringe dark brown, whitish. at base toward anal angle; hind wing and 
body dark brown. 12 mm. 

May southward, June in Pennsylvania. 
New Jersey to western Pennsylvania and Georgia. 

14. ZH@COPHORA LUatreille 

(In part; Dasycera Haworth) 

Similar to Borkhausenia; no ocelli; eyes small; antenna thickened more or less 
with scales toward base, and heavily ciliate in male (cilia three times as long as 
segment); palpi smooth, maxillary palpi distinct; tongue weak, scaled to its 
tip. Fore wing broad toward tip and bluntly rounded; hind wing broad-lanceolates 
M, quite variable, often nearer M, than M, in both wings. 
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7. @. newmannella Clemens. Bronze-black; second segment of palpi yellow; 
a yellow streak in base of fold and one near base of cell of fore wing. Antenne 
purple-black, white-tipped. 15-18 mm. 

The moth flies in June in the North, in May in North Carolina. It is generally 
distributed and not rare. 
New York: North Elba, Batavia, Rock City (Cattaraugus County), Portage, 

Ithaca, Trenton Falls, Albany, New Windsor. 
Typically, both yellow spots are large, being separated only by the black vein, 

and the terminal segment of the palpus is mostly yellow. I have seen a variety 
from North Carolina with only a narrow basal yellow streak, or, at most, a 
few yellow scales in the cell. This form seems also to have far less rough scaling 
on the male antenne, which makes the ciliation appear longer. 

15. TRICLONELLA Buseck 

Similar to Borkhausenia, except for the stalking of M, in the hind wing; M, 
rising from near middle of end of cell in fore wing. 

1. T. pergandeella Busck. Ochre yellow; head brownish black with a very 
thin white line over eye; second segment of palpi with four broken silvery lines, 
and third segment with one in front. Fore wing with a minute black point in 
middle of cell. Outer two-fifths of wing purple-gray, the boundary edged with 
white, and running out on costa. A little white scaling on the gray. Fringe 
duller, pale-tipped. Hind wing and abdomen fuscous. 15 mm. 

The moth has been obtained in late June and late August. It hibernates in the 
imago. There are two or three broods. The caterpillar feeds on Desmodium, in 
a case made of two leaflets. It is black, with the head and anterior half of pro- 
thorax yellow; a black spot over the eye, and two on the vertex. There are a 
dorsal and two lateral yellow spots on the meso- and metathorax, small dots 
on the first three segments of the abdomen, and large patches on the fourth and 
fifth segments. When young, the larva is predominantly yellow. The cocoon is 
translucent and oval, and is suspended in a case of three leaflets. There appears 
to be a form of this species in Arizona. 

District of Columbia. 
2. T. determinatella Zeller. Deep purple brown; a large, antemedial yellow 

area, nearly as long as wide, and reaching both margins broadly, with straight 
outer boundary; and an oblique postmedial area half as large, touching only 
the costa. Fringe and body dark. 10 mm. 

June. 
Missouri to Louisiana and west. 

16. BORKHAUSENIA Hubner 

(Cicophora, in part) 
Palpi moderately long, curved (but less so than in the preceding genera) ; 

second segment thickened but smooth, and third, in ascriptella, about as long. 
Tongue developed; pecten strong. Antenne ciliated in male, the cilia long in 
ascriptella, which belongs to subgenus Crossophora Meyrick. Fore wing (fig. 143) 
lanceolate, normal; hind wing with all veins present, R and M, parallel; M, and 
Cu, connate. 

1. B. ascriptella Busck. Straw yellow, sparsely dusted with black scales. Palpi 
light ochreous; fore wing with base of costal edge black; a streak or spot in 
cell and one at end of cell. Hind wing pearl white with yellowish fringe. Fore 
legs black in front. 10 mm. 

The moth looks like a Tinea but is easily recognized by the smooth head. 
It has been taken from June to August. 
New York to western Pennsylvania and District of Columbia. New York: 

"thaca. 
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17. ENDROSIS Hubner 
Palpi long, upturned, smooth; second and third segments equal; antenne 

with large scape bearing a pecten. Fore wing with all veins present; lanceolate, 
normal. Hind wing with M, lost and M, connate or short-stalked with Cu,; R, 
as strong as any vein, but close to base (fig. 145). 

The genus seems transitional to the Blastobasidae, and in the past has also been 
placed in the Elachistide. The larva appears to be as in the Blastobaside. 

1. E. lacteella Schiffermiiller. Dirty white, mottled and dusted with fuscous. 
Head, thorax, and extreme base of fore wing pure white, followed by a broad 
fuscous band. Base, middle, and apex of costa also blackish. Three: vague 
blackish dots on dise,—in middle and at end of cell, and below and before the 
first in fold. 15-18 mm. 

A general household insect, feeding on fruit, fungi, meal, ete., Caterpillar yellowish 
white with yellow-brown head and cervical shield. Injurious in Europe and on 
the west coast of the United States. Only sporadic specimens have been reported 
from the East. 

Family 20. XYLORICTIDZA 

(Stenomide; Uzuchide) 
Head smooth. Palpi smooth and upturned to vertex or beyond, with 

second joint slightly thicker and squarely cut off. Thorax smooth- 
sealed ; hind tibizw with loose hair. Fore wing typically with all radials 
preserved (one lost in Ptochoryctis and Menesta), R, often free, 
running either to costa or to outer margin. Cu, and Cu, often stalked; 
completely united in Menesta; in the typical group widely separated; 
M, in some forms from the base of their stalk. The other veins all 
present and free. 1st A strongly developed. Hind wing with Se and 

Fies. 152-154. xyLoricTipzs 

152, Stenoma algidella, venation; 1538, Stenoma humilis, venation; 154, Menesta 
melanella, venation 

R connected by a more or less distinet cross vein (R,); R and M, 
long-stalked, the other veins normal; one medial lost in Menesta. 
Fore wing normally much more than twice as long as wide; shorter in 
Menesta and Setiostoma. Hind wing typically much broader, some- 
times more than twice as broad. 
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Caterpillar with front less than half height of head; head held mvre 
or less horizontally; adfrontals narrow, and not extending much 
above front. Body with primary sete only, above vii; vii represented 
by 3 to 6 setw. Thoracic legs adjacent, prolegs normal, short, each 
with a complete ellipse of bi- or triordinal hooks. 

Ptochoryctis, with its case-bearing larva, and its multiple sete on 
the prolegs, approaches the Lacosomide, but differs in lacking the char- 
acteristic, rough, enlarged head, and swollen abdomen thicker in the 
middle. The pupa of Stenoma is short and flattened, and has minute 

maxillary palpi lying close to the antenne. The clypeal suture is not 
distinct. The antenne meet on the midventral line beyond the tip 
of the tongue and then diverge again. The labial palpi are covered. 
The ninth segment of the abdomen has a tuft of hooked sete on the 
venter, besides the cremaster. In Menesta this tuft of sete is on a dis- 
tinet lobe. 

The family divides into two well-marked groups, sometimes con- 
sidered to be separate families. The Xylorictine (Ptochoryetis), which 
are almost confined to the Old World, have R, running to the outer 
margin and long-stalked, and Cu, widely separated from Cu,. 
Their larve are borers or case-bearers. The Stenomine are found 
mostly in the New World; they have R, most often running to costa 
and almost always free, and Cu, usually connate or stalked with Cu,. 
Their larve are brilliantly marked and live exposed. The larva of one 
neotropical species bores in fruit. Besides the species here included 
in the family, some authors would add Strobisia, and perhaps other 
genera from the Gelechiide. 

Key to the genera 

1. Cu, and Cu, preserved, often stalked. 
Pande -wong-stalkedis Ry lost... os. =.) oe ane eee 4. Ptochoryctis. 
2 Rand R; separate or hardly stalked; R, free. 

3. Fore wing less than twice as long as wide..................2. Setiostoma. 
3. Fore wing more than twice as “long AS AWIGG Gena tenet 1. Stenoma. 

1. Cu, and Cu, completely fused; a radial also lost (ioe) Pera terte 3. Menesta. 

1. STENOMA Zeller 

(With Ide Chambers, Brachiloma Clemens, Harpalyce Chambers) 

Palpi smooth, upturned beyond vertex; ocelli absent; male antenne heavily 
ciliate, without pecten. Fore wing about two and a half times as long as wide; 
costa arched, apex rounded, outer margin strongly convex, nearly erect and 
short; inner margin more nearly straight. R, normally free and running to 
costa, in one of our species running to outer margin and connate or very shortly 
stalked with R,, which in«all the United States species runs to the costa. M, and 
M, free, nearly straight; M, nearly straight, rarely arising from base of stalk 
of Cu. Cu, stalked, connate, or barely ‘separate ‘from Cu., varying somewhat 
in a single species. Cu, starting from cell or from Cu-stem almost perpen- 
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dicularly and then curving around parallel to Cu, and M,; ist A long. Hind 
wing much broader than fore wing, folded under it in the resting position, 
the wings rolled about the body. Hind wing with R and M, stalked, often very 
shortly; M, slightly separated from M,, or shortly stalked when M, is long- 
stalked; M, stalked or connate with Cu,, Cu, arising well back from end of 
cell, and straight. 

The genus is very large in South America, and varies enormously in structure 
as well as in pattern; but has not as yet been successfully divided. We have 
three main subgroups 1, Stenoma proper, with Cu, normally free in the fore 
wing, M, and Cu, connate in hind wing, and white wings characteristically marked 
with eray; the thorax with a metallic posterior tuft; 2, Brachiloma Clemens . 
(Ide Chambers) with Cu, and Cu, stalked, M, and Cu, of hind wing typically stalked, 
and no metallic tuft; 3, a group containing S. mistrella Busck, with marked apex 
and with R, and R; forking over it. 

The caterpillar is as noted in family description. It has primary sete only, and 
tubercle iv+v of the abdomen directly below iii. The pupa is described under the 
family. 

Key to the species 

1. White marked with gray. 
2. Larger; terminal line light gray, continuous, followed by black bars in 

basevofsinin' gets. See os tone ode a ate ae ee ee eee 1. schlegert. 
2. Smaller; a series of black terminal bars on membrane, not preceded by 

a fine gray lines... s2)cs/si.... ilo. «i aeS- - sie chi eee 2. algidella. 
leaWihite, practically, ammaculates: =. <.25 2 es ein- 22 eit 4. vestalis. 
I. Gray, with) complex darker pattern... 2.3)... 5. 22.6 See eee 3. humilis. 
1. Not white; with darker discal dot only. 

2.°R,°to' outer margin, apex marked.) 7.2 74.69) eee Diet we oo 8. mistrella. 
2. R; to costa; apex often bluntly rounded. 
‘ 3. Ground light dull ochreous, with strong discal dot........5. wnipunctella. 

3. Ground chocolate brown, hind wing cream, contrasting....6. decorosella. 
3.-Ground “Say ii Se ok 5 MeO alee wile he Syne hee eee 7. querciella. 

1. S. schlegeri Zeller. White; fore legs smoky; middle tarsi ringed with gray. 
Fore wing with a double gray basal line from costa; a conspicuous, mixed gray 
and black, somewhat raised patch on inner margin from basal angle almost to 
middle of fore wing, formed of more or less confluent waved bands; discal bar 
gray, edged finely with white, and then broadly and irregularly with gray, and 
usually with a gray band running to inner margin; broad, even, pale gray post- - 
medial and subterminal bands, and a very narrow terminal one cut into spots. 
A black line, usually broken, in base of fringe; much more contrasting than the 
terminal line. Hind wing pale gray with white fringe. Thorax with prominent 
lead-colored posterior tuft. Male with simple curved uncus and very broad sub- 
scaphium broadly notched at tip. Fore wing with Cu, and Cu, usually connate, 
separating at right angles; M, and Cu, of hind wing connate. 30 mm. (H 48:41). 

General in distribution and not rare, in May and June. Caterpillar on oak. 
New York: Mt. Marcy, Rock City (Cattaraugus County), Ithaca, McLean, Big 
Indian Valley, Bethlehem, New Windsor. 

2. S. algidella Walker. Very similar to S. schlegeri, with very little or no 
black toward base of inner margin, but in the northern form with a large gray 
patch. Terminal line broken into dots, dark gray and contrasting; dark dots 
in base of fringe obscure, paler. Uncus of male with broadened bifid tip, sub- 
scaphium simple, slender, ending in a sort of beak. Cu, of fore wing well separated 
from Cu, (fig. 152) 15-23 mm. (leucillana of authors, not Zeller). 

The distribution is general and the species is not rare in June and August. The 
caterpillar is common on maple and various trees and shrubs, and has been found 
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boring in an apple. It is not certain that this name is correctly applied to this 
species, but there seems to be no other available. 
New York: Rock City (Cattaraugus County), Ithaca, Trenton Falls, Big Indian 

Valley, Fort Montgomery. 
3. S. humilis Zeller. Cu, and Cu, stalked in fore wing; M, and Cu, long stalked 

in hind wing (fig. 153). No metallic tuft on thorax. Fore wing ash-gray, dusted 
and shaded with white. Three diffuse blackish spots on costa and two transverse 
fasciz resting on inner margin, the inner starting from a black dot in fold. 

_ Three dark dots in cell, the middle one not so intense. A faint curved dark sub- 
terminal line and a series of terminal dots. Hind wing browner than fore wing. 
15 mm. (canusella Chambers). 

March to May; July and August. 
Southern New Jersey, Missouri, and southward. 
4. S. vestalis Zeller. White, with a few yellowish or black scales forming 

a slight discal dot. Hind wing and under side slightly yellowish. 18 mm. 
(albella Chambers). 
This moth is well known in the Southern States but may not exist in our 

territory. 
5. S. unipunctella Clemens. Straw color, dusted heavily and evenly with pale 

yellow-brown, producing an effect of deep ‘ochre; the dusting gathering to form 
a dark discal dot. Cu, and Cu, stalked. Hind wing yellowish white. M, and Cu, 
connate. 20 mm. (lithosina Zeller). : 
Maryland to Illinois, Missouri and southward. Larva on laurel oak. 
6. S. decorosella Busck. Rich brown, rather like S. unipunctella, but more 

deeply colored. Palpi brownish ochreous, with tip of second segment and base 
of third whitish. Head paler, in some lights yellowish white; antenne and 
thorax light brown. Fore wing deep brown, silky; costal edge often showing 
the yellowish-white under side. Discal dot darker. Hind wing whitish fuscous; 
fringe yellowish. 22-24 mm. 
New Jersey; North Carolina. 
7. S. querciella Busck. Antenne as in S. decorosella; palpi whitish, second 

segment light gray on outer side. Thorax dark gray. Fore wing silky mouse- 
gray, slightly darker on fold, with two obliquely placed dark discal dots. Hind 
wing paler yellowish gray. 22-24 mm. 

Caterpillar on oak in July. 
New Jersey and Pennsylvania to Texas. 

_ 8. S. mistrella Busck. Fore wing dull light yellow-brown, slightly powdery. 
with obscure dark discal dot and antemedial spot in fold, and obscure terminal 
dots. Hind wing dark gray with light brown fringe. R, and R, usually connate 
or slightly stalked, R,; running to outer margin; hind wing with M, and Cu, per- 
ceptibly separate. 18 mm. 

Larva on timothy. Moth in July and September. 
Western Pennsylvania to northern Illinois and Missouri. 

2. SETIOSTOMA Zeller 

Antenne heavily ciliate; palpi very slightly thickened with rough scales, upturned 
beyond vertex, with third joint a little longer than second; no pecten. Legs dis- 
tinetly tufted at spurs. Fore wing but little longer than wide, with Cu, arising 
well before end of cell; Cu. at two-thirds way out on the cell; R; in some 
specimens running to costa. Hind wing not large; M, stalked, rarely united 
with Cu,. 

This genus was formerly placed in the Glyphipterygide, but is obviously Stenomid. 
1. S. xanthobasis Zeller. Basal third of fore wing lemon yellow, with black 

costa and inner margin; the rest iridescent black, bounded by an iridescent blue 
fascia. Hind wing black. 12 mm. 
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July. Larva shaded with green and crimson. Head, cervical shield, and true 
legs pale brown; a dark spot on center of head; cervical shield narrow; anal 
plate brown. Larva in a nest about 2 cm. in diameter, formed by an oval wall 
of silk between two slightly separated leaves; feeding on the lower parenchyma 
only. On Quercus stellata and related species, in May. 

Massachusetts to Florida. 

3. MENESTA Clemens 

(Hyale Chambers; Strobisia, in part) 

Male antenne heavily ciliate; palpi smooth, second segment thickened, third 
a little shorter; fore wing (fig. 154) twice as long as wide, with square outer 
margin; 10 veins, all separate; R, and R; united, one dorsal vein absent, Ist A 
well developed. Hind wing slightly broader, M, absent, R and M, stalked, M, and 
Cu, connate. 

This is an aberrant and isolated genus, with the superficial appearance, genitalia, 
and pupal characters of the Stenoma group. The preservation of 1st A in the 
imago also shows that it belongs rather in this neighborhood than among the 
Gelechiide, where it is commonly placed. 

Key to the species 

1. A‘large white costal spot... 05 foe Sales decoys) sale eee 2. melanella. 
1. A minute costal point or none. 

2. Frings white-tipped at apex: . 22). 7 t ae ee Sno ee 3. albacthella. 
2. Hripee not warite-tipped <0 7). ors sepsis ils: cio ealas (eee 1. tortriciformella. 

1. M. tortriciformella Clemens. Black-brown, with a purplish hue; head and 
antennz deep yellowish fuscous; face pale below; palpi fuscous, whitish toward 
base. Fore wing with a small lunate white spot, convex outward, at end of cell; 
fringes and hind wing fuscous; feet pale. 9 mm. (liturella Walker, coryliella 
Chambers. ) 

Caterpillar white; on hazel, in September and October; under a thin silken 
web placed in the angle between a vein and the midrib, on the under side of a 
leaf. Pupa in a cocoon formed by crumpling up this web. Moth in April. 

Massachusetts to Kentucky. 
2. M. melanella Murtfeldt. Shining black; face, palpi, under side, a spot on 

metathorax; a large spot on costa of fore wing at middle, and apical half of 
fringe, pure white. 8 mm. 

Caterpillar with the same habits as IM. tortriciformella; on oak. Moth in 
May and August. 

Virginia; Kentucky; Missouri. 
3. M. albaciliella Chambers. Purple-black; face, most of palpi, under side, a 

small and variable irregular spot at end of cell (usually a short discal streak), 
and outer half of fringe except at anal angle, contrasting white; thorax wholly 
black. 9 mm. (argenticiliella Chambers,— lapsus calami, Strobisia Chambers. ) 

Caterpillar with the same habits as the other species; on under side of black- 
berry leaf, in June; skeletonizing the leaf and later eating holes through it. Two 
broods; moth in July and in early spring. 
New York to Pennsylvania and Ohio. New York: Peru. 

4. PTOCHORYCTIS Meyrick 

Fore wing with 11 veins, R, and R,,, stalked, both running to costa. Cu, aris- 

ing from cell four-fifths way out, straight; M, and Cu, short-stalked. Hind wing 
hardly broader, with seven veins; M,,, and Cu, connate; R and M, connate. Ocelli 
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present; male antennz bipectinate, without pecten on scape. Larva a case- 
bearer on evergreens, with six setz on prolegs; flattened, widest at first segment 
of abdomen; sete iii of spiracle-bearing segments with a double annular tubercle, 
apparently movable. Pupa in the cocoon. 

1. P. tsugensis Kearfott. Silvery white, veined with gray; with a narrow ter- 
minal gray shade immediately preceded by a blackish line. Hind wing yellowish 
white. 21-24 mm. 

Larva on Tsuga (Japanese hemlock); cream-white, speckled with pink, with 
- blackish head and cervical shield; in a case covered with needles and frass. 

New Jersey. Introduced from Japan (7?) 

Family 21. GELECHIIDA: 

Moderately small moths, sometimes minute. Head _ typically 
smoothly scaled, clothed with long scales curving forward and down, 
and sometimes ruffled. Labial palpi normally as described for the 
superfamily; second joint often with a triangular tuft. The third 
joint rudimentary in male of Anarsia, only. Antenne as in CMcophor- 
ide; very rarely with pecten (Sitotroga, Symmoca ?). Fore wing 
narrow, with rounded, rarely caudate (fig. 158) outer margin. R, 
running to costa, stalked, or, rarely, completely fused with R,; R, 
usually free; M, from near upper angle of cell or stalked with R,; Cu, 
and Cu, often stalked, never very widely separated; the other veins 
mostly free, and hardly ever with more than one vein lost. M, arising 
nearer Cu-stem than R-stem. 1st A absent (except the extreme tip 
in some exotic Symmocas); 2d A strongly forked at base. Hind 
wing more or less trapezoidal, the outer margin more sharply bent 
over M, and Cu, and often concave above, or with projecting apex; 
rarely bifid; lanceolate in some Helices. Sc and R connected by a 
well-developed R, near base; R, and base of R, both lost in Hele; 
R and M, approximate at origin or stalked, except in a few genera 
with markedly concave outer margin; M, various; M, and Cu, connate 
or stalked, rarely separate. 1st A lost, and 8d A very weak. M,, or 
M,, or both, sometimes disappearing in forms with concave outer 
margin; and M, rarely fused with Cu,. 

Larva (fig. 174) typical of the superfamily, as a rule; coxe often a 
little separated, but by less than their width; adfrontals reaching nearly 
or quite to vertex; and front two-thirds as far, or ending in an attenu- 
ated point; prolegs almost always with biordinal hooks, either in an 
ellipse or in two transverse bands; in the latter case with two groups 
on anals. Second, third, and fourth ocelli not distinctly grouped. Pro- 
legs lost and true legs rudimentary in a few genera. Pupa with eclypeal 
suture complete and usually straight; labial palpi concealed, or show- 
ing a small triangle next to labrum; femora concealed. Antenne con- 
tiguous for some distance behind tongue, and then again diverging 
before apex; maxillary palpi present and usually large, reaching from 
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Fies. 155-174. GELECHIIDE 

155, Gelechia lugubrella, venation; 156, Stomopteryx teniella (Europe), vena- 
tion; 157, Trichotaphe fernaldella, venation; 158, Polyhymno luteostrigella, vena- 
tion (the outline of the apical part of the fringe is also shown); 159, Gnorimos- 
chema gallesolidaginis, venation of hind wing (typical of the normal group of 
the genus); 160, Gnorimoschema scutellarieella, or a closely related species (typi- 
cal of the reduced group of the genus); 161, Glyphidocera species, venation of 
fore wing; 162, Hvippe leuconota, venation; 163, Telphusa longifasciella, venation 
of hind wing; 164, Aristotelia disconotella, venation; 165, Paralechia pinifoliella, 
venation; 166, Glauce pectenaleella, venation (figured from a specimen from Rock 
City, New York); 167, Recurvaria leucatella (Europe), venation; 168, Chrysopora 
eppelsheimi (Europe), venation; 169, Hpithectis subsimella, venation; 170, Metz- 
neria carlinella (Hurope), venation; 171, Theisoa constrictella g, venation (after 
Braun); 172, Theisoa constrictella 9, venation (after Braun); 173, Theisoa palli- 

. dochrella 9, venation (after Braun); 174, Dichomeris verbascella (Europe), seta 
map of larva 

9 
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antenna to tongue. Cremaster present and sometimes with some hooked 
setee on venter of ninth segment of abdomen as well. 

The family is probably the largest of the Tineid series, and is especially 
developed in the tropics. Most of the subordinate groups are wide- 
spread, but the forms with a pecten are of Old-World affinity, and the 
Strobisia type is South American, like the Stenoma group of Xyloric- 
tide, which they resemble. 

Key to the genera 

Moth 

1. Fore wing with M, stalked with R; beyond origin of R,, which is distinct 
(fig. 170). 

2. Pecten PLCSENG.. cAepe, betas oa aras tons sheets apache os ce eee 29. Sitotroga. 
2. No pecten. 

3. Fore wing with a vein absent. 
4. R, absent, the first developed radial arising from cell close to end. 

32. Agnippe. 
4. A dorsal vein absent; R, from cell two-thirds way out. (figs. 171, 173). 

5. Hind wing with? Ror Mi tlost..).. 3.2.2 as. ot ae eee 34. Helice. 
5. Hind wing with R and M, CONNACC co occ sth ee 33. Stereomita. 

3. Fore wing with all veins preserved. rs 
4, Hind wings with M, and Cu, widely separate (fig. 170). 

5. Second joint of palpus with long spreading hairs or a triangular tuft. 
31. Ptycerata. 

5. Second joint of peo rough-scaled; expanse over 12 mm. 
30. Metzneria. 

5. Second joint of palpus not very rough; expanse under 12 mm. 
19. Glauce. 

4. Hind wings with M; and Cu, connate, stalked, or barely separate (fig. 
169). 

5. Hind wings with M, absent (R-stem apparently simple) (fig. 162). 
28. Evippe. 

5. Hind wings with M, present, attached to R-stem. 
6. Fore wings with M, and Cu, stalked................ 27. Trypanisma. 
6. M, not stalked with Cu,. 

7. Second joint of palpus with a long, expansible tuft on inner 
BAGG 2 aot sts yo: 'svsiase yd o-n:2 tans 10a ra)41 85, at. she erolate ners SOE 25. Eucordylea. 

7. No such tuft. 
8. R and M, of hind wing approximate at base....2 24. Recurvaria. 
S)/Ruand MM, stalked... v2.30 sn yodicc\s oe See OOO 26. Epithectis. 

1. Fore wings with M, arising from cell, or more shortly stalked than R, (or 
with R, absent). 

2. Cu, and Cu, stalked (fig. 157). 
3. Second joint of palpus with a long triangular tuft below. 

9. Dichomeris, 11. Anorthosia. 
3. Second joint of palpus without such a tuft; sometimes broad-scaled on 

both sides. 
4. Hind wings narrower than fore wings............-....--- 12. Strobisia. 
4. Hind wings broader than fore wings. 

5. Fore wings with 11 veins (R,; united with R, as shown in fig. 161). 
10. Glyphidocera. 

5. Fore wings with all veins present; R, and R, stalked. 
65°; shortly, -stalked with IRijs..cu- sce one eee 814. Brachmia. 
Gipitg- ELEC o.e's oicinrevel cle clore-o-citoleiclole sioiaiolereler sia sacioini eae 8. Trichotaphe. 
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2. Cu, and Cu, arising from cell separately. 
3. Fore wing with one vein lost; M, and Cu, stalked! No... 2.4.-. 6. Untomia. 
3. Hind wings only, with one vein (M) lost (fig. 168)...... 23. Chrysopora. 
3. Both wings with all veins present. 

4. Hind wing with R and M, parallel, or not more than twice as far apart 
at tip as at origin. 

5. Hind wings with M, and Cu, separate. 
6. Costal margin of fore wings concave before apex....... 22. Enchrysa. 
6. Costal margin of fore wings normal. 

7. Fore wing smooth-scaled; hind wing with R and M, parallel; M, 
distinctly nearer to M, than to M, (fig. 164)....2 21. Aristotelia. 

7. Rand M, of hind wing divergent; M, nearer M, (fig. 166). 
8. Fore wing with raised scale tufts; ground nearly white. 

17. Arogalea. 
8. Fore wing not tufted; ground dark gray............ 19. Glauce. 

5. Hind wings with M, and Cu, connate or stalked. 
6. Hind wings with large costal hair-pencil..... 4, Phthorimeea (male). 
6. Hind wings without hair-pencil. 

7. Second joint of palpus with divided scale-ridge, third joint thick- 
ened with scales toward base. 

8. Thickening of third joint, of appressed scales; fore wings 
‘normally without black, white-tipped scales; larve on Solana- 
COL Ga ee ee a ee eee tee 4. Phthorimea (female). 

8. Thickening of third joint reaching nearly to apex, leaving a 
short fine apex; fore wing usually with a large proportion of 
finely white-tipped scales; larve almost always on Com- 
PORES Swe Statin OS BE RAsenede tad Bolg. Ho aot 3. Gnorimoschema. 

7. Second joint of palpus without divided brush; third joint thin. 
16. Paralechia. 

4, Hind wings with R and M, approximate, connate, or stalked at origin 
(figs. 155, 163). 

5. Hind wings with M, and Cu, separate (fig. 163). 
6. Second joint of palpi with projecting tuft............ 20. Autoneda. 
6. Second joint of palpi without such tuft. 

7. Male normal; M, of fore wing free or barely stalked with R,,>. 
18. Telphusa. 

7. Male with large tuft on costa of hind wing; M, often stalked 
UTNE Cle Woes Ot 1.5 sap aogosue sbopedasdausdod 19. Glauce. 

5. Hind wings with M, and Cu, connate or stalked (fig. 155). 
6. Terminal joint of palpi short, concealed.......... 7. Anarsia (male). 
6. Terminal joint of palpi about as long as second. 

7. Second joint of palpus with large triangular tuft. 
7. Anarsia (female). 

7. Second joint of palpus rough-scaled beneath, often with divided 
[DHS cert oR dine odin open nun bing Cobol So bde urn came 2. _Gelechia. 

7. Second joint of palpus smooth-scaled. 
8. Hind wing with outer margin sinuate, concave below apex. 

9. Fore wing not caudate. 
10. Hind wing with R, and M, approximate 
10. Hind wing with R and M, stalked........ 14. Stomopteryx. 

9. Fore wing candate (fig. 158).................. 15. Polyhymno. 
8. Hind wing somewhat trapezoidal, but with outer margin not 

concave below apex. 
9. Hind wing much broader than fore wing, R and M, approxi- 

mate . BN Pe AUR LOR Fel ctese clntotoiciofalol ncletekeres Melia oreteyleter olevetoneieieicisi« 5. Anacampsis. 

So RIAs 13. Duvita. 



260 Wri.m T. M. Forses 

9. Hind wing hardly as broad as fore wing. 
10) ReandeM, lono-stalkede. is: 25 ..)-cs eee eee 1. Symmoca. 
10. R and M, connate or approximate; M, and M, very widely 

separated at margin............ 13. Duvita (conclusella). 

Key to known genera 

Larva (Fracker) 
1. No prolegs. 

. 2. Body swollen and strongly tapering to ends (in burdock heads). 
30. Metzneria. 

2. Body nearly cylindrical (on dried grain).................... 29. Sitotroga. 
1. Prolegs present. 

2. A complete circle of hooks. 
3. Seta iii of eighth segment of abdomen in front of spiracle (rarely obliquely 

above it); sete large. body striped. 
4. Seventh and eighth segments of abdomen both with setx ii farther 

from mid-dorsal line (and from its mate), than i...... 17. Arogalea. 
4. Seventh segment of abdomen with seta ii closer to mid-dorsal line than 

i, eighth segment normal. 
5. Triangle formed by fourth, lower, and posterior ecellit with a right 

angle at the fourth; pattern wholly of transverse stripes. 
18. Telphusa. 

5. Triangle formed by the three lower ocelli with an acute angle at 
fourth; the posterior as near the lower as the fourth; pattern 
usually partly or wholly of longitudinal stripes. 

24. Recurvaria, 2. Gelechia. 
3. Seta iii of eighth segment of abdomen above, usually directly above 

spiracle; body pale, not striped...... 5. Gnorimoschema, 4. Phthorimea. 
2. Two transverse bands of hooks, spiracle of eighth abdominal segment very 

TAF DO aie haps trotaleh oneuats Wis uate stoletagsys fee cts yACh lat sey Vereeers Bion oo as 9. Dichomeris. 

Key to the genera 

Known pupe (Mosher) 

1. Body-setez strong, often as long as a segment, and truncate at tip; second, 
third, and fourth segments of abdomen each with a subdorsal projection 
at its anterior edge and edged in front with a fringe of whitish hairs; and 
behind this with a prominent hump tipped with a similar fringe of setez. 
Clypeal suture strongly curved forward; cremaster always present. 

2. Movable segments of abdomen each with a pit with chitinized edges, on 
mid-dorsal line at front edge................ 8. Trichotaphe (flavocostella). 

2. No such pit; a deeply punctate band, followed by a groove, a band of short 
spines; and: a strong ridges. 5.27. eps sci cleo) < 1 =) eterno 9. Dichomeris. 

1. Body sete not modified; second to fourth segments not as described in the 
alternative. 

2. Pupa densely covered with white sete. 
3. Maxillary palpi reaching tongue, antenne broadly in contact on middle 

line; cremaster short and blunt, with hooked sete at tip..5. Anacampsis. 
3. Maxillary palpi not reaching tongue; antenne meeting at a point only; 

cremaster sharply curved at tip, with spines on sides. 
21. Aristotelia (salicifungiella). 
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2. Pupa not setulose. 
3. Seventh segment of abdomen with a dense fringe of sete on some portion. 

4. The fringe on the front and sides of a prominent lateral cavity only. 
5. Body smooth, not depressed; front edge of cavity trilobed..28. Evippe. 
5. Body strongly depressed, spinulated; front edge of cavity bilobed. 

18. Telphusa. 
4. Fringe extending around the segment or nearly so. 

5. Fringe extending around the segment in a straight line; body smooth 
and not depressed. 55.2: 5 9-1 24. Recurvaria (apicitripunctella). 

5. Fringe extending around in a wavy line; body depressed; surface 
with punctures or spines. 

6. Fringe edging two very large lobes on dorsal surface; last three 
segments of abdomen tapering.................. 27. Trypanisma. 

6. Fringe not edging two lobes; last three segments not tapering. 
2. Gelechia. 

3. Seventh segment without a fringe of sete. 
4, Cremaster with short projecting spines. 

5. One spine on mid-dorsal line; clypeal suture nearly straight. 
, 4. Phthorimea. 

5. An additional spine on each lateral margin; clypeal suture strongly 
Cunvedetorward)jaavie sons ochre ee eee seo enc eatae 29. Sitotroga. 

4. Cremaster with curved or straight sete. 
5. With hooked sete. 

6. Antenne reaching tips of wings; divergent at tips, uncovering tips 
of legs. 

7. Five pairs of long curved sete; body slightly truncate at 
AMCETA OTST Geos Wee et hein a arti 24. Recurvaria (variiella). 

7. Two pairs or less of long curved sete, front end of body rounded. 
21. Aristotelia (physaliella). 

6. Antenne not reaching caudal end of wings, nor diverging at tips. 
3. Gnorimoschema (lavernella). 

5. Short straight sete only........ 3. Gnorimoschema (galle@solidaginis). 

1. SYMMOCA Hibner 

(Gigoconma Stainton) 

No ocelli; head normal; antenne subserrate; palpi with second segment long; 
smoothly but densely scaled below; third long, thin, and acute; wing form about 
like that of Gicophora, but hind wing very slightly trapezoidal; fore wing with 
R;, in our species, running to costa, Cu, and Cu, free in the American species; 
hind wing as wide as fore wing, R and M, stalked, in & novimundi, halfway to 
apex; M, and Cu, connate; 1st A distinct in both wings. Larve hardly known, 
apparently feeding on lichens. This is a primitive genus, transitional from the 
(cophoride, and by some authors associated with them. Our species is an 
(@goconia and very near to S. (@.) quadripuncta Haworth. . 

1. S. novimundi Busck. Dark fuscous; second joint of palpus dark brown, with 
yellow inner side and apex; extreme tip of third ochreous. Face, tips of tegule, 
and two small posterior dots on thorax, ochreous. Fore wing with three ochreous 
costal spots, the one at end of cell largest; sometimes these spots are lengthened 
into irregular bands, and sometimes there is a fourth on inner margin opposite the 
last costal. Hind wing and anal tuft lighter. 12-13 mm. 

August and September. 
Montclair, New Jersey; Roxborough, Pennsylvania. 
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2. GELECHIA Hiibner 

(Cirrha Chambers; (seis Chambers; Pseudochelarva Walsingham; 
Teleia Heinemann; Lita Treitschke) 

Palpi with second joint rough-scaled; most often with a divided brush or tuft 
which is sometimes very large; third smooth, more slender than in Gnorimoschema. 
Fore wing (fig. 155) normal, oblong or pointed, variable in breadth; M, and Cu, 
sometimes stalked in G. bosquella; hind wing never much narrower and usually 
rather broader than fore wing, typically trapezoidal, strongly sinuate below apex 
in subgenus Lita; R and M, sometimes stalked, M, and Cu, connate or short- 
stalked; M, approximate to M. 

(seis Chamhers includes the species with very heavy palpal tuft; Teleia those 
without ocelli, and otherwise normal. This is a somewhat heterogeneous genus, 
which should be subdivided. It includes forms transitional to several other 
genera, notably Anacampsis, Gnorimoschema (or rather, the primitive aberrant 
Gnorimoschemas which are themselves transitional to Phthorimea) Telphusa, and 
Duvita. 

Key to the species 

1. Ground color black (or dark brown or gray, with contrasting pale markings). 
2. Inner margin: yellow, to: rust red ier f.ocies slo el eee 10. bosquella. 
2. With white or whitish markings only. 

3. Head pure white. 
4" Wihiteimarkinesdittuse: am aa. scsclel-l-l foe ee eee 7. continuella. 
4. White markings clean-cut. 

5. Two white fascie and a triangular spot between them....9. viduella. 
5. One incomplete fascia and several spots.............. 1. cercerisella. 

3. Head more or less mottled or dark. 
4. A white oblique streak or fascia from costa a third way out. 

5. A fascia also at two-thirds way out. 
6. A triangular white spot at middle of costa............ 9. viduella. 
6. No spot»at middle of 1costa j..5. 32... 2 oe eee 8. lugubrella. 

5. No fascia, two-thirds way Outi cris. 2+ «cite eee 2. coloradensis. 
4. No such streak. 

5. An angulate white fascia at apical third............ 6. bimaculella. 
5. No such fascia. 

6. A white posterior spot on thorax.............. 3. argentipunctella. 
6. No white spot on thorax. 

7. Second segment of palpus white or yellow. 
S3jOrdinary, spots whiten. cee eee 4. trialbamaculella. 
8. Ordinary spots black, hardly visible........... 4%. psiloptera. 

T..Second. segment of palpus) dark..0 . 922 5. confusella. 
1. Ground color not black or blackish with pale markings. 

2. A contrasting brown-black bar or patch at basal angle. 
3. An oblique light bar a third way out; patch larger...... 30. walsinghami. 
3. Nossuch! bar;apatchsmallilent ra tie nstel sence teeters 31. pennsylvanica. 

2. No black patch at basal angle. 
3. A black or contrastingly dark oblique bar running to costa near base; 

the ground before it pale fuscous, luteous, or cream white. 
4. Bar diffuse on outer side; no decided outer fascia....29 mediofuscella. 
4, Bar sharply defined on outer side; a similar black postmedial fascia. 

5. Outer margin heavily edged with powdery black; the orbicular a 
black point, well separated from the outer fascia. .28. pseudofondella. 

5. Outer margin without definite black border; orbicular large and fused 
with outer fascia, or at least with reniform.......... 27. fondella. 
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3. No black antemedial oblique fascia running to costa; or else with ground 
powdery gray to base, and fascia diffuse. 

4, Ground dominantly luteous; pale moths. 
5. Ground very slightly mottled, with three to six black dots. 

35. branella. 
5. Streaked with a darker shade of light gray............ 34. arenella. 
5. Dusted and mottled with yellow-brown and black; tending to diagonal 

PIT AT KSAT O'S! 4s (cheer aie lating custieae eects eu sist mua a ciclentairs eeieasrian bas 33. nundinella. 
4. Ground dark, or so heavily dusted as to appear dark gray. 

5. Dorsum of thorax luteous, contrasting with the blackish tegule. 
6. Sides of dise of thorax and third joint of palpi black. 

(12). ochreostrigella. 
6. Dise of thorax wholly yellowish white; palpi yellow, banded with 

ACK ee Ps Arcs ystiaraate: cel rateae on eetenscusiocelaeneretss Suentcks chaste 12. hibiscella. 
5. Dorsum of thorax evenly colored, or nearly so, dorsal half of fore 

wing not contrastingly pale. 
6. Outer discal dot black, ocellate with white or venient 

13. discoocellella. 
6. Outer discal dot not ocellate, or else with the center pale. 

7. Fore wing markedly darker-streaked on the veins, at least 
outwardly, and not notably powdery. 

8. Stripes black on luteous, and fine in the cell. 
10. oclingasiiiusetiay: 

8. Stripes blackish on fuscous brown, not contrasting; usually 
with a thick bar in outer part oft calli! sce) Wale “fluvialella. 

7. Not dark-streaked on veins; ground often powdery. 
8. A large part of scales with fine black tips and longitudinal 

lines on a gray base, producing an almost evenly gray 
effect; the wing under a lens apparently more finely pow- 
dered (than susualieni era Ut Sooo TO 13. anarsiella. 

8. Scales mostly unicolorous, or broadly black- or white-tipped. 
9. Crisply powdered with black or dark gray on light blue- 

gray or white; often white-shaded toward costa; or with 
broad areas of light bluish-gray. 

10. A contrasting blackish longitudinal dash in outer part 
OR WATIO MS hres cr Se ETE ML Ou ie oars ctralnict Ailes are (35) sequax. 

10. No such marking. 

11. Antemedial line represented by two fine strongly out- 
wardly oblique lines to costa, contrasting when costa 
is whitish; very obscure or even obliterated when 
costa is dark brown. 

12. Costa heavily shaded with whitish; larva on Robinia. 
25. pseudoacaciella. 

12. Costa concolorous, or brown;. larva on Prunus. 
26. serotinella. 

11. Antemedial line nearly transverse and thick; rarely 
absent. 

12. Postmedial line whitish, contrasting, nearly straight 
(small especies) ime aie eyes cee: 32. tephriasella. 

12. Postmedial strongly bowed out in middle, when dis- 
tinct. 

13. Second segment of palpi solid black, except extreme 
tip; tuft in fold preceded by a well-marked yel- 
low bar; ground suffused with blue-gray except 
ALRCOStAl eel Povo DAO 0S 23. nigrimaculella. 
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13. Second segment of palpus powdery gray; tuft in 
fold blackish, preceded by a few yellow scales 
at most; wing with strong contrasts. 

14. Moth whitish, the markings formed of black pow- 
dering on a white base, without any gray; a 
distinct, outwardly oblique median fascia. 

17. lynceella. 
14. More or less gray or fuscous scaling; the effect 

less whitish. 
15. Scutellum contrasting, light yellow. 

19. maculimarginella. 
15. Scutellum concolorous, powdery gray. 

18. bicostomaculella. 
13. Second segment of palpus and whole wing nearly 

evenly powdered black on blue gray. 
15. inquilinella. 

13. Second segment of palpus contrasting, yellowish 
WHITES o's cere etsy n or selletshene eeeenereete 20. vernella. 

9. Fuscous, nearly even or obscurely dusted and shaded. 
10. A heavy but irregular black antemedial bar..21. dyariella. 
10. No such marking. 

11. Heaviest black spots are first discal dot (orbicular), 
which is a bar, and antemedial dots on costa and in 
PONG ese eiee oe enciete te sleseevaee nee 24. gilvomaculella. 

11. Outer discal dot most strongly marked, or the discal 
spots obsolete. 

12. Second segment of palpus deep black. 
13. Fore wing with indistinct white markings. 

14. albisparsella. 
13. Fore wing with faint dark markings only. 

16. unctulella, rileyella. 
12.- Second segment of palpus powdery gray.® 

11. fluvialella, etc. 

1. G. cercerisella Chambers. . Velvety black; palpi, head, and collar white; third 
segment of palpi white except at base; antenne dark. Fore wing with a few 
ochreous scales, slightly bronzed; three costal spots, the first reaching fold, the 
second and third on inner margin; and some white terminal points. Costal cilia 
brown, dorsal white, with a brown line at base. Hind wing pale drab, faintly pink 
tinged. 14 mm. 

Two or more broods. Moth from May to September. Caterpillar on Cercis 
canadensis, spinning the leaves together; white, a broken black band on face and 
a bowed one on vertex; posterior half of each segment above, and true legs black. 
Young larva wholly white; sometimes living in a single folded leaf. 

Distribution general, north to central Illinois and Maryland. 
2. G. coloradensis Busck. Deep black; antenne black; second joint of palpi 

white with dark scales above; third mostly black with white tip. Face white; 
fore wing with an oblique antemedial costal streak reaching to fold, an elliptical 
white spot on disc, an angulate costal spot at beginning of fringe, a dorsal spot 

18 G. fluvialella will run to the last alternative of the key if the darker veining, which 
is often obscure, is not noted. Its large size and broad wings distinguish it from most 
of the plain Gelechias. @G. discoocellella will also run there, in the case of specimens that 
have lost the black dot in the reniform. It may be distinguished.by its purplish overcast 
aug pales aot ike reniform. There are several other smallish species which have never 
een wor out. 
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opposite the last, and one less than halfway out on fold. A few white scales near 
apex. Hind wing dark fuscous. 15 mm. 

May. 
New Jersey (Benjamin) to Colorado, south to Florida. 
3. G. argentipunctella Ely. Purple-black; antenne with a yellow ring at end 

of scape, second joint of palpus flecked with white, and white in front; third joint 
white at base and tip. Thorax with a white posterior tuft; fore wing with a 
white costal spot two-thirds way out with black before it; two black, white-shaded, 
discal spots, and a third before them in the fold. Abdomen dark, legs with yellow 
annulations. Hind wing with fringe and hind tibial tuft yellowish; a large yellow 
pencil on hind wing of male. 17 mm. 

July. 
East River, Connecticut. 
4, G. trialbamaculella Chambers. Black-brown. Second segment of palpus and 

face yellow. Fore wing with small white spots opposite each other two-thirds 
way out, and several minute white points, mostly in cell and fold. Hind wing 
light fuscous. 15 mm. 

Caterpillar on many shrubs (locust, oak, Comptonia, Epigea, Vaccinium) in a 
nest between two leaves, forming a frass tube, open at both ends, and skeletonizing 
the leaves. Caterpillar dirty yellow, with head, cervical shield and six longitudinal 
stripes darker yellow. Moth emerging in late July and early August. 

I have specimens from Virginia in May and Massachusetts in June, indicating . 
an early brood. 

Maine to Virginia and Missouri. New York: (Beutenmiiller). 
4%. G. psiloptera Barnes and Busck. Black-brown, the head and thorax with 

a purplish sheen, and fore wings with contrasting yellow scale-bases visible under 
a lens. Second segment of palpus yellow, dusted with black; third segment black 
with a few yellow scales. Fore wing with ordinary spots black; almost invisible; 
fringe blackish fuscous. Hind wing blackish fuscous with somewhat paler fringe. 
16-17 mm. 
Meach Lake, Laurentians, Quebec. New York: Peru (variety). 
5. G. confusella Chambers. Similar, face whitish below only; palpus dark, 

lightly dusted with white; fore wing with postmedial dot in fold. 15-18 mm. 
(persiceella Murtfeldt). 
Larva on peach. 
Michigan. 
6. G. bimaculella Chambers. Dark purplish brown or black; extreme tip of 

palpus yellowish white; a white spot beyond middle of wing and a bar from base 
of costal fringe, not reaching inner margin. 12 mm. (ternariella Zeller, sylv@co- 
tella Chambers). 

Locally common. 
New Jersey; Kentucky; and Texas. 
7. G. continuella Zeller. Blackish gray, dusted with white, the white tending 

to form a couple of oblique bands; the large black discal dots more or less ringed 
with white or with the space between them white; normally with a white spot in 
fold beyond the first fascia, costal and dorsal ones opposite each other at beginning 
of fringe, a small spot at apex, and a couple on margin below. Hind wing with 
R and M,, M,; and Cu, stalked. 18-19 mm. (trimaculella Packard, albomaculella 
Chambers). 

July. 
Labrador; Europe. New York: Lake Tear (Mt. Marcy), Ithaca. 
8. G. lugubrella Fabricius. Black, face and second segment of palpus white. 

Fore wing with an antemedial white fascia, running to fold, and a postmedial 
fascia crossing the wing, less oblique than outer margin, and more or less con- 
ile at middle. 15 mm. 

une. 
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Circumpolar; south to Maine, northern New Jersey, and ENED New York: 
Peru. 

9. G. viduella Fabricius. Black, amount of white on head varianlee sometimes 
with white on thorax also. Antemedial fascia as in lugubrella, postmedial par- 
allel to outer margin, and often interrupted for a very short distance at middle. 
Fringes white- tipped. Typically with the white covering about a fourth of the 
wing surface; in var. labradoriella Clemens covering about half. 15 mm. 

July. 
Gieunmolan: south to Mt. Washington, New Hampshire, and Alberta. 
10. G. bosquella Chambers. Thorax and fore wing rich chocolate brown, face 

yellowish white; antenne brown with extreme tip of scape white; palpi dark brown 
with two pale rings each on the second and third joints. Fore wing mixed brown- 
ish and bluish black, with a large, irregular, bilobed, yellow or orange dorsal patch, 
normally extending to costa at a third way out, and a white, postmedial costal spot. 
A jet black spot in cell. 12 mm. (costipunctella Méschler; Parastega Mayrick). 

August and September. Caterpillar on Cassia chamecrista, green, with head, 
cervical shield, feet, and the small tubercles black; thorax mostly deep purplish 
red. 

District of Columbia to Chicago, Illinois; Kansas; and south. 
G. ochreosuffusella Chambers may approach our territory on the southwest. It 

is dark brown; third segment of palpus light, with two narrow brown rings; 
thorax, base of fore wings, and a streak in fold yellowish. Fore wings finely 
veined with dark brown, with four fine dark lines in the cell. 18 mm. July to 
September. 

11. G. fluvialella Busck. Brown, somewhat yellowish, the veins broadly and 
diffusely lined with dull black; often with the blackish color suffusing considerable 
areas of the wing. Discocellular vein marked with a blackish spot. Hind wing 
somewhat paler gray; rather broader than fore wing; palpi with second joint 
somewhat dusted with white, no darker than third, but darker than fore wing, 
brush as wide as eye, widest about the middle. Wings relatively broad, with broad 
fringes. 18-22 mm. 

June to early July. 
Pennsylvania. New York: Peru, Rock City, Ithaca. 
12. G. hibiscella Busck. Dark Brown, antenne concolorous; palpi with large 

spreading brushes on second segment, yellowish white with a few black scales 
outside, extreme tip of second segment and an annulation of third black. Face, 
head, and thorax yellowish white; shoulders and sometimes entire tegule blackish. 
Fore wing with brown or brown-black costal half, and ochreous dorsal half and 
apex; the boundary slightly diffuse. Dark part showing obscure pale spots and 
pale part with dark bars and strie. Hind wing a little broader, light bluish 
fuscous with yellower fringe. 16 mm. 
May to June; August. Caterpillars on leaves and capsules of rose mallow 

(Hibiscus), semisocial, when mature often cutting a leaf to make it wither, and 
form a shelter for pupation. Head and cervical shield black; thorax reddish 
brown with third segment and front of second white; abdomen ‘white with three 
pairs of reddish dorsal lines. Tubercles black. Two broods; the larva hibernating. 
New Jersey to Illinois. 
G. ochreostrigella Chambers is a western species, or western race of G. hibiscella, 

which has been reported from the northeast. 
13. G. discoccellella Chambers. Dark purplish brown, as a rule, shading into 

wood-brown toward inner margin. Veins sometimes darker. Outer discal dot 
yellow, usually with a black point in the center, at least in the female. Hind 
wing pale and yellowish, palpus light dull yellow, with second and base of third 
segment nearly black. 18 mm. 

Caterpillar on yellow dock (Rumex), and Polygonum; green, with sala arene 
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head and cervical shield; in a slight web on under side of a leaf; skeletonizing 
the leaf. Moth flying in late June and July «and again in September. 

Northern New Jersey and District of Columbia to Kansas and Texas. 
A. anarsiella Chambers, an immaculate, powdery, steel gray species without any 

definite markings, probably occurs in the northeast; its larva feeds on Ceanothus. 
14. G. albisparsella Chambers. Brush on palpus long, ragged, but not distinctly 

divided. Moth dark gray-brown, the head a little paler and somewhat iridescent. 
Palpi and antenne dark brown. Fore wing with small pale spots at middle and 
end of cell, and an indistinct, sometimes broken, whitish fascia beyond. 15 mm. 
( platanella Chambers). 

Caterpillar on Platanus, in a roll made of the down on the under side of the leaf. 
Western Pennsylvania; Kentucky. New York: Ithaca. 
G. fluvialella has been determined as the same as this species but it appears quite 

distinct. 
15. G. inquilinella Busck. Palpus with second segment white, dusted with black; 

third, blackish fuscous, somewhat dusted with white. Antenne blue-black, with 
white dots on segments below. Head dark gray, with black-tipped vestiture. Face 
light steel gray; thorax blackish fuscous. Fore wing whitish, heavily dusted and 
suffused with blackish fuscous, appearing dark gray. Discal dots obscure, normal, 
black. Fringe light gray. Hind wing wider ‘than fore wing, light shining fuscous 
with paler and yellower fringe; with R and M, short-stalked and M,; and Cu, 
connate. 14-15 mm. 

Larva inquiline in brassicoides gall on Salix; moth in the spring. 
Karner, New York. 
16. G. unctulella Zeller. Evenly fuscous, including thorax. Orbicular and reni- 

form blackish, not prominent; the other dots very faint; a row of black basal 
scales in fringe. Head concolorous. Second segment of palpus deep black, with- 
out a strong tuft. 15-18 mm. 

Caterpillar webbing leaves of locust (Robinia), sometimes in injurious num- 
bers. Gray; -dorsum finely striped with dull red; head and cervical dull yellow; 
cocoon between two or three leaves; pupa chestnut brown, very broad and flat. 

North Carolina; Colorado; Texas; Arizona; and probably more generally 
distributed. : 

17. G. lynceella Zeller. White, dusted with blackish; with parallel oblique black- 
ish shades; 1, along base of inner margin, 2, usually obscure, from near base of 
costa to inner margin, closely parallel to 1; 3, across middle of wing, strong; 
4, more or less obscure, half way across wing two-thirds way out, then zigzag to 
inner margin. A chevron of black dusting over apex. Fringe pale, slightly dark 
dusted; head,- thorax, and palpi powdery, nearly concolorous. 15 mm. 

May. 
Texas; Cincinnati, Ohio. 
18 G. bicostomaculella Chambers. Ground dark gray with a purple luster, formed 

of heavy-black dusting on a pale blue-gray ground. Palpus with second and third 
segments dark, powdery, and with a few pale scales, leaving two darker bands on 
second segment. Head, whitish; a few dark scales on face and many on vertex; 
antenne dark. Thorax gray, evenly powdery, with only the usual basal hair on 
metathorax yellow. Fore wing with small, fugitive, white tufts, with some yellow 
seales, especially near the tufts. Most distinct marks of fore wing black spots 
near middle and at end of cell, a bar from the first to the costa, with a spot in 
the fold below it, and a pale postmedial fascia, all formed of the powdering and 
evanescent under a lens. Hind wing with R and M, stalked, M, hardly connate with 
Cu,; male with a strong hair pencil near inner margin. 14 mm. (Adrasteia 
quercifoliella Chambers. ) 

Caterpillar pale yellowish; head and thorax dark brown, with shining cervical 
shield; in a web on either side of leaves of black oak; skeletonizing the leaf around 
its web. 
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I have seen authentic material only from Missouri. It is doubtless general. 
“New York” (Beutenmiiller). 

19. G. maculimarginella Chambers. Closely similar to G. bicostomaculelle. Head 
usually more dominantly white; scutellum with a contrasting yellowish white 
tuft; fore wing more crisply powdered, usually with postmedial line represented 
by prominent white spots on costa and inner margin. The yellow on fore wings 
more distinct. 13 mm. 

Caterpillar with head, feet, and cervical shield polished black; pro- and 
mesothorax paler, white in front; abdomen with four purple stripes posteriorly on 
segments, joining a purple transverse band in front. Two or more broods; on oak; 
the first brood feeding in the buds, and emerging in May, the second between spun 
leaves in June, emerging in July. ; 

Distribution general. New York: Buffalo (Wild), Ithaca. 
20. G. vernella Murtfeldt. Violet-gray, more or less dusted with blackish; each 

scale of ground violet with black tip. Palpus with second segment yellowish with 
a strong yellow brush, and third blackish, contrasting. Thorax with small yellow 
posterior tufts. Fore wing with a strong black antemedial patch over cell and 
fold, with yellow dots before and beyond it, connected by an oblique black bar to 
costa. Outer part of wing blackish, with contrasting but diffuse white postmedial 
costal and dorsal spots; extreme margin and fringe powdery gray like base. First 
dorsal dot black, more intense than the patch in which it lies. No tufts. Hind 
wing paler, with a weak pencil near inner margin. Easily distinguished from the 
other species of this group by the yellow palpus. R and M, of hind wing separate. 
15 mm. (formosella Murtfeldt, not Htibner). 

Larva on laurel oak, in May, rolling the leaves. Head and cervical shield 
black; body gray with six or eight purplish stripes; meso- and metathorax choco- 
late, their anterior two-fifths white. Pupa in a folded leaf. Moth in July. 

This species is perhaps nearest G. gilvomaculella, which has been confused with 
it. It has been bred in New Jersey and Missouri and emerges in June. 
New York: Ithaca. 
21. G. dyariella Busck. Palpus jet black on outer side. Fore wing fuscous, 

somewhat mottled; head and thorax concolorous. Fore wing marked with black as 
follows: a dot or small streak on base of R and of A, a noticeably irregular, black 
bar running obliquely out from costa a fourth way out, to fold, connecting with 
the orbicular and claviform dots, which form extensions of its distal side, a black 
bar at end of cell, connected to a vertical bar resting on the anal angle, and black 
dots in cell before this. A fuscous subterminal fascia. Hind wing paler toward 
base. 18 mm. 

June; larva on poplar. 
Western Pennsylvania to Colorado. 
23.% G. nigrimaculella Busck (Chambers ms.). Fuscous, sprinkled with dark 

brown, black, and whitish; palpi with a well developed brush; head and thorax 
largely brown, the face not pale. Fore wing with costal edge black, whitish below; 
two short oblique dashes on dise; large black costal and dorsal spots at beginning 
of fringe, with an obscure pale angulate fascia beyond. Abdomen white in middle 
below. 13 mm. 

July to August. Closely similar to G. vernella; most easily distinguished by 
the dark face. 

Southern Massachusetts to western Pennsylvania. New York: Ithaca. 
24. G. gilvomaculella. Clemens. Ground fuscous, somewhat bluish, and a little 

powdery, but less than in G. nigrimaculella. Head concolorous; face pale below; 
second segment of palpus with large brush, blackish, lightly dusted with pale 
yellow; third slender and mostly black. Fore wing somewhat shaded with yel- 
lowish, especially on costa; the costa with broad obscure blackish bars, and a pale 

19 Number 22 is vacant. ; j 



LEPIDOPTERA OF NEw YORK AND NEIGHBORING STATES | 269 

streak from beginning of fringe nearly meeting one from inner margin. A large 
blackish spot in cell and a smaller one before it in fold, both more or less flanked 
with yellow scales and minute tufts. Second discal dot much smaller, incon- 
spicuous. Abdomen mottled below. 18 mm. (biminimaculella Chambers). 

Caterpillar on oak. Moth in July. 
Pennsylvania (?); Missouri; Texas. New York: East Aurora, Ithaca. 
25. G. pseudoacaciella Chambers. Dark purplish brown, somewhat powdery, 

flecked and streaked with ochreous and white; head, antenne and palpi mixed 
brownish and white. Fore wing with a pale subcostal streak from base to apex, 
sometimes obscure, a pale spot at beginning of costal fringe and a dorsal one 
opposite, sometimes joined into an obscure fascia. First three segments of abdomen 
dorsally with finely toothed contrasting yellow scales. 18 mm. (cecella Zeller). 

The markings are strongly variable but the species may be distinguished from 
most Gelechiide by the yellow base of the abdomen (which occurs more often in 
Gnorimoschema than Gelechia). Often the costal region is shaded or suffused with 
brown, and the antemedial oblique bars may be absent. 

Caterpillar on Robinia, often invading mines of other Tineids, especially when 
young; later between leaflets sewed together. Green with light brown head and 
cervical shield; abdomen with subdorsal and stigmatal stripes and addorsal and 
lateral spots; larva, when young, black. Moth in May and June, and August. 

Western Pennsylvania; southern Ohio; Illinois. 
26. G. serotinella Busck. Very similar to G@. pseudoacaciella and not always 

distinguishable in the imago, but usually with the costa practically concolorous, or 
brown; never whitish; less streaked looking. 16-21 mm. 

Larva on Prunus serotina, in a nest formed of a folded leaf, the caterpillar 
feeding in a chamber roofed with a heavy sheet of white silk, and living in a black 
frass tube, much like Catastega. Cocoon within the frass tube. Caterpillar whitish, 
with brown head and cervical shield, with brown narrow addorsal lines on body, 
and four broader lines on sides; when young greenish white with black head and 
cervical shield. 
Moth in July and August. 
District of Columbia; Virginia; Illinois; Missouri; Colorado. 
27. G. fondella Busck. Powdery light fuscous. Antenne annulate black and 

ochreous; palpus sprinkled with black; head and thorax concolorous; fore wing 
with each scale darkening to tip, faintly roseate; two conspicuous black spots 
trisecting the costa, and converging below, the outer strongly oblique, and covering 
orbicular as well as reniform. Extreme apex dusted with black, not contrasting. 
Hind wing light ochreous fuscous. Legs pale, with black bars on outer side. 
Sometimes with the orbicular and reniform separate from the postmedial bar, but 
the orbicular always very large and touching the reniform. 13-14 mm. 

June. 
Marvland to western Pennsylvania. 
28. G. pseudofondella Busck. Dull ochreous, slightly dusted with black. Palpi 

with slight black mottling and bar near tip; head pale; fore wing with black dots 
on edges at extreme base and dot in fold near base; an outwardly oblique ante- 
medial fascia from costa to fold; a more diffuse postmedial fascia reaching inner 
margin and covering the reniform; and a small blackish orbicular spot between 
them. Apex heavily shaded with blackish. 14 mm. 

June to July. 
Northern New Jersey to North Carolina and Illinois. New York: Ithaca. 
29. G. mediofuscella Clemens. Clay color, dusted in varying proportion with 

dull black; antenne annulate with white and blackish; palpi dominantly dark. 
Fore wing with base dominantly of the ground color, ending at a black oblique 
fascia from costa to fold, defined on inner side. Outer part mottled and dusted 
with black, gradually shading into the black fascia; usually without definite 
markings. 
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This species is rather similar to some forms of the bicostomaculella group, but 
with no blue tint, and with the hair pencil very weak. In dark specimens the 
yellow base may be almost obliterated; in light ones it is continued by a band 
along the inner margin to beyond its middle. This is one of our species which 
come closest to the subgenus Lita, but its hind wings are too broed to pe typical. 
10-15 mm. (vagella Walker, fuscoochrella Chambers, Lita liturosella Zeller) . 

Early spring; July. Larva in seeds of Ambrosia trifida. 
General in distribution and not rare. New York: Peru, Rock City, (Cattaraugus 

County), Crosby, Potter Swamp (Yates County). 
30. G. walsinghami Dietz. Palpi ash gray; outer side of first and base of second 

joints fuscous; tuft divided, dusted with fuscous; third joint dusted with fuscous, 
with a broad dark ring. Antenne faintly annulate. Head, body, and fore wings 
gray; a dark brown posterior spot on thorax. Fore wing marked with dark rich 
brown; a triangular sub-basal patch, not reaching costa; a longitudinal stripe 
through middle of apex, defined below and interrupted by a pale postmedial fascia 
which is defined inwardly and preceded with brown at costa. Some raised white 
seales in fold. 15 mm. (Psewdochelaria Dietz). 

Late May to July. Caterpillar pale green, in a white ‘web on under side of leaves 
and along petioles of Rhus typhina in late August and September. 

Western Pennsylvania; Anglesea, New Jersey. New York: Ithaca. 
31. G. pennsylvanica Dietz. Similar to G. walsinghamt. Dark basal area extended 

outward toward end of cell, where it joins the longitudinal streak, and reaching 
base of inner margin; the transverse fascia less conspicuous. 15 mm. 

July. 
Western Pennsylvania. 
32. G. tephriasella Chambers. Pale gray, dusted with white; palpi dark brown, 

second joint white-tipped, third white-dusted, with a white annulus; antenne light 
gray and white, with three or four strong annuli toward tip (like Aristotelia 
absconditella and Duvita conclusella). Fore wing with each gray scale white- 
tipped; wing darker toward apex; a narrow, white fascia at beginning of fringe, 
an oblique streak from costa before middle, and obscure darker terminal dots. 
10 mm. 

Kentucky. Type lot only known. 
33. G. nundinella Zeller. Pale buff or cream, with yellow-brown shading and 

sparse black dusting, tending to form longitudinal striation toward border and 
oblique shading on disc. Palpus pale with two brown patches each on second and 
third segments. Hind wing somewhat grayer. 20 mm. (beneficentella Murtfeldt) . 

Caterpillar on Solanum carolinense, the first brood webbing the terminal leaves 
into a hollow ball, the second brood in the berries. Pupa in the nest. Larva with 
head and cervical shield black when young, olive-brown when mature. Body yel- 
lowish green with dark glaucous dorsal stripe. : 

District of Columbia; Texas; Missouri. 
As the moth has R and M, quite widely separate at origin, though divergent, 

and the third segment of the palpus is rough, it would probably be better con- 
sidered a Gnorimoschema or primitive Phthorimoea without pencil, but is usually 
placed here. The pupa also is unlike other true Gelechias, though far from the 
other Gnorimoschemas and Phthorimeas studied. 

34. G. arenella Forbes. Pale clay-color, the veins perceptibly paler, with some 
scattered black scales; black discal dots and a dot in the fold; black terminal dots. 
20 mm. 
May, June, and August. 
Massachusetts, on the coast. New York: Rockaway Beach. 
The species is not close to Gelechia petasitis, of Europe, with which it has been 

confused. 
35. G. branella Busck. Dull dirty ochreous, a little uneven; face paler; antenne 

paler, annulate with black; palpi fuscous, the inner side and apex of second seg- 
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ment pale. Fore wing with extreme base of costa black, and some scales on inner 
margin; a black dot near base; two discal dots, and a contrasting dot in fold 
before the first one. A series of diffuse black terminal dots. 13 mm. This moth 
is superficially much like Aristotelia quinquepunctella and some Tineas. 

G. (Teleia) sequax of Europe was reported by Zeller from Massachusetts. It 
may be distinguished by the hind wing narrower than the fore wing and narrower 
than its own fringe, and by the black dash in the apex. 

The following nominal species are unknown to me. Many of them have not 
been recognized since their description, and a fair proportion are likely not to be 
true Gelechias. 

.G. ambrosieella Chambers. Cincinnati Quart. Journ. Sci., vol. 2, p. 239. 1875. 
Kentucky. 

angustipennella Clemens. Proc. Ent. Soc., Philadelphia, vol. 2, p. 119, 1864. 
Pennsylvania? 

. aurimaculella Chambers. Canad. Ent., vol. 4, p. 172. 1872. Kentucky. 
badiomaculella Chambers. Canad. Ent., vol. 4, p. 192. 1872. Kentucky. 

. brackenridgella Busck (detersella Clemens, not Zeller). Proc. Acad. Nat. Sci., 
Philadelphia, 1860, p. 164. Pennsylvania: 

brumella Clemens. Proc. Ent. Soc., Philadelphia, vol. 2, p. 416. 1864. Labrador. 
. capiteochrella Chambers: Cincinnati Quart. Journ. Sci., vol. 2, p. 252. 1875. 

. caryevorella Packard. Rept. U. S. Dept. Agr., 1885, p. 331. 1885. Rhode 
Island. 

. cassella Walker. List Lepid. Ins. Brit. Mus., part 29, p. 594. 1864, North 
America. . 

. discoanulella Chambers. Cincinnati Quart. Journ. Sci., vol. 2, p. 254. 1875. 

. flavicorporella Walsingham. Trans. Amer. Ent. Soc., vol. 10, p. 177. 1882-3. 
Massachusetts. 

. flecurella Clemens. Proc. Acad. Nat. Sci., Philadelphia, 1860, p. 163. Penn- 
sylvania. 

. fuscoluteella Chambers. Canad. Ent., vol. 4, p. 106, 147. 1872. Kentucky. 

. fuscomaculella Chambers. Canad. Ent., vol. 4, p. 170. 1872. Kentucky. 
fuscopunctella Clemens. Proc. Ent. Soc., Philadelphia, vol. 2, p. 12, 121. 1864, 
Pennsylvania? 

griseaella Chambers. Canad. Ent., vol. 4, p. 88. Canada. (grisseella Chamb. 
Bul. U. S. Geol. and Geog. Surv. Terr., vol. 4, p. 144. 1878.) 

. grisella Chambers. Canad. Ent., vol. 4, p. 171. 1872. Kentucky. 

. immaculella Kearfott. (Not published?) 

. labradorica Meeschler. Canad. Ent., vol. 4, p. 125. 1872. Labrador. 

. liturella Walker. List Lepid. Ins. Brit. Mus., part 29, p. 591. 1864. Nova 
Scotia. 

. milleriella Chambers. Cincinnati Quart. Journ. Sci., vol. 2, p. 253. 1875. 

mimella Clemens. Proc. Acad. Nat. Sci., Philadelphia, 1860. p. 163. Penn- 
sylvania? 

. obscurella Chambers. Canad. Ent., vol. 4, p. 170. 1872. Kentucky. 

. obscurusella Chambers. Canad. Ent., vol. 4, p. 106, 128, 148. 1872. Kentucky. 

. ornatifimbriella Clemens. Proc. Ent. Soc., Philadelphia, vol. 2, p. 420. 1864. 
Illinois. 

. palpialbella Chambers. Cincinnati Quart. Journ. Sci., vol. 2, p. 253. 1875, 
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G. pullifimbriella Clemens. Proc. Ent. Soc., Philadelphia, vol. 2, p. 120. 1864. 
Pennsylvania? 

G. punctiferella Clemens. Proc. Ent. Soc., Philadelphia, vol. 2, p. 119. 1864. 
Pennsylvania ? 

. rileyella Chambers. Canad. Ent., vol. 4, p. 106, 147. 1872. Kentucky. 

. simpliciella Chambers. Cincinnati Quart. Journ. Sci., vol. 2, p. 238. 1875. 
Kentucky. 

. suffusella Chambers. Canad. Ent., vol. 4, p. 171. 1872. Kentucky. 

. thoraceochrella Chambers. Canad. Ent., vol. 4, p. 169. 1872. Kentucky. 

. unistrigella Chambers. Canad. Ent., vol. 5, p. 176. 1873. Kentucky. 

. versicolorella Chambers. Canad. Ent., vol. 4, p. 127, 147. 1872. Kentucky. RRRA RR 

3. GNORIMOSCHEMA Busck 

(Lita; Gelechia, in part) 

Closely similar to Gelechia. Third joint of palpus thickened with rough scales 
except at extreme tip; second joint with distinct divided brush, variable in size. 
Fore wing as in Gelechia, a considerable proportion of the scales usually finely tipped 
with white. Hind wing (figs. 159, 160) with acute subfalcate apex, long-drawn-out 
in the smaller species. R and M, well separated at base, more than half as far 
apart as at margin, but divergent. No hair pencil. 

This is a medium-sized genus, composed of two well-distinguished groups. In 
the large typical forms the hind wing is only subfaleate and is broader than its 
fringe; their larve are gall-makers in various Composite, cutting an exit hole just 
before pupation and pupating in the gall. The smaller group have narrow, long- 
drawn-out hind wings, with a fringe broader than the membrane. The biology of 
this group is none too well known, but a couple of species, at least, feed on Solan- 
acee like the Phthorimeas. Only members of the second group are known in 
Europe, where they are not generally separated from Lita. The species run very 
close, and the key will not be wholly trustworthy. 

Key to the species © 

1. Scales practically all dark-tipped. 
2. Fore wing almost evenly black, with a few scattered, white-tipped scales and 

a considerable showing of white scale-bases................ 8. busckiella. 
2. Fore wing powdery fuscous gray, without black................ 1. detersella. 

1. A considerable proportion of scales with fine white tips (most prevalent in the 
moderately light, grayer parts of the fore wing; practically confined to the 
postmedial line and fringe in G@. banksiella). 

2. Fore wing with inner fourth distinctly paler than costal fourth. 
3. Head and palpi whitish (except outer half of third segment of palpus). 

4. Fore wing deep, rich, rusty brown...............06- 2. gallediplopappt. 
4 Wore wing light, ochreous!) s/c) velae «sles e) ee enteteclos 3. pallidochrella. 
4. Fore wing largely whitish, with a dark streak on fold..4. gallewasteriella. 

3. Head and palpi rather dark powdery gray, about like the gray parts of 
the! wanlosiisleis lon ue veste (ua ea seas an te eane aes 5. gallesolidaginis. 6. salinaris. 

2. Costal and dorsal parts concolorous; mostly smaller species. 
3. Fore wing heavily streaked with elay-color, leaving a broad, longitudinal 

dark streak from base to apex... .).3/-!0s = Js ss acne eee 1l. henshawiella. 
3. No dark longitudinal streak. 

4. Fore wing with three ocellate, brown, dark-centered discal spots. 
10. triocellella. 

4. With obscure ocellate spots or none. 
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5. A heavy, blackish, oblique bar from costa near base, crossed by a more 
or less distinct dark streak running from middle of costa toward 
base; Off] di ge itemise Seetimasrererey \ellateRehene torah 12. lavernella. 

5. No heavy, black, oblique bar in antemedial region. 
6. Expanse about 18-25 mm. Obscurely streaked longitudinally with 

erayand! plackishewsmeg- cys ucree tale Pelee eelea ete tetehein= 18. alaricella. 
6. Expanse about 12 mm., or ground brown and not streaked. 

7. With yellow longitudinal streaks between veins...... 13. axenopis- 
7. Yellow longitudinal streaks absent or rudimentary (about as 

wide as a scale). 
8. Ground white, lightly dusted with black-barred scales; antenne 

with white annulations broader than dark ones. 
9. Slightly yellowish, with very irregular powdering. 

14. batanella 
9. No yellow shade; with even powdering; larger than G. bata- 

COLEUS & PAGS GUE EO UE OOS SHORES oan mae 15. petrelle. 
8. Fore wing not mostly white; white annulations on antenne 

narrow. 
9. Fore wing, thorax, head, and palpi suffused with pink. 

: 9. brackenridgella. 
9. Not suffused with pink. 

10. Black-dusted on white; each scale with a heavy black bar 
and only a few showing the white tip.....8. busckiella. 

10. A large, irregular, evenly colored, chestnut-brown area, 
contrasting with the black ground....... 17. banksiella. 

10. Broadly shaded with brown and powdery blackish; with 
no contrasts at all and no sharp boundaries. 

7. subterranea. 
10. Nearly unicolorous fuscous (not seen). 

16. scutellarieella. 
10. Evenly powdered dull fuscous with four black dots on 

CISC) Se ioee ous) sicleieielisve eisieles +) si siepelseieysre ae siene oCILETLO DOCLELLG. 

1. G. detersella Clemens. Head grayish fuscous; palpi pale yellowish white, with 
two fuscous patches on second segment; a very narrow ring near base and a broad 
one near tip of third segment. Antenne annulate, lighter and darker fuscous, 
without any white. Fore wing grayish, each scale outwardly fuscous, without 
any white tips; obscure darker, dots at middle and end of cell and one in fold. 
Fringes and hind wing pale ochreous gray; fringes of hind wing yellower. 11 mm. 
(Not seen). 
Pennsylvania. 
2. G. gallediplopappi Fyles. Deep Indian red, including thorax; unspotted, but 

with a divided pale fascia near hind margin. Head white; upper part of palpus 
brown, with a white ring on tip of second segment. 22 mm. 

The caterpillar forms a gall well up in the main stem of Diplopappus umbellatus. 
The pupa is suspended in the gall, but the exit hole is not plugged nor the gall 
ee with silk. (This may be merely a stained specimen of G. gallwasteriella. ) 

anada. 
3. G. pallidochrella Chambers. Pale ochreous all over; palpus with two dark 

rings on third segment; antenne annulate at tip only, brown; fore wing sparsely 
dusted with fuscous, and with an oblique line across base of wing; a second line 

. a fourth way out; apex fuscous. Hind wing duller. 19 mm. (Not seen.) 5 
Kentucky. 
4. G. gallzasteriella Kellicott. White, spotted with brown and blackish, and 

lightly dusted with black; with only the middle of the costal half dominantly 
dark, as a rule; a large central costa patch running down to a small bar in fold. 
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Palpi white, second segment with a little gray, third with outer half except extreme 
tip black. 22 mm. (asterella, in error). 

Caterpillar in a more or less triangular gall on top of dwarfed stems of Solidago 
latifolia, cesia, axillaris, and Aster divarvicatus, the forms of the gall differing 
with the plant. Hole cut and plugged before pupation. 

Canada to Pennsylvania and Michigan. New York: Ithaca. 
5. G. gallesolidaginis Riley. Powdery gray, including head and palpus; most 

of the scales pale at base with a heavy black bar and fine white tip. Basal half 
of third segment of palpus contrastingly pale; fore wing with middle half of 
wing toward costa heavily shaded with brown or brownish black, contrasting, 
and with the boundary toward base oblique and fairly definite. Some dark shading 
also near base of inner margin and toward apex. 22 mm. 

Caterpillar in stems of goldenrod, not stopping the growth of the plant, but often 
slightly dwarfing it; forming a fusiform gall. Pupa in a silk hammock suspended 
opposite the emergence-hole, which is plugged. Parasitized caterpillars (Copidosoma 
gelechie) grow abnormally large and die before cutting the exit-hole. The moth 
emerges in late August, and is said to hibernate occasionally. The eggs are normally 
laid in the fall, and hibernate. 

General in distribution and not rare. New York: Vicinity of Buffalo, Ithaca, 
Big Indian Valley, Albany; Richmond Hill, Long Island. 

6. G. salinaris Busck. Closely similar to G. gallesolidaginis but averaging slightly 
smaller and broader winged; band on third segment of palpus less definite; fore 
wing with markings slightly more diffuse and tending a little to longitudinal stria- 
tion. 20-22 mm. 

The moth flies early in September. The larva hatches the same year, but does 
not begin to form the gall till the following spring. The gall is similar to that of 
G. gallesolidaginis, but usually nearer the ground; in Solidago salinaris. 

Coast of Massachusetts. 
7. G. subterranea Busck. Body blackish, dusted with white. Antenne with 

black, brown, and white; fore wing rich reddish to chocolate brown, irregularly 
sprinkled with blackish, white-tipped scales; fringe whitish, brown-powdered. 
Hind wings yellowish fuscous with grayer fringe. Abdomen as usual, with yellow 
at base. 18 mm. 

Early September. Galls small, about 15 mm. long, at the bases of the clustered 
stems of Aster multiflorus; usually in a cluster. 

Boston, Massachusetts. 
8. G. busckiella Kearfott. Dull black, dotted all over evenly with the white 

scale-bases; a few of the scales also narrowly white-tipped. Head, thorax, and 
palpi also mainly black. Hind wing blackish fuscous. 18 mm. 

The caterpillar forms a long, cylindrical gall in the side-branches of Aster patens 
dwarfed by Thiodia radiatana, and stops the growth of these side-branches beyond 
the galls. The larva may be found in July and August, the moth in November. 

Northern New Jersey. 
9. G. brackenridgella Buseck. Moth similar to G. swbterranea but with the whole 

wing, including the fringe, brownish, and strongly suffused with pink, and also 
the head, palpi, and thorax. No definite markings but traces of a longitudinal 
shade rather below middle of wing outwardly. 20 mm. 

Gall quite like G. gallesolidaginis, but smaller; in stem of aster. Moth in 
October. This may be the same as G. septentrionella Fyles. 

Magnolia, Massachusetts. 
10. G. triocellella Chambers. White, contrastingly shaded and dusted with black; . 

whitish ante- and postmedial white fascie, converging toward inner margin, a 
little diffuse, and defined with black shades. Large black antemedial and 
discal dots, and a similar dot in fold, ringed with white and buff, and with some 
buff shading near base. 12 mm. 

Colorado; reported by Dietz from New Jersey. 
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11. G. henshawiella Busck. Whitish, with scattered fuscous-barred scales which 
gather into a contrasting dark band from base to apex, a third as wide as the 
wing or more, leaving the costal side of the streak much wider, and suffused and 
streaked with brown. A couple of black dashes on the upper edge of this band 
and one in the fold on its lower edge. Irregular, black terminal dots. Head and 
thorax pale; palpi with four more or less distinct dark bands. 12 mm. 

Eastern specimens are not typical and may represent a new species. Barnes 
and McDunnough consider this a.synonym of G. ochreostrigella. 
May and June. 
Hampton, New Hampshire; western Pennsylvania; also South Dakota and west. 
12. G. lavernella Chambers. Fore wing black-powdered on pure white, shaded 

and noticeably streaked with yellow-brown; palpus yellowish with two dark rings 
on third segment. Fore wing mottled with black; a heavy fascia from costa near 
base obliquely out to fold, where it may enlarge into a patch, and is met by a 
more or less distinct dark streak from costa near middle to base of fold. The 
latter often broken, or partly obsolete. Postmedial fascia distinct, defined with 
dark. 12 mm. (physalivorella Chambers). 

Larva in fruit of Physalis. 
District of Columbia; Ohio; Michigan; and west. 
13. G. axenopis Meyrick. Palpus with second segment powdery gray, third 

white with two slender, blackish bands. Shoulders tinted with yellow; fore wing 
powdery gray, with several rusty yellow streaks between the veins, toward apex 
breaking up into a series of oblique streaks between the veins. 11 mm. (artemisiella 
Kearfott, not Treitschke). 

Meyrick considers this a Phthorimea. It will almost certainly be congeneric 
with “Lita” artemisiella of Europe. 

Caterpillar webbing together the young terminal leaves of Artemisia canadensis, 
and eating back into the stem. 

Atlantic States. 
G. saphirinella Chambers is similar, but with nearly white second segment of 

palpus, blackish shoulders, and more brilliant orange-red stripes on wing. Eastern 
records should probably be credited to G. axenopis. 

14. G. batanella Busck. Antenne annulate with black and white, the white 
annulations as wide as the black; and without distinct brown ones. Palpi obscurely 
annulate. Fore wing white, usually lightly dusted with black; the black gathering 
into a shade at apical third, or defining an angulate pale postmedial line; four small 
yellow and light brown spots at middle and end of cell, and middle of inner edge, 
and two more farther out, all obscure and variable; fringe white, black dotted, 
and with a broken black line. 12 mm. 

June. 
New Jersey to western Pennsylvania. 
15. G. petrella Busck. Head, palpi, thorax, and wings white; almost evenly and 

moderately dusted with fuscous, the white dominant. Antenne white, ringed with 
black. Discal dots blackish, not contrasting. 17 mm. 

May. 
Hampton, New Hampshire. 
16. G. scuteliarizella Chambers. Fore wing dark powdery fuscous, each scale 

bluish at base and finely tipped with white; apex paler, with ill-defined whitish 
costal and dorsal streaks; palpi yellowish within. 9 mm. 
The caterpillar is white, with a pale yellow head; and lives in a flat, curved 

case covered with frass, which it leaves to mine in a leaf of the food plant. 
Apparently, a single case is used, which is permanently attached by the smaller 
end. Food: Scutellaria. 

Only the type is known. 
Kentucky. 
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17. G. banksiella Busck. Blackish. Palpus light gray on dorsum of second 
segment and extreme apex of third; antenne narrowly ringed with white. Fore 
wing with white powdering at apex, and indicating a broken postmedial fascia; 
disc of wing occupied with several rounded, even, chocolate or yellow-brown spots, 
which are often confluent into an irregular patch; and a more diffuse band on 
fold and inner margin. First two segments of abdomen yellow on dorsum (as 
usual in the genus). 12 mm. 
Moth in July and August. Caterpillar on Solidago. 
Massachusetts to western Pennsylvania. New York: Essex County, Batavia, 

East Aurora, Otto, Ithaca, Sea Cliff. 
' 18. G. alaricella Busck. Powdery fuscous gray, the dominant scales with dull 
luteous base and white tip; intermixed with yellow scales, which tend to gather 
in numerous obscure longitudinal streaks. Discal dots black, rather elongate, 
obscurely ocellate with the yellow. Costal edge blackish, contrasting. Palpi 
powdery gray with a narrow basal and a broader outer ring on third segment. 
Antenne annulate. 18-25 mm. . 

Western Pennsylvania. 

4. PHTHORIMGA Meyrick 

(Bryotropha; Lita; Gelechia, in part) 

This genus is closely similar to Gnorimoschema. The white-tipped scales are 
perhaps less frequent. The third segment of the palpus averages more smoothly 
scaled. The male has a heavy pencil of hair at the base of the hind wing above, 
distorting the venation. The known caterpillars all feed on Solanacee and appear 
to be rather similar in habits. The names “ potato tuber moth” and “ tobacco 
splitworm” apply especially to P. operculella, but some of the accounts of injury 
seem to be based on other species. The species are close and difficult to recognize, 
P. operculella and glochinella being often indistinguishable in the female. 

Key to the species 

1. Fore wing with a couple of longitudinal black stripes........... 2. striatella. 
1. Fore wing not black-striped. 

2. Strongly mottled with dark brown, with a series of dark spots along costa 
OUGWATGN Ys Prtate sr otere oteee fo: slovcversiehayes chats. loremotercl oars’ sues Neveraicuerewens 4. marmorella. 

2. With only the ordinary dots and a faint series of terminal dots dark. 
3. SMX PANS: 7 MIN 5's «ste. o'e che eyo 166: ci alel ele) stoletolous oleleveseiel eke lepine (1) minor. 
3. Expanse over 10mm.” 

4. Normally larger, yellow scaling more distinct and forming well marked 
longitudinal streaks; male with large dorsal and ventral flat lobes to 
genitalia, covering the valves...:..........0.c0c0eere ar 1. operculella. 

4. Normally smaller; yellow scaling obscure and usually not gathering 
into longitudinal lines, sometimes practically absent; male with dorsal 
and ventral lobes small and tapering; valves slender, claw-like, 
EXPOSCMEepysere cvelorermisny eee selene tore elcome cerere iekatireieners 3. glochinella. 

1. P. operculella Zeller. Powdery gray, streaked between the veins with pale 
ochreous. Head pale, usually cream white; palpi similar, with a few gray scales. 
Antenne grayish, annulate with dull black. 12-16 mm. (Bryotropha solanella 
Boisduval). 

This species breeds continuously in the warmer season in stored potatoes, having 
many broods a year. The caterpillar is whitish, often with some pink or green 
shade, with a black head and cervical shield. Typically, when young it is a leat- 

20 See also Gnorimoschema azenopis. 
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miner; later it enters the large veins of tobacco, or the shoots of potato. Eggs are 
also sometimes laid on the surface of potatoes if left exposed above ground in the 
field or in storage. In that case the young larve feed at first just under the skin, 
and later bore through the potato in all directions. Pupation takes place in a 
cocoon outside the burrow, as a rule. The larva also works in leaves, stems, and 
fruits of other Solanacez. 

The distribution is general southward. 
P. minor Busck is an exactly similar, but much smaller, form, or species, from 

the far South. j 
2. P. striatella Murtfeldt. Antenna blackish. Fore wing light wood-brown, 

streaked with dark brown and with some powdery gray, especially at apex and in 
fringe. A black streak from base through upper part of cell to apex, and a broader 
irregular and diffuse one running above inner margin to anal angle. Genitalia 
much as in the following species. 12 mm. 

Larva in berries of Solanum nigrum; pale greenish yellow with five irregular 
and interrupted crimson stripes, the lateral ones formed of series of spots; head, 
cervicul shield, and true legs proportionately small, shining dark brown. 

St. Louis, Missouri; California. 
3. P. glochinella Zeller. Closely similar to P. operculella. Fore wing pale yel- 

lowisn gray to the naked eye; under the'lens the color made up of a mixture of 
black-and-white scales and pale ochreous scales, the latter often very few and 
usually scattered. Head usually powdery light gray, including palpi. Male 
genitalia with a short, triangular, dorsal plate, a slightly larger, trough-shaped, 
ventral one, and two slender, curved valves. Usually distinguishable from oper- 
culella by the evener coloration, but occasionally indistinguishable in the female. 
12-14 mm. (solaniella Chambers, in part; similiella Chambers, in part, not 
Ptycerata similielia) . 

Larva green, becoming almost blue when mature; in a dense, silken, frass- 
covered tube, in a mine in leaves of Solanum carolinense. Pupa in a cocoon at 
surface of ground. 

Missouri; Texas. 
4. P. marmorella Chambers. Light yellowish fuscous, irregularly spotted and 

mottled with dark brown. 9 mm. 
Types only known. 
Kentucky. : 

5. ANACAMPSIS Curtis 

(Tachyptilia Heinemann; with Compsolechia Meyrick) 

Palpi with second segment smooth or slightly roughened above the middle; 
third longer, slender, and pointed; fore wings long with blunt apex, rounded outer 
margin, and well-marked anal angle above Cu,. Venation as in Gelechia. Hind 
wing much broader (often nearly twice as broad as fore wing), rounded-trapezoidal, 
not sinuate, with normal venation; R and M, approximate; a fringe on Cu. 

The moths of A. agrimoniella and A. levipedella, at least, walk in a circle on 
alighting, like the Choreutidae. 

Key to the species 

1. Fore wings without any markings on basal half; though usually with light 
outer markings. 

2. With a white transverse fascia. : 
3. Two or three longitudinal white apical dashes, sometimes fusing into a 

WTEC Germ in a leary eae eee ee ater a ene tremarehnteue 8. tristrigella. 
3. Without white terminal dashes. : ' 

4, Markedly darker beyond fascia...............eeeeeeee 7. agrimoniella. 
4. Ground equally dark both sides of the fascia....... 6. lupinella in part. 
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2. No transverse fascia. 
3. One white costal streak or none. 

vas al prriyellowa sete wyerte ctor aesicvee oli el oer siterac cisternae ee 5. nonstrigella. 
4) Palpidark browne srclestes close ile chien eee 6. lupinella in part. 

S wo, white costal Spots! siete so clgsrielleia cle etelelo eee cee 9. levipedella. 
1. Basal half of fore wing more or less mottled. 

2. Crisply dusted and marked with black on white............ 2. niveopulvella. 
2. Ground practically even. 

3. Postmedial line indicated by a white dot at costa and a yellow one on 
inner margin; palpi unicolorous whitish, more or less contrasting 

4. crescentifasciella. 
3. Postmedial line all one color and continuous or nearly so, often faint. 

4. Ground ash gray. Larger. Second segment of palpus blackish with 
WIGS CUP) Panton. -jc HEE AE OS SO ORO UE Ub.c'ond 0c 1. innocuella. 

4. Ground gray-brown. Smaller. Second segment of palpus unicolorous, 
about theycolororithes fore swind.-). 71. eincie ietieeere 3. rhoifructella. 

I. Second segment of palpus with a loose tuft above (Anacampsis). 

1. A. innocuelia Zeller. Ash gray, postmedial line paler, transverse, well out, 
waved, and followed by a blackish shade; three blackish dots in cell and one or 
two in fold. Palpus somewhat paler, with basal two-thirds of second segment 
blackish, contrasting. A slight tuft on upper side of second segment. 20-24 mm. 
Common in July. The caterpillar forms a cylindrical roll of a leaf of poplar. 

It usually cuts the petiole early in the last stage, and finishes its feeding in the 
decaying leaf lying on the ground It may be found in June. It is transparent, 
the white fat and green food showing through; head black or black-brown, cervical 
shield brown, with black sides and posterior edge, true legs and tubercles black. 

Massachusetts to Colorado. New York: Ithaca, Ilion, Pearl River. Cold Spring 
Harbor, Long Island. Bagh 

2. A. niveopuivella Chambers. Palpi blackish, white at tip of second and upper 
side of base of third segments. Fore wing brownish black, heavily dusted with 
white, the markings as in A. innocuella but strongly contrasting, formed of the 
white powdering. 20 mm. Caterpillar on willow. Moth in July and August. 
Probably a contrasty variety of innocuella. 

Quebec to Wisconsin and British Columbia. 

II. Second segment of palpus smooth above (Compsolechia). 

3. A. rhoifructella Clemens. Grayish fuscous, marked as in A. inmnocuella, the 
dark discal spots variable in size and often a much warmer yellow-brown. Palpi 
warmer yellow-brown, paler toward tip, but without any sharp contrast. 15-18 mm. 
(consonella Zeller, ochreocostella Chambers, quadrimaculella Chambers 1874, not 
1875). 
General from May to August. Caterpillar in the spring in the fruit-spikes of 

sumach (Rhus typhina), feeding on the crimson hairs and exterior coat of the 
drupes, living in a silken gallery within the cluster, and leaving strings of frass 
outside. Cocoon in a slight silken web near the surface, in the frass. Caterpillar 
immaculate, of. various shades of brown with darker head and tubercles, and 
blackish cervical shield. There is a species apparently the same as this on 
Viburnum. 
New York: West Farms (the Viburnum species). 
4. A. crescentifasciella Chambers. Ash gray, finely dusted with brown; a very 

indistinct, pale, crescentic fascia at beginning of fringe, strongly concave toward 
base, and rarely absent. One or two minute dark spots in dise and one at apex. 
12 mm. coo 4 
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April and May. Caterpillar on Krameria. This species has been confused with 
Duvita. conclusella. 

Kentucky; Texas. 
5. A. nonstrigella Busck. Antenne black, annulate with silvery white; palpi 

bright deep ochre, the joints black-shaded at tip; eyes dark red; face white, 
iridescent, shading into the dark olive brown, iridescent vertex and thorax. Basal 
two-thirds of fore wing dark olive, apex blackish with a few golden brown scales. 
Hind wing dark purplish fuscous; fringe of inner margin white. Abdomen yellow 
below, black and white annulate above. 15 mm. : 

July and August. 
Northern New Jersey; western Pennsylvania. 
6. A. lupinella Busck. Brown-black with a straight, dull white postmedial fascia, 

sometimes interrupted or nearly obsolete. Wing sometimes streaked with brown; 
palpi brown, shaded with black. 12 mm. 

June and-July. Caterpillar dull green; head testaceous with a black spot on 
each side near eyes, cervical shield of the same color, partly edged below with 
black; tubercles black; in a slight web between leaves of lupine. 

7. A. agrimoniella Clemens. Similar to A. lupinella, the basal half of the wing 
powdery ash gray; fascia apparently always complete, and palpi pale. 12 mm. 

June and August. Caterpillar between ‘leaves of agrimony; pink when young, 
later dull green with black tubercles and pale brown head and cervical shield. 
New York to Illinois and Georgia. New York: Otto, Taughannock Falls, Sea 

Cliff, Long Island. 
8. A. tristrigella Walsingham. Closely similar to A. agrimoniella with two or 

three short, thick, longitudinal white dashes at outer margin, sometimes confluent 
in a short bar. 

Caterpillar on Corylus americana. 
Connecticut; eastern Pennsylvania; Manitoba. 
9. A. levipedella Clemens. Antenne dark brownish; head whitish beneath; 

palpus with a brown exterior spot on third segment. Fore wing dark brownish, 
coppery, paler toward base; an oblique white costal patch at middle with a longi- 
tudinal dash in fold opposite, and a second more triangular costal streak three- 
fourths way out, with two longitudinal dashes below it. Fringe with violet 
iridescence. Below, with white costo-apical dots on all wings. 10 mm. (Strobisia 
Clemens). 

June. 
Pennsylvania; District of Columbia. 

6. UNTOMIA Busck 
Palpi long, second segment slightly thickened, truncate at tip, third smooth, 

longer. Fore wing with R, and R; united, M, and Cu, stalked. Hind wing about as 
pages slightly notched below apex; R and M, short stalked; M, and Cu, connate; 
cell open. 

1. U. albistrigella Chambers. Blackish brown, slightly bronzy; a small, oblique, 
white costal streak before apex, running into fringe, and a few white scales at apex, 
near dorsal fringe. Fringe pale fuscous with a dark line. Hind wing rather 
darker. 8 mm. (Gelechia Chambers). 

June. 
Western Pennsylvania; Kentucky. 

7. ANARSIA Zeller 

Palpus of female about like Dichomeris, with third segment hardly as long; in 
male, with a more or less expansible ridge of long, loose hair on inner side of 
second segment as well as the triangular tuft of Dichomeris, and third segment 
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rudimentary, concealed in the vestiture of the second. Fore wing normal; Cu, and 
Cu, remote, M, out.of base of stalk of R, and R,;; hind wing trapezoidal, normal, R 
and M, short stalked. The male on account of its rudimentary third joint of the 
palpus might run to the Phaloniid Tortricids, but is distinguished by the neater 
triangular palpal tuft, and stalked R, and R,. 

1. A. lineatella Zeller (Peach bud moth). White, dusted and mottled with 
gray; palpal tuft blackish on outer side. A couple of black spots on costa of 
fore wing, and sometimes blackish streaks on disc on R, Cu, fold, and toward tip 
of wing. 10-15 mm. Female larger (pruniella Chambers). 

Caterpillar chestnut brown with white incisures, head, cervical shield, and feet 
black, anal plate black and whitish. It works in the buds and tips of the young 
twigs of peach and plum in the spring, killing the twigs; the later broods bore in 
the fruit and eat the stone. (H p. 426 f. 245-6.) 

General in distribution; injurious southward, and in many foreign countries; | 
probably introduced from the Old World, where there are several close relatives. 
New York: Rochester, Lockport, Clifton, Jordan Station, Ithaca, Schoharie. 

8. TRICHOTAPHE Clemens 

(Begoé Chambers; Sagaritis Chambers [?]; Dichomeris; Brachmia; 
Nothris, in part) 

Like Dichomeris, but with second joint of palpus at most only moderately 
thickened, and usually more strongly so above than below; without a triangular 
tuft; the third segment apparently arising from its end; palpus sometimes evenly 
curved as in Anacampsis; more often with the third joint set on at an angle. A 
slight variant of Dichomeris (fig. 157). 

Key to the species 

1. Ground color nearly black. 
2. Head and costal edge cream color, contrasting. 

3. Costal cream-colored band sending a curved pointed process into the dark 
Gorsal: TESTO pe oie eiepes~ cekseje. seceicueye eons ole! =) re skoneno ter rete 1. flavocostella. 

3. With a single broadly rounded process..................... 2. inserrata. 
3. With two minute sharp processes..........0......005- 3. serratiwittella. 

2. Costal edge not light. 
3. With strong iridescence. 

4, A light ochreous dot at apical third of costa............... 4. alacella. 
4. No such dot. 

5. Antenne thickened, rough-scaled............... Sehejare 6. nonstrigella. 
Ho Am Fenn se, MOLINA ies pe ose gene seetevecshaislese «auersvoneoRevelevene 5. purpureofusca. 

3. Not iridescent. 
4. Palpi yellow. 

5. Three prominent yellow dots on fore wing.............. 8. trinotella. 
5. Yellow dots minute or absent..................+-008- 7. juncidella. 

- 5. A single prominent yellow outer discal dot........... 7. leuconotella. 
4) Pal pr blackisng, id. ec tsieralsreyetenorel > pol aveyebanecens 9. levisella, washingtoniella. 

1. Ground gray, light clay color, or ochreous, without transverse markings. 
2. No heavy black markings ‘on disc. 

3. Fore wing overlaid with dark scales. 
4. An obscure dark and pale postmedial fascia, no longitudinal streaking, 

terminal line broken into bars.................-2.000- ll. inversella. 
4. No postmedial fascia, powdering gathering in streaks on veins, terminal 

line continuous, at least toward costa.............. 10. chambersella. 
3. Fore wing at most lightly sprinkled with dark scales. 
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APE arks spot Ons tOld cc <r rppsees shalers: yeiseietiorens © ororcteic 12. trimaculella. 
4° No'dark spot on fold; head whitish................-.. 13. fernaldella. 

Zee Ameamye Diack. Vi-mark ONG d1SCs chai. jcisii-isisie «hei se. 2 es cheteeies 14. setosella. 

1. T. flavocostella Clemens. Palpi with second segment loosely hairy on upper 
side (Begoé Chambers). Head and palpi light ochre; tegule cream white, fore 
wing purple-biack, with costa cream white almost to apex, narrowing a little at 
middle of wing, and broadening and sending a long spur toward anal angle at end 
of cell. 15-18 mm. 

June and July. Caterpillar on Solidago and Helianthus. 
Maryland to Georgia and Missouri. New York: Ilion, Big Indian Valley, 

Poughkeepsie, New Windsor, New York City. 
2. T. inserrata Walsingham. Very close to the last species and perhaps a form 

of it, but with the costal cream colored stripe narrowing more abruptly at middle 
of wing, and widening roundly over end of cell without any spur. 15 mm. 
May to July; Caterpillar in immature fruit of Solidago; olive green. 
District of Columbia; Missouri, and elsewhere. 
3. T. serrativittella Zeller. Similar to 7. flavocostella, the costal cream stripe 

fully as broad, even in width almost to apex, except for two minute teeth, and 
then abruptly running to a point just.before apex. 10-15 mm. (plutella 
Chambers). 

May; July to September. 
New Jersey to Florida, Colorado, and Texas. 
4. T. alacella Clemens. Chocolate brown; palpi and face bright yellow. Fore 

wing with terminal margin metallic lead colored or greenish. Costa also lead colored 
out to a cream spot before the apex, the area extending down into cell in a tooth 
at a third way out, narrowed beyond the tooth, and then with a second process 
at end of cell running across wing to inner margin. Vertex and tegule dark. 
15 mm. (ochripalpella Zeller ; goodellella Chambers). 

July. 
Massachusetts to District of Columbia; west to Missouri. New York: Ithaca; 

Sea Cliff, Long Island. 
5. T. purpureofusca Walsingham. Purplish black (becoming brownish when 

rubbed); face paler. steel Bray’ palpi and tongue bright yellow; immaculate. 
Antenne normal. 18 mm. 

June and July. 
Ottawa, Ontario, to Wyoming County, Pennsylvania; Manitoba. 
6. T. nonstrigella Chambers. Antenne very densely clothed on basal half with 

overlapping scales. as in Dasycera. Nearly black: a little iridescent; lower nart 
of face and palpi bright yellow; outer side of third segment blackish. Hind wings 
fuscous as usual but with narrow white costal edge. 

June, one brood. Caterpillar spinning together terminal leaves of Aster shortti 
in Jate April and early May; head black. cervical shield blackish, mesothorax and 
front of metathorax plum-color; rest of body grayish white with seven plum- 
colored stripes as wide as the spaces between them. Dorsal tubercles of thorax 

enlarged, black; lees black. 
Western Pennsylvania to Kentucky. 
dn 253 ‘juncidella Clemens. Dull purple-brown, with obscure darker postmedial 

fascia and spot in fold near base. Discal dots (reniform, orbicular, claviform) 
black, sometimes very lightly defined with yellow, and with a few yellow scales on 
costa before apex. Palpi and lower part of face contrasting, yellow. 15 mm. 
(dubitella Chambers). 
June to September. Apparently two broods.. Caterpillar a leaf-roller on Soli- 

dago, Aster, Artemisia, and other composites. Head and cervical shield polished 
black; mesothorax velvety black. white on posterior half, with five linear black 
marks; rest of body white and obscurely striped, tubercles small, black. 
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Canada and Maine to Virginia and Kansas. New York: Ithaca, Rhinebeck. 
T. leuconotella Busck, a slightly paler species with a single conspicuous, not 

ocellate, canary-yellow dot at the end of the cell, and a faint light brown costo- 
apical spot, has been determined by Busck from East Aurora, New York. It was 
described from Washington State. 

8. T. trinotella Busck. Antenne dark purple, palpi light ochreous, face ochreous, 
thorax and fore wing brown, prominent ochreous dots at middle of wing, end of 
cell, and in fold; a few ochreous scales at beginning of costal fringe. 15 mm. 

May. Caterpillar, apparently of this species, on Cinothera in Missouri. 
Western Pennsylvania. 
9. T. levisella Fyles. Palpi fuscous with third segment paler. Fore wing 

clouded brown, a little lighter than 7. juncidella, with a darker postmedial band 
tending to break into spots; and an obscure, pale brown, horse-shoe mark at end of 
cell. 15-22 mm, 

June and August. Caterpillar folding and crumbling basal leaves of Aster 
macrophyllus in June and eating the parenchyma. Pale green, with darker dorsal, 
subdorsal, and lateral lines; head and cervical shield glossy black; mesothorax 
brown in front,.behind with four conspicuous white patches; tubercles, spiracles 
and leg-plates black. Cocoon capsule-like, open at one end. 

Canada; New York. 
T. washingtoniella Busck, described from Ambrosia artemisiefolia, and reported 

from the District of Columbia to Missouri, appears to be the same species. 
10. T. chambersella Murtfeldt. Palpus nearly three times as long as head, sec- 

ond segment smooth-scaled above. Outer margin more oblique than usual, nearly 
straight. Fore wing clay-color dusted with light fuscous; head, thorax, and 
palpi concolorous. Fore wing with dusting gathering in blackish streaks between 
the veins; a blackish bar or streak in the cell beyond the middle, and a spot at 
the end of the cell sometimes also drawn out into a streak. Terminal line black, 
continuous; fringe whitish at base. Hind wing pale gray with whitish fringe. 
9-13 mm. (inequepulvella Chambers). 

End of May to September (2 broods?). Caterpillar in a fusiform case, on 
Ambrosia artemisiefolia, webbing together the divisions of the leaf, and eating 
the upper parenchyma from the inside. Head polished, dark brown; cervical shield 
small, yellowish; prothorax otherwise dark brown; rest of thorax and third and 
fourth segments of abdomen brown-black with a white fold on the posterior edge 
of each segment; first two segments of abdomen wholly black; the rest with an 
oblique anterior lateral band on each segment. Caterpillar making several nests, 
and pupating in the last one. 

Western Pennsylvania; Kentucky; Missouri; and south. 
11. T. inversella Zeller. Second segment of palpus with a large loose tuft on 

upper side; dark gray on outer side; third segment very short, with a black ring 
beyond middle. Fore wing shaded powdery gray, with a diffuse whitish post- 
medial band. and a longitudinal shade through cell. Slightly diffuse black spots 
beyond middle and at end of cell, and near base and middle of fold; costal edge 
blackish at base. 18 mm. (Epicorthylis Zeller). 

Texas (doubtful northward). There is a related but much smaller species 
known from Maryland and Virginia in June. 

12. T. trimaculella Chambers. Palpus with third segment only half as long as 
second. Pale yellowish, minutely and sparsely dusted with reddish ochreous; head 
and palpi nearly white; third segment of palpus tinged with fuscous. Two small, 
‘nearly round, blackish spots at middle of wing, obliquely placed in fold and cell, a 
larger one at end of celi, and a minute terminal series. 12 mm. 
April and May. Almost identical with Dichomeris touceyellus, except for the 

smoothish Trichotaphe palpus with short third joint. 
District of Columbia to Texas. 
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13. T. fernaldella Busck. Palpus very long, second segment smooth on dorsal 
side. Cream white, including head and palpi. Fore wing lightly dusted with 
light dull gray between the veins, which stand out pale. A small blackish spot 
beyond middle and one at end of cell, sometimes with a few blackish scales in 
fold below the first. Outer margin strongly oblique. 18 mm. 

June. Very similar to 7. chambersella but paler and much larger; also easily 
confused with the Gelechias if the palpi are not noted. 

Orono, Maine; Adirondacks; Manitoba. New York: Peru. 
14. T. setosella Clemens. Almost exactly similar to Dichomeris ewpatoriellus. 

Fuscous gray; a costal cream-colored stripe, gradually narrowing to postmedial 
line, where it runs out. Postmedial line yellow, slightly concave, edged beyond 
with a blackish shade. A very heavy and widely open V-shaped mark in cell and 
fold from close to base almost to middle of wing, filled with an extension of the 
cream-colored costa. 18 mm. (Malacotricha bilobella Zeller) . 

July and August. 
General and not rare. New York: Ithaca; Sea Cliff, Long Island. 

814. BRACHMIA Hiibner 
Similar to Trichotaphe. Fore wing with R, shortly stalked with R,,;. Palpi 

long, upeurved, and moderately thickened. 
1. B. hystricella Braun. Brownish ochreous or fuscous. Face straw-colored; 

palpi with two fine longitudinal lines. Antenne dark, banded beneath with whitish. 
Fore wing with veins distinctly outlined with pale straw color, costal and inner 
margins, and a streak in cell also whitish. Ordinary spots black, outlined with 
white, the one corresponding to the claviform elongate. Costal fringe straw-colored, 
dorsal fuscous, contrasting. Terminal line blackish, fringe with two dark lines. 
Hind wing yellowish white or light gray. 14 mm. 

Several broods a year; larve in rolled leaves of Hystrix patula. Larve of the 
last brood wintering in the rolled leaves. Larva with head brownish ochreous, 
the lateral margins dark reddish brown; prothorax whitish, with a continuation 
of the lines of the head; next four segments dark brown, the anterior edges of 
the first two whitish; rest of body whitish with a brown, subdorsal line and 
oblique lateral stripes. ; 

Cincinnati, Ohio. 

9. DICHOMERIS Hiibner 

(Ypsolophus auct., not Fabricius; Nothris auct., etc.) 

Palpus with a prominent eee tuft on ventral side of second segment, 
extending beyond the attachment of the third, which is longer’ than the second 
without its tufts, and slender. Fore wing long, normal; R, “and R, stalked, Cu, 
and Cu, stalked, the other veins free. Hind wing with R and M, approximate or 
shortly stalked; M, and Cu, connate or stalked; M, associated with Cu-stem. 

Key to the species 

1. Fore wing very long and narrow (over four times as long as wide) ; hind wing 
Dlimish translucent between thei veins... 4.42 cc4 ee is ie 2s ie ene ol 1. ligulella. 

1. Fore wing usually about three times as long as wide and always less than 
four; hind wing fully scaled. 

2. Fore wing with dark dorsal spot two-thirds way out.......... 8. citrifoliella.” 
2. No dark spot two-thirds way out on inner margin. 

See wonlanrcelblacks Spots On diss eyscil- cies islet valals arelsenate rc 11. eupatoriella. 
3. No large black spot on disc. 

4, Margins concolorous with the ground. 



284 WiuuiAm T. M. ForBes 

5. Usual diseal dots distinct (reniform and claviform at least). 
62) These dots light rowimi). (9. ste rs eiacialieiiieteekenetet 2. punctidiscella. 
6. These dots not light brown. 

7. Head and outer and inner margins blackish, more or less con- 
Crashing Asc eta tailels Aone web ouoUb oe bod 606 oc 7. vacciniella. 

7. Head not contrastingly- blackish. 
8. Ground red-brown with coarse paler (pinkish) powdering. 

6. trinotella. 
8. Ground not red-brown. 

9. Expanse about 12 mm. 
10. Ground rather light brown with blackish dusting; black 

terminal bars............ (Anorthosia punctipennella) . 
10. Ground blackish brown. 

11. Seattered black scales only in fringe...... 3. touceyella. 
11. Regular blackish bars in base of fringe..... 4. hirculella. 

9. Expanse about 20 mm. 
10. More or less distinct longitudinal streaks...5. bipunctella. 
NO VNotistreakedimrepenerct vs as pehetesies 10. ventrella, georgiella. 

Sa Nowdistinctwdiscall spots) istic a clcieicee ecient 9. caryefoliella. 
4. ‘Margins’ pale, contrasting) .25 <1. ci. os sieyospa et ci of lene 12. marginella. 

1. D. ligulella Hiibner. Fore wing about four and a half times as long as wide; 
hind wing notably shorter, with disc translucent; bluish between veins, the scales 
reduced and not meeting each other. Fore wing normally fuscous brown, with discal 
dots and postmedial band normally somewhat darker, but sometimes obsolete. Hind 
wing bluish, with fuscous brown veins. 15 mm. 

This is var. pometella Harris. In the typical form the costa is broadly cream- 
white, contrasting with the ground color. (The names Chetochilus contubernatellus 
Fitch, pauciguttellus and flavivittellus Clemens, and reedella, ruderella, and quer- 
cipomonella Chambers, mostly represent variant forms.) 
Common and generally distributed; often in injurious numbers on apple (the 

Palmer-worm) but sometimes rare for years together. Caterpillar green, less often 
brown, head yellow-brown, black-brown in dark specimens; cervical shield concol- 
orous with head, often heavily marked with black in dark specimens. Tubercles 
black; body with a narrow dorsal and very broad subdorsal diffuse dark bands, 
separated by whitish stripes. A leaf-roller on apple and oak. 
New York: Genesee County; Geneva, Rock City (Cattaraugus County), Ithaca, 

Nassau, Byron, Albany. 
D. malifoliella Fitch, of which no material is known to exist, is probably a form 

of ligulella. It was described from New York. 
2. D. punctidiscella Clemens. Obscure fuscous, varying in shade, with four broken 

brown transverse bands, the second formed by the rounded orbicular and claviform 
spots, the third including the discal bar. Hind wing fuscous, very slightly trans- 
lucent between the veins. Wing about three and a half times as long as wide. 
Second segment of palpus black on outer side, finely edged with white; third pale 
ochreous; antenne annulate with pale yellowish brown and deep brown; head light 
yellowish. 18 mm. 

End of May to June. 
Parry Sound, Ontario, to District of Columbia and Ohio. New York: Taughan- 

nock Falls (Ithaca). 
3. D. touceyella Busck. Palpi as in D. punctidiscellus; head and thorax pale 

ochreous, densely dark-dusted. Fore wing ochreous, dusted and suffused with 
brown; a small dark brown spot on fold before middle, and larger ones at middle 
and end of cell. Some scattered dark scales at base of fringe. 12 mm. (Anarsia 
trimaculella Chambers, not Clemens.) 

Kentucky; Texas. 
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4. D. hirculella Busck. Wing form as in touwceyella; hind wing fully scaled. 
Palpus with second segment blackish on outer side, third ochreous. Fore wing 
ochreous, heavily dusted and motiled with black scales,— in effect, blackish fuscous; 
and with blackish spots in cell, at end of cell, and sometimes a postmedial series 
of smaller ones. Fringe yellower with blackish bars in base. Hind wing lighter 
fuscous. 11-12 mm. 

East River, Connecticut. 
5. D. bipunctella Walsingham. Dull brownish yellow. Discal dots well marked; 

terminal points each at end of an obscure grayish streak, rarely obscure. Veins 
sometimes distinctly streaked. 22 mm. 

April to July. 
Digby, Nova Scotia, to Florida, along the coast. Hazelton, Pennsylvania. 

. 6. D. trinotella Coquillett. Head pinkish brown; palpus with second segment 
dark brown on outer side; tuft tipped with pale pinkish; third segment dark 
brown. Antenne annulate; fore wing reddish brown, inclining to pink; sparsely 
and coarsely dotted with black; often with three white spots near its center, the 
outermost spot crossed by a black dash, the other two edged within with black, 
sometimes with only the black spots. Hind wing dull leaden. 11 mm. (Nothris 
Coquillett. ) 

Caterpillar on hazel, in a folded leaf. 
Illinois. ren 

. 7. D. vacciniella Busck. Tuft of palpus dark brown, its apex sprinkled with 
white; third segment light brown, dusted with black, base white externally. Head 
blackish. Fore wings wood-brown, shaded with dark brown on outer and inner 
margins, and sparsely and irregularly strigose with black scales; three small, 
round, black, white-ringed dots, or a few white scales at middle and end of cell 
and in fold before the first dot; apex suffused with purple-black, becoming black 
at margins; fringes dark fuscous, with light ochreous brown tips; thorax concol- 
orous. 15-20 mm. 

Larva on cranberry. 
Pemberton, New Jersey. 
8. D. citrifoliella Chambers. Ochre yellow, densely and evenly dusted with gray. 

Palpus blackish, with tuft white tipped; third segment yellow. Thorax below, 
shoulders, and costal edge at base, black. Fore wing with two antemedial dark 
dots above and below fold; two dots in cell, in position of orbicular, and one dot 
in fold just beyond them; a pair of blackish discal dots and a stronger blackish 
shade on inner margin beyond them; postmedial line faint, pale, defined with dark, 
irregular. Hind wing gray. 18 mm. 

June. Larva yellow with black head and cervical shield; a leaf-roller and bud- 
worm on citrus and prickly ash; sometimes injurious to orange in the South. 

Cincinnati, Ohio, and south. 
9. D. caryefoliella Chambers. Palpi as usual; head and thorax golden or reddish 

iridescent, suffused with fuscous; fore wing iridescent, silky, suffused, showing 
golden, red-brown, and lead color; two or three minute dots on disc. Hind wing 
lead color. 22 mm. | 
End of June. Caterpillar green with six interrupted longitudinal white stripes. 

Head ferruginous; prothorax brown; true legs black. Sewing together leaves of 
hickory in early June. At maturity it turns white, striped and suffused with pink. 

Missouri; Kentucky; Texas. 
10. D. georgiella Walker. (1866). Varying in color from light yellowish to dark 

purple-brown, dusted with a darker shade, and with scattered black scales. Costal 
edge pinkish, sometimes very narrowly; outer margin sometimes suffused with 
pink. With antemedial, median, and discal dots, which sometimes run together 
into three darker bands, parallel and slightly oblique inward. Orbicular and clavi- 
form in the median band; almost always with some white scales; also with some 
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white scales, occasionally wanting, on inner side of discal dot. Fringe yellower; 
- hind wing mouse gray. 17-20 mm. 

_ May to July. Larva a leaf-roller on oak, skeletonizing the leaf. (Described 
from the same material as type of D. roseocostella Walsingham. ) 

Distribution apparently general. 
D. ventrella Fitch (1854) appears to be the same species, so far as can be told 

from the description; and in that case would have priority (wnicipunctella 
Clemens). 
“New York” (Fitch). 
11. D. eupatoriella Chambers. Male with a large expansible tuft, normally 

hidden behind fore coxa. Dull purplish gray or fuscous; costa whitish and 
lightly dusted with dull black, somewhat less contrasting than in- Trichotaphe 
setosella. Blackish patch on cell and fold of fore wing not quite reaching middle. 
of wing; its front edges with sharp angles near its tip and halfway between there 
and base of wing, with a right angled emargination between; shorter than in 
setosella. Postmedial line, whitish, fine, and nearly erect; the wing darkened 
beyond it to outer margin. 16 mm. (dolabella Zeller, setosella Walsingham, not 
Clemens. ) 
May to July; late September. Caterpillar on Eupatorium ageratoides and Ver- 

nonia, when on the former plant folding a leaf so that a large side vein lies against 
the midrib; greenish white. July. 

New York to Florida and Manitoba. New York: Crosby (Yates County). 
12. D. marginella Fabricius, a pale even pinkish brown species, with the fore 

wing margined all around with cream color, has been introduced from Europe 
at Westchester, Pennsylvania, and at Tarrytown and Plandome, New York. Larva 
on Juniperus communis, social in a web; brown, longitudinally striped. (Nothris 
auct. ) 

10. GLYPHIDOCERA Walsingham 

(With Sceptea Walsingham) 
Similar to Trichotaphe; palpus with second segment not swollen, evenly upturned; 

fore wing (fig. 161) with R, and R,; completely united, and often stalked with R, 
or M,; Cu, and Cu, stalked, M, occasionally arising from the base of their stalk, 
typically nearer M,. Male antenna in some species with a notch in the shaft 
near the base, edged with rough scales, and running obliquely across several 
segments. Obscure ochre yellow species, dusted more or less heavily, with the 
ordinary dots alone indicated by a gathering of the dusting. G. lactiflosella only 
is pale yellow without dusting. 

Key to the spesies 
1. R,, R..;, and M, all free. 

2. Antenna strongly notched; ground dull ochreous..........2. equepulvella. 
2. Antenna, simple;;oround. cream color... cc)... =) eee 1. lactiflosella. 

1. R, short-stalked with R,.;; notch rudimentary or absent. 
25 Mo vstalked) ried. 5 tecSitiocns ose slo oya Stevtemices ieee sO eo eo 5. dimorphella. 
2. M, free. 

3. Antenne annulate with black; a moderately powdered species. 
4. meyrickella 

3. Antenne annulate in two shades of light brown............ 3. speratella. 
JF Ra, stalked: swith: “Mic: cs crs sine cis oa. cickee oestrone 6. aberratella. 

1. G. lactiflosella Chambers. Cream color. Thorax with three dark dots behind; 
palpus simple; second segment dark on outer side, except apex. Fore wing with 
a dot in base of fold, an antemedial dot in fold, dots opposite each other at 
middle of wing in cell and fold, sometimes fusing into a bar, and a bar at end 
of cell, all brown. Terminal line brown, at apex only: Ground lightly dusted 
with brown. 12 mm. (Trichotaphe). 
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it flies in Louisiana in June. 
Texas; Louisiana; Plummer’s Island, Maryland. 
2. G. equepulvella Chambers. Fore wing with all veins well separated except 

Cu, and Cu,; male antennze with notch cutting nearly halfway through stalk. 
Light dull ochre, dusted with fuscous in about equal proportions. Palpus with 
third segment darker; head and thorax pale. 14 mm. 

Virginia; Kentucky; Texas; Colorado; and Utah. 
3. G. speratella Busck. Fore wing with R,,, stalked with R;. Antenne light 

- ochreous, in male with a slight indication of notch. Palpi slightly sprinkled with 
fuscous externally, face and head light ochreous. Fore wing thickly and evenly 
sprinkled with fuscous, and with four darker dots (the usual three and one near 
base). 18 mm. 

Western Pennsylvania. 
4. G. meyrickella Busck. Palpi ochreous, third segment slightly scaled with 

black on inner side; antenne light ochre, annulate with black, simple. Fore wing 
evenly and profusely dusted with black scales, sometimes mostly fuscous, with 
the usual discal dots but no terminal dots. Venation as in G. speratella. 

June in the South. 
Maryland and to Louisiana and Mississippi. New York: Ithaca. 
5. G. dimorphella Busck. R,,,; stalked with R, and M, with Cu, and Cu,. Palpi 

yellow, lightly mottled with black scales; antennze yellowish fuscous, not strongly 
annulate, and without notch. Head and thorax clear straw yellow; fore wing 
light straw yellow, lightly dusted with black, with two blackish. discal dots in 
cell and a well-marked terminal series. 10-11 mm. 

Maryland. 
6. G. aberratella Busck. Fore wing with R,,; stalked with M,, forking over 

apex; M; free (Sceptea Walsingham). Antenne dark fuscous and simple in both 
sexes. Head and thorax dark; palpi heavily dusted; fore wing heavily overlaid 
with fuscous scales, especially along edges and toward apex. The usual discal 
dots nearly covered over. 14 mm. 

June. 
Maryland; Virginia; Missouri. 
There is an undescribed species from New York, near aberratella. 

11. ANORTHOSIA Clemens 

Male antenna with a deep oblique notch in shaft near base, the segments before 
it much thickened. Palpi with a triangular tuft on second segment as in Dich- 
omeris, but hardly as broad at tip, and in male with a large expansible tuft above. 
Fore wing as in Trichotaphe and Dichomeris, Cu, and Cu, strongly stalked; outer 
margin oblique. Hind wing hardly as wide as fore wing, with apex more drawn out 
than in Dichomeris. 

1. A. punctipennella Clemens. Rather dark ochreous. Palpi dark brownish 
externally; antenne sharply annulate with dark brown. Ordinary spots dark, 
somewhat diffuse, contrasting, and with an additional antemedial dot or pair 
of dots. Fringe ochre yellow, with a series of black bars in its base. Hind wing 
grayer. 12 mm. 

June and July. 
Distribution general, north to Pennsylvania. New York: Taughannock Falls, 

Ithaca. 

12. STROBISIA Clemens 

Similar to Trichotaphe; palpi smooth, third segment as long as second or longer, 
both smooth and slender. Fore wing typically with R, and R, united, long-stalked 
in emblemella (subgenus Holophysis Walsingham), Cu, and Cu, stalked. Hind wing 
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trapezoidal, without decided produced apex; hardly as wide as fore wing; R and 
M, connate. Fore wing with metallic markings. 

An exotic species has been bred from a fungus bed in a termite nest. 

Key to the species 

Narrow, blue dots and) idashes.is <<. cies c's cies cisiclie so ohio sli eae ere irridipennella. 
Broad spots and bamds)-(- (ey <ictere<ie1es ew ejetcleje oo o)eio ye aise wie «o'er rele tere emblemella. 

1. S. emblemella Clemens. Fore wing brown-black, with steel-blue markings: 
a basal band, and antemedial band from costa across cell, a very irregular, narrower 
medial band, partly fused with the discal dot and forked toward inner margin, a . 
costal spot four-fifths way out to apex, and a subterminal band reaching two- 
thirds way to costa and very irregular on outer side. The bands easily become dulled 
in old specimens. 9 mm. 

June and early July. Caterpillar possibly on buckeye. 
Western New York to District of Columbia, southern Ohio, and Kentucky. New 

York: Rock City (Cattaraugus County), Taughannock Falls (Ithaca). 
2. S, irridipennella Clemens. Shining deep brown. Fore wing marked with bright 

iridescent blue. <A strongly oblique line from costa a fourth way out across cell 
and fold; a slightly more erect median line running into cell, and a longer one, 
almost three-fourths way to apex. A short bar four-fifths way out and a bar 
on inner edge near middle; the longer lines sometimes broken into dots (about 
10 in all). 10 mm. (aphroditeella Chambers, proserpinella Frey.) 

June to August. 
District of Columbia to Missouri. New York: Robinson Collection (presumably 

from New York). 

13. DUVITA Busck © 

(Anacampsis, Aproerema, Untomia, in part; with Battaristis Meyrick) 

Similar to Stomopteryx and Anacampsis. Palpus with second joint smoothly 
thickened and abruptly cut off, third slightly thickened. Fore wing normal, M, 
not stalked, M,; and Cu, sometimes stalked, typically free. Hind wing about as 
wide as fore wing, trapezoidal, with somewhat produced apex; R and M, stalked, 
M, and Cu, connate, discocellular vein imperfect. Palpus shorter and hind wing 
less produced than in Stomopteryx. Fore wing in all our species with a black 
dot immediately below the apex as in Epithectis subsimella. 

Key to the species 

Deep rust-red, banded with gray........ sh jos cep e/ens's woven oete eee 1. vittella. 
White shaded with luteous..........0 coves RIOR 60.0.0 Gc 2. nigratomella. 
Light fuscous. 
A straight, oblique, white postmedial line...................... 3. concinusella. 
A curved, and often obscure, postmedial line..................... 5. conclusella. 

Dark smoky gray......seccccce Sale ep cieieievere eiele ehersteo slert Gtk eee 4. tahavusella. 

I. Apex of hind wing strongly produced (Duvita). 

1. D. vittella Busck. Palpus with second joint black-brown outwardly, tipped 
with white; third whitish with broad black annulus; head and thorax whitish 
fuscous; face pale. Fore wing bright brown with white bands, strongly dusted 
with steel gray, much as in Paralechia pinifoliella, but without tufts; basal half 
of costal edge dark brown; two transverse gray and white fasciz, thc median 
one strong, defined on basal side; outer margin and apex also gray and white, 
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with a black dash at middle of outer margin. Terminal line black, white-edged; 
fringe gray, white-tipped. 10-11 mm. 

Larva in “stunted cones” of Scotch and Austrian pine, and in “Cecidomyid 
gall” on Pinus teda. 

Long Island, New York; Maryland. 
2. D. nigratomella Clemens. Head whitish; antenne pale yellowish; palpi with 

second joint fuscous on outer side except extreme tip, third with fuscous outer line. 
Fore wing clay color, basal two-fifths of costa white, outer part alternately barred 
black and white, with a long, nearly longitudinal, black dash at middle of costa. 
Postmedial line white, straight, oblique outward, fading out below middle of 
wing near apex. Apex white, with a black spot below it. Hind wing a little 
darker. 9mm. (apicistrigella Chambers, apicilinella Clemens). 
May to July. 
New Hampshire to Virginia and Colorado. New York: Rock City (Cattaraugus 

County). 
3. D. concinusella Chambers. Evenly dull gray, head and costa paler, antenne 

blackish; postmedial line white, the upper half as in the last species, then turn- 
ing a right angle and running into inner margin, with white dots on costa and 
outer margin near apex, and traces of oblique white strie at middle of costa, 
all defined with dark. Apical dot in a gray shade. 9 mm. 

Pennsylvania; Colorado; and Texas. New York: Rock City (Cattaraugus 
County). 

4. D? tahavusella™ Forbes. Antenna with a single bristle on scape, representing 
a pecten. Alddeagus simple, spine-like. Palpus with second segment thickened, but 
hardly brush-like; third decidedly longer. Hind wing with strongly produced 
apex. Fuscous; inner side of palpus, scaling of tongue, and lower part of face 
pale. Fore wing with scale-bases pale, but hardly showing in a fresh specimen; 
with a whitish, diffuse, subterminal spot on costa, and a fainter one opposite it 
on inner margin. Hind wing light gray, with fuscous fringe. 10 mm. 

June 8, 10; July 10. 
New York: Uphill Brook (Mt. Marcy), Peru (Adirondack Foothills). 

II. Apex not produced, hind wing trapezoidal (Battaristis). 

5. D. conclusella Walker. Gray, variable in shade, often shading into blackish 
before the postmedial line, and heavily shaded with white. A fair proportion of 
scales white-tipped. Antenna blackish, annulate with white, the outer third with 
annulations on alternate segments only. Palpus with a black bar or two on third 
segment, and second segment fuscous. Fore wing with a slender black dash 
along middle of costal edge, and another at origin of postmedial line. Postmedial 
line strongly curved out on upper half, then sinuous or obscure to inner margin. 
Terminal dots often strong, the dot below apex often obscure, or only slightly 
larger than the other terminal dots. Hind wing with apex marked but not extended, 
R and M, very shortly stalked or approximate; M; and Cu, of fore wing occasionally 
stalked. 9 mm. 

June to August. 
Canada to Pennsylvania. New York: Peru, Rock City, Ithaca. 

14. STOMOPTERYX Heinemann 

; (Aproerema Durrant; Anacampsis auct.) ; 
Palpi smooth, slender, with third segment longer than second. .M, shortly 

stalked with R, and R, in fore wing (fig. 156), the other veins free; hind wing nar- 
row, apex produced, R and M, stalked, M, free, associated with Cu-stem. This 

21 Tahawus is the Indian name for Mt. Marcy. 

10 
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genus is derived from the similarly marked group of Anacampsis, and differs 
mainly in the reduced hind wing. Duvita is a parallel development. 

Key to the species 

1. Third joint of palpus longitudinally striped with white........ 1. palpilineella, 
1. Third joint of palpus not striped. 

2. Fore wing with a curved white fascia at middle.............. 2. kearfottella. 
2. Fascia two-thirds way out to apex, or obsolete..............- (1) nigrella. 

1. S. palpilineella Chambers. Fore wing, head, and body dull black; extreme tip 
of second joint of palpus white, third joint jet black with fine, often broken, white 
stripes. Sometimes with traces of a pale postmedial line at costa and inner 
margin. 8 mm. 

August. Caterpillar folding leaves of red clover. 
New Jersey to Missouri and Louisiana. 
A. nigrella is probably western only (east to Kansas). It is very like A. pal- 

pilineella, but with the palpus not striped. 
2. S. kearfottella Busck. Purplish black; antenne annulate with white; palpi 

silvery white, third joint dusted with fuscous, darkening to tip. Face white; fore 
wing with a slightly excurved median white fascia. Fringe white-tipped at middle. 
ug wing slightly duller. Tibie silvery white; femora black; tarsi dusky. 

uly. 
New Jersey. 

15. POLYHYMNO Chambers 

(Copocercia Zeller) 

Palpus with second segment hardly thickened, third much longer. Fore wing 
narrow, rather oblong, caudate, the fringe strongly concave above and below the 
long-drawn-out apex. R, and R, very long-stalked in our species; hind wings nar- 
rower, u.pex much drawn out and almost caudate, R and M, long-stalked, M; and 
Cu, short-stalked, M, low, discocellular vein weak. Larva on Leguminose. The 
genus also occurs in Africa. : 

1. P. luteostrigella Chambers. Silvery white, thorax with four longitudinal 
golden brown lines; fore wing with three brown lines from base to apex, and some 
oblique ones at apex of costa, converging at apex of wing, and with anastomosing 
dorsal lines, leaving inner margin white; dorsal fringe yellow. 9 mm. (fuscostri- 
gella Chambers). 

August. 
Connecticut to South Dakota (Upper Austral Zone) and south. 

16. PARALECHIA Busck 

(Gelechia, Aristotelia, in part) 

Palpi with third segment only three-fifths as long as second, blunt at apex; 
fore wing (fig. 165) with three pairs of raised tufts; M, free; M,, M;, and Cu, 
long, approximate; Cu, shorter and distant; with a reniform area of blackish sex- 
scaling on under side, in male. Hind wing three-fourths as wide; long-trapezodial; 
outer margin a little waved; R and M, very. slightly divergent; M, cubital; M, 
and Cu, almost connate, or stalked. 

: 1. P. pinifoliella Chambers. Shining deep yellow-brown; inner edge of fore wing 
toward base, apex and apical fringes, and three bands, dividing the wing into 
equal parts, white, dusted with gray; the bands rarely broad and suffused; the 
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raised tufts on inner edge of bands, black. Outer band narrowest and paler. 
No apical dot. Hind wing fuscous. 9 mm. 

June. Caterpillar a leaf-miner in pine needles. 
General in distribution and common. New York: Round Lake, Ithaca, Karner. 

‘17. AROGALEA Walsingham 

(Paralechia, in part) 

Hardly distinct from the European genus Stenolechia. Palpi with third segment 
as long as second, and acute; second segment rough-scaled. Fore wing dull, with 
slight raised tufts in fold at one-fifth and three-fifths way out, easily lost. 
Venation much like Paralechia; hind wing with apex a little drawn out; R and 
M, well separated at origin, but strongly divergent; M, and Cu, shortly separated 
at origin. 

1. A. cristifasciella Chambers. White, palpus with four blackish bands, fore 
wing with black dots near base. Black antemedial fascia from costa obliquely 
inward to inner margin, including first tuft; black postmedial spots beyond middle 
(the dorsal one including the second tuft); and some minute black dots. Hind 
wing yellowish. 13 mm. (inscripta Walsingham). 

April; July. Caterpillar on oak, skeletonizing leaves from under side, or 
inquiline in galls. 

General in distribution. New York: Crosby (Yates County). 

18. TELPHUSA Chambers 

(Xenolechia Meyrick) 

Closely related to the tufted mediofasciella group of Gelechia, and derived from 
it. Fore wing (fig. 163) similar to Gelechia, usually with raised tufts; hind wing 
as in Gelechia, except that M, and Cu, are well separated at origin; palpi as in 
Gelechia. The species average smaller than Gelechia. 

Key to the species 

1. With contrasting, oblique, white or whitish fascia at basal fourth. 
2. Fascia narrower, outer half of inner edge white.......... 1. longifasciella. 
2. Fascia broader, inner edge not white............... 2. latifasciella (part). 

1. No contrasting white fascia. 
2. Ground color of fore wing white, not heavily dusted with gray. 

3. Markings black; antemedial fascia stopping at fold...... 8. basifasciella. 
om Markings tawn-colored. dittuse acral fetter eae 9. betulella. 

2. Ground color of fore wing not white, or else heavily gray-dusted. 
SNA ly ga lacket =, e.7.tas seers alana ton ttvace Whemietet slots cctve-atatone a ante 3. quinquecristatella. 
3. Gray, often powdery. 

4. An oblique black antemedial fascia, marked by two raised scale-tufts, 
and often broken below costa. 

5. A broad lighter antemedial fascia, completely defined on both sides, 
and contrasting with the blackish base...... 2. latifasciella, in part. 

5. Antemedial fascia defined toward base only, and of the same shade 
as ground color and base. 

6. Head and thorax light fuscous, not powdery. .7. palliderosacella. 
6. Head and thorax, like fore wing, heavily dusted with blackish on 

pale gray or white. 
7. Fore wing dusted with purple-black on white; antenna annulate 

\pRAile eA E eM Ain stees aber y ceo Bio cota Binet Une PATIO Cite CRA aOR 6. querciella. 
7. Fore wing less contrastingly dusted, and more heavily tufted; 

ANCENNA! OTAYs eerie cin'e) cicrels 4. quercinigracella, 5. fuscopunctella. 
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4. No oblique antemedial fascia; wings smoothly scaled. 
5. A sharply defined blackish spot on fold near middle. .11. glandiferella. 
5. No such spot. 

6. Palpus with third segment yellowish; brown shades on fore wing. 
10. belangerelila. 

6. Palpus with third segment pure white; fore wing dusted with 
black and gray on a pearl-white ground...(G@lauce pectenaleella). 

1. T. longifasciella Chambers. Dark purple-brown. Head white; palpi purplish 
with white annuli on third segment at base and end; fore wing with a white fascia 
from costa near base, running obliquely across to inner margin, then along inner 
margin almost to apex, but constructed or interrupted at anal angle. 15 mm. 
(curvistrigella Chambers, obliquefasciella Chambers). 
April and May. 
New York to Oregon and Texas. New York: East Aurora, Crosby, Ithaca. 
2. T. latifasciella Chambers. Powdery gray, the base blackish; a broad paler 

(typically white) antemedial fascia, as wide as breadth of wing, edged on both 
sides with raised black lines. An irregular postmedial line, weak or broken in 
middle, with a whitish shade beyond it toward costa, and typically a large white 
patch between it and end of cell; a double black tuft at end of cell. 13 mm. 

May. Larva on oak; a leaf-roller. 
Massachusetts to North Carolina and Missouri. 
3. T. quinquecristatella Chambers. Deep brown, with a little purple iridescence; 

face dusted and shaded with whitish; palpi light powdery gray, with black bars; 
legs dark brown with white bars. Fore wing with three pairs of somewhat darker 
tufts; the anterior of each pair a little farther out, and each with some white- 
tipped scales; apical region dusted with white, indicating the postmedial line at: 
the margins. No black spot at base of costa. 16 mm. 
May; July; October. Larva a bud worm on huckleberry. Slender; yellowish 

white; head and cervical shield pale yellow; body showing the green dorsal vessel. 
What is apparently the same thing also occurs on Comptonia. 

Generally distributed eastward. 
4. T. quercinigracella Chambers. Powdery gray: palpi and antenne also banded 

in two shades of gray; fore wing with a heavy black bar from costa to fold near 
base, nearly interrupted in middle, and containing two large tufts. Black basal 
spots at costa and in fold; a black spot at middle of costa, with an oblique spot 
in cell and a streak in fold opposite; a black postmedial spot on costa, connected 
to a similar spot in fold by the black discal bar. Apex blackish, with an obscure, 
sinuous, pale, postmedial fascia. Fringe powdery gray. 12 mm. : 

Caterpillar on black-jack and other oaks, in late June and July. White with 
a black bar on each side of head; a yellow cervical shield with black posterior - 
edge and black tubercles; at maturity developing red transverse bands on the 
middle of the segments. 

Generally distributed. New York: Ithaca. 
5. T. fuscopunctella Clemens. Very closely related to the last species and indis- 

tinguishable when rubbed. Antemedial band usually broken, the tuft nearer 
costa being weak and well separated from the other; ground slightly paler, and 
base more contrastingly marked. 

Caterpillar with T. quercinigracella, similar to it, but with two ocellar dots on 
each side of head instead of a single bar, and incisures instead of mid-segments 
striped with red at maturity. 

. Pennsylvania and District of Columbia. 
6. T. querciella Chambers. Very close to T. quercinigracella; ground whiter, 

antenne and palpi more distinctly ringed with white; posterior tuft of thorax 
yellow. Fore wing marked as in the last two species; a large proportion of scales 
white, with a gray bar only. 12 mm. 
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Early June. Caterpillar whitish; head, cervical shield, and tubercles purplish 
brown; body with fine purple addorsal and broader subdorsal lines. A leaf-roller 
on oak in May. These three species are practically indistinguishable without 
breeding. 
New Jersey; Kentucky 
7. T. palliderosacella Chambers. Similar to the last three species but with more 

purplish tint. Head hardly powdery, and pale in front. Fore wing with ground 
a light rather pinkish fuscous; the black spots on the costa as in quercinigracella, 
and antemedial bar strong, but tufts small, sharply defined, black, and well sep- 
arated. 13 mm. 

Larva in oak, sometimes inquiline in galls. 
New York to Texas. New York: Rock City (Cattaraugus Co.). 
8. T. basifasciella Zeller. White; fore wings with a little gray dusting, palpi 

with two gray bands on second, and stronger ones on third segments; antenne 
blackish. Fore wing with a black bar from costa at a fourth way out, running 
obliquely outward to below fold and connected along costa to base; black spots on 
costa before and beyond middle, with a dark gray spot on inner margin opposite 
the outer one; a black discal dot and bar, and heavier gray dusting at outer 
margin. Hind wing dirty white. 10-12 mm. 
May to June; late July. Caterpillar on oak, skeletonizing the leaves from the 

under side. 
New Hampshire to Missouri and Texas. 
9. T. betulella Busck. White, mottled with pale pinkish brown; antenne annu- 

late with white, and pale and dark brown; fore wing with three obscure and broken 
oblique transverse fascie, including the large concolorous basal tuft, and with 
smaller outer ones; base of costa black. Fringe and hind wing whitish. 12 mm. 
eens early spring. Caterpillar in a rolled leaf of black birch, pupating in 

the roll. 
District of Columbia; Virginia. 
10. T. belangerella Chambers. Fuscous, powdered on a slightly pinkish white 

ground, with slightly raised brown bars on disc, and a brown streak on fold. 
Terminal dots dark, obscure, diffuse. Antenne and legs brown; palpi with second 
segment pale gray, third yellowish with brown rings. 14 mm. (oronella 
Walsingham). 
May to July. Caterpillar a leaf-roller on alder. 
Canada; eastern United States. 
11. T. glandiferella Zeller. Pale, hardly powdery, ochreous gray; a velvety, 

sharply defined, dark brown spot in fold near base; a larger dark brown spot on 
fold, or typically, a bar reaching to inner margin, beyond it; and usually a 
small dot at end of cell: each spot lightly defined with paler brown. 12 mm. 

July to September. 
East River, Connecticut, to Kansas and south. 

19. GLAUCE Chambers 

Closely related to Telphusa, and probably a development of it. Palpus with 
second segment somewhat thickened, but nearly smooth, third segment longer; 
fore wing with R, and R, stalked, M, normally stalked more or less with R;, some- 
times to well beyond origin of R,, as in the Sitotroga group, rarely free, connate. 
M, connate with M, and widely separated from M,, even at margin; Cu, long and 
parallel to M., M., and Cu,. Hind wing with R and M, stalked, approximate, or 
widely separated, apparently varying locally; M, twice as near M, as M,. M, and 
Cu, separate. Male with a very large tuft of black bristles (fig. 166) ‘projecting 
forward from front of hind wing, attached below Sc; the venation distorted; and 
with costal edge clothed with much-enlarged scales. 
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1. G. pectenaleella Chambers. Black, heavily powdered on a white base; head 
and thorax almost solid black; antenne black, with a strong white ring at tip of 
scape; fore wing mottled gray and black, without definite markings. 7 mm. 

July; June, southward. 
New York and District of Columbia to Kentucky and south. New York: Rock 

City (Cattaraugus County). 

20. AUTONEDA Buseck 

(Neda Chambers, not Mulsant) 

Palpus with a very short, triangular tuft on under side of second segment; 
third as long, slender. Fore wing with M, approximate to R,,;; M, separate; hind 
narrower than fore wing, with M, nearer M, than M,; apex produced. 

1. A. plutella Chambers. Brownish black; palpi above, head, thorax, and inner 
margin of fore wing, cream white; shoulders black, shading into cream white; 
costa white; fringe cream white except.at apex. 11 mm. 

September. Type only seen. 
Kentucky. 

21. ARISTOTELIA Hubner 

(Ergatis Heinemann, with Eucatoptus Walsingham) 
Palpi small, often quite rough. Fore wing broad, lanceolate (fig. 164). M, 

free; M, and M, occasionally stalked; the other veins free. Hind wing falcate, with 
produced apex; cell large; R and M, divergent but widely separate at base; M, 
nearer M, than M,; M, widely separate from Cu, Hind wing narrower, sometimes 
much narrower, than fore wing. Male sometimes with a costal hair-pencil on 
hind wing, not disturbing the veins (Eucatoptus). 

The palpi in this group are strongly divergent, and the patterns described are 
those of the inner face; the outer face is usually similar but with a little more 
black. 

Key to the species 

1 Ground bright. cinnabar rei. 2720 -- ciystelercrarelscss ne emotes poesia 6. palecepumeelins 
1. Ground not dull red (sometimes suffused with pink). 

2. Ground nearly even, with small markings. 
3. Ground white or yellowish to dull wood-brown. ‘ 

4: Nive | black. marks “om \@ise.) 0 vests lec lore clels oho ahel onal 14. quinquepunctella. 
4. Not so marked. 

5. A light yellow or cream-white streak running from costa at begin- 
ning of fringe. 

6. Palpus with second segment and basal half of third segment black 
‘15. robusta. 

6. Palpus less extensively black. 
7. Apex of palpus black; a paler species Apes ee 13. angustipennella. 
7. Apex of palpus not black vs iad teeta enee 12. gilvolineella. 

5. 4Noy light (costo-apical istreakk 07.) .1..01leis' sear sits ee 11. disconotella. 
3. Ground black or fuscous. 

4, Fifth and tenth joints from apex of antenna white above. 
8. absconditella. 

4. Antenne without white joints 
SsnwWith subterminal sy dots. 22s cals tale: slelersetesehe eerie es 9. minimella. 
5 Nom subterminal’ dotsts5). ii sce s <teitielete cls reheat ene 10. physaliella. 

2. Fore wing broadly and contrastingly marked in two or more colors. 
3. With metallic markings. 
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21, BYNOIOR NAS) ahr? YAMS 6 dasa oassooobUDUdHoOdoO0DOUuOOS 7. elegantella. 
4. Base of fore wing greenish black............... (Enchrysa dissectella) . 

3. No metallic markings. 
4. Fore wing with dark fascia at apical third.............. 3. molestella. 
4. No such fascia; usually roseate. 

5. With pure white costal markings................ 1. roseosuffusella. 
5. No pure white markings. : 

6. A costal hair-pencil at base of hind wing..... 2. rubidella (male). 
6. No costal hair-pencil. 

7. Fore wing strongly suffused with pink; third joint of palpus 
with dark base and tip; three white bands, the first weak. 

2. rubidella (female) and 4. pudibundella. 
7. Fore wing with slight traces of pink or none; third joint of 

palpus with broad blackish base, the first white band of the 
other species obliterated .....................- 5. fungiworella. 

1. A. roseosuffusella Clemens. Palpus with third segment black, imperfectly 
banded with white on basal half, the extreme tip white. Fore wing white, lightly 
dusted with gray, with three blackish bands about as wide as the spaces between 
them. First band strongly oblique outward, from costa at base, crossing fold, and 
fading out; second parallel to it, running from costa at a third way out, abruptly 
truncate in fold; third broader, transverse, at two-thirds way out to apex, with 
pink spots before and beyond it at inner margin, and containing a large yellow- 
brown spot or shade. Apical region nearly filled with a black patch, but leaving 
a white spot at apex. Inner margin shaded with yellow-brown on basal half or 
more. 10 mm. (bellella Walker). 
May to October; commonest in July and August. Caterpillar a leaf folder on 

clover, also feeding on the flowers; also reported from sumach by Clemens, most 
likely in error. 

Generally distributed and common. New York: Ithaca. 
2. A. rubidella Clemens. Fore wing pink, dusted with fuscous, and somewhat 

shaded with yellow; head yellowish; palpus with third segment relatively short, 
with three white bands, near base, before middle, and before tip, the tip black. 
Fore wing with oblique fuscous bands, much like those of A. roseosuffusella, the 
first one ending at fold, the third dark fuscous toward the costa, shading into 
brownish yellow below and fading out on inner margin. Apex wholly shaded 
with blackish, leaving no apical spot. Inner margin broadly shaded with brown- 
ish yellow to the middle, interrupted with pink at a quarter way out. Thorax 
fuscous. Hind wing of male with a hair-pencil. 8 mm. 

General in distribution; May. 
A. rubensella Chambers, generally considered a synonym, was described as having 

the palpus white-tipped (perhaps damaged), the underlying ground color white 
instead of pink, tongue brownish (usually gray in this group), bands of fore wing 
brown, and thorax pale ochreous. 8mm. Kentucky. 

3. A. molestella Zeller. Palpus with third segment as in pudibundella. Ground 
of fore wing powdery gray, the paler scales white-tipped. Half of surface covered 
by fascie, which are even, chccolate brown; first fascia paling out to base, with a 
couple of yellow dots; second broad, with a yellow spot in it below fold; third 
parallel, nearly interrupted by a yellow spot over cell; two dark brown dots on 
costa near apex; costal and dorsal fringe barred with pink in the base, the bars 
invading the membrane, at least on the costa. First discal dot large, tangent 
to second fascia; second obsolete; postmedial fascia followed by a black bar in 
discal fold. 12 mm. 

District of Columbia in September; Texas. 
4. A. pudibundella Zeller. Hardly distinguishable from rubidella and the sev- 

eral undescribed species closely related to it. Palpi pinkish white, with black bands 



296 ‘Wiuu1am T. M. Forses 

before middle and before apex of third segment. Antenne blackish, obscurely 
annulate. Head and thorax variable, usually gray, with pale face; fore wing 
with ground powdery brown-gray, suffused with yellow and shaded with pink; 
markings blackish, about as in D. roseosuffusella, not distinct below fold, and with 
a somewhat less distinct costal spot before the apex. Fore wing dark gray beneath, 
with a longitudinal pale streak along middle of costa, and pale subterminal spot. 
Bd wing with a streak of rough gray scales below costa. 11 mm. 

uly. 
Massachusetts; Texas. New York: Rock City. 
There are a number of undetermined species closely related to this, and which 

will run to this in the key, but which differ in details of markings and sex-scaling; 
one, usually considered the same, seems to differ only in the white-annulate 
antenne, and eats apple. A. intermediella Chambers is a name belonging to a 
member of this group. : 

5. A. fungivorella Clemens. General pattern as in roseosuffusella, etc. Head 
whitish, tinged with fuscous; palpi white, second segment with three blackish 
rings, third also with three, leaving the extreme tip white. Fore wing pale 
luteous, the inner margin strongly dusted with testaceous brown from base to tip; 
the costal half with bands of fuscous brown, on a brownish-dusted, luteous base; 
second band ending in a point, opposite which is a blackish, white-ringed dot; 
a couple of black terminal dots near anal angle. Fringe testaceous with a white 
patch below apex crossed by a dark line, and a white patch near anal angle. 12 mm. 

August. A leaf-roller on willow, often feeding in the various willow-galls. 
District of Columbia; Illinois; and probably generally distributed. 
6. A. salicifungiella Clemens. Very similar to A. fungivorella, of which it is 

possibly a red variety. Head reddish, palpi pale red with two black rings on 
second segment; third segment black-tipped; fore wings dark brick red, the outer 
half almost solid red, the basal half marked with whitish; a whitish band near 
the base, dusted with fuscous, and followed by a darker, red-brown band; three 
small white spots on costa; ground dusted with fuscous, and inner margin with 
whitish red and fuscous. Fringe red. 13 mm. 

August. Caterpillar in a loose open web between leaves of willow, not drawing 
them together; eating parts of the leaves. Pale green, with many fine broken lines; 
head paler, straw yellow. July. Cocoon outside the web, in trash, etc. 

Illinois; Texas, in June. 
A. ive Busck, a Florida species without any pink shading at all, is to be 

expected northward where its food, Iva frutescens, occurs. 
7. A. elegantella Chambers. White. Four transverse, black-edged, rich brown 

bands; a black bar on middle of disc containing four or five metallic lead-blue 
spots. 13 mm. 

June, in Texas. 
Texas to Missouri, central Illinois, and west, doubtfully reported from 

Pennsylvania. 
8. A. absconditella Walker. Shining bronzy gray-brown; extreme tip of second 

segment of palpus white; third segment white with blackish shading at base and 
apex; fore wing with a black spot at end of cell and sometimes a less distinct 
one at middle; a fine outwardly oblique subterminal line from costa, fading out 
at middle of wing, and a similar line opposite it running from inner margin, the 
two at right angles. Fringe with more or less distinct, blackish basal line, cut 
with luteous. 8-10 mm. 
May and June. Larva in stem of Polygonum, often causing a slight gall; 

and apparently the same species in Ampelopsis. Larva hibernating. 
District of Columbia; Kentucky; Missouri. 
9. A. minimella Chambers. Dark fuscous, indistinctly sprinkled with white, 

no annuli on antenna; face a little paler below; fore wing with obscure pale 
postmedial dots on both margins. 9 mm. 
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July and August. Caterpillar on oak. 
New Jersey; District of Columbia to Kansas and Texas. 
There is a closely related species on Polygonum associated with A. absconditella. 
10. A. physaliella Chambers. Practically identical with A. minimella, but with 

the pale lower part of the face sharply defined, and contrastingly pale. 9 mm. 
May; July. Caterpillar a leaf-miner on under side of leaves of Physalis. Green 

with yellow head and cervical shield; at maturity becoming crimson with greenish 
head and cervical shield; cocoon outside the mine. The moth of the second brood 
emerging the next spring. 
Kentucky; Texas. x 
11. A. disconotella Chambers. Light dull ochreous, somewhat dusted with gray. 

Palpus brown, apex of second segment pale, third with a broad blackish band 
at middle, at least in outer side. Fore wing with a horizontal elliptical black 
spot at end of cell, and a smaller spot below costa half way to base. 8 mm. 

June. Larva in stem of raspberry. 
District of Columbia; Kentucky; Mississippi. 
12. A. gilvolineella Clemens. Superficially very close to Paltodora striatella, 

but with simple palpi. Palpus with second segment dark on basal half and white 
on outer half within, mostly black outwardly. Fore wing pale yellowish, over- 
laid with fuscous brown, the outer part rather darkened. Apex crossed by a fine 
pale line running to a pale shade on outer margin. Discal dot black, distinct; 
fringe with. a black basal line, cut by the pale terminal bars. Antenne dark. 
There may be a black claviform spot also. 12 mm. 

July. 
Pameylvania: Philadelphia, Hazelton, Easton. 
13. A. angustipennella Clemens. Similar to A. gilvolineella, head and thorax 

and base of fore wing nearly white; outer part light brown. Antenne white on basal 
two-thirds, fuscous-barred at tip; palpus white, with a black bar on second segment 
and apical half of third segment black, except extreme tip. Fore wing with some 
longitudinal brown streaks near base, dot at end of cell smaller than in the 
preceding species, and claviform dot obsolete; postmedial line shorter and without 
a pale spot at its apex. 12 mm. (kearfottella Busck.) 

July. 
New Jersey to Ohio. 
14. A. quinquepunctella Busck. Antenne light fuscous, annulate with luteous. 

Palpi with second segment fuscous with white apex, third white with fuscous 
apex. Face whitish, head and thorax dull luteous; fore wing luteous, with gray- 
ish dusting, becoming fuscous outwardly, with five black spots on disc, four in 
a rhomb (the basal sometimes weak) and one beyond. Hind wing paler. 12 mm. 

June. 
Pennsylvania. 
An apparently identical species occurs in southern California. 
15. A. robusta Braun. Dull ochreous, rather densely overlaid with purplish fus- 

cous dusting, especially toward apex of fore wing. Palpus blackish, apical half 
of third segment, and sometimes extreme apex of second, white, extreme apex 
of third sometimes black. Base of antenna fuscous, annulate with white, apex 
blackish, with apical segment, and fifth and tenth segments from apex, white. 
Fore wing with a pale costo-apical streak, an elongate black discal dot and faint 
dark shades; fringe with a broken line in base. 11-12 mm. 

Larva at first forming a small, transparent blotch mine in Scirpus atrovirens; 
then a linear green mine, and finally a broader transparent portion. Larva in the 
spring; moth in June. 

Cincinnati, Ohio. 
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22. ENCHRYSA Zeller 8 

Similar to Aristotelia, but with the outer half of the costa distinctly coneave. 
Palpi entirely smooth, as long as head and thorax, and strongly divergent. 

1. E. dissectella Zeller. Dark bronzy brown, nearly black. Basal half of fore 
wing brown with decided green iridescence, the brown area ending in a vertical 
yellow line. Outer half orange, with a large blackish patch, starting just beyond 
middle of costa over half as wide as the wing, and gradually tapering to apex. 
Fringes blackish. Apical fourth of antenna white. 11 mm. (Aristotelia youngella 
Kearfott). 

July. Rare. 
Ontario to Ohio, west to Vancouver Island. New York: Wells (New York State 

Museum). 

23. CHRYSOPORA Clemens 

(Aristotelia, in part; Nannodia Heinemann; Nomia Clemens, not 
Latreille ) 

Very close to Aristotelia. Palpus hardly longer than head, with third segment 
much shorter than second. Fore wing as in Aristotelia; hind wing narrow (fig. 
168) with apex strongly produced, and M, rudimentary. 

1. C. lingulacella Clemens. Golden yellow; head and thorax blackish, iridescent; 
palpi paler with fuscous third segment; antenne dark. A blackish, more or 
less metallic, patch on base of costa; an elongate one on basal half of inner 
margin, and a large trapezodial patch on middle of costa, all edged with brilliant 
violet-silver. Costa edge brown outwardly. Fringe dark brown, with silver in its 
base below apex. Hind wing dark. 7 mm. (hermanella Chambers, armeniella 
Frey and Boll). 

May; August. Caterpillar in September, in a large blotch-mine on Chenopodium 
and Atriplex. 

Pennsylvania and Kentucky to Michigan and Kansas. 
2. C. hermanella Fabricius. Very similar, but with the silvery antemedial band 

extending clear across the wing, and the ground deeper orange. Caterpillar like 
linigulacella. 
Ontario; Minnesota; Iowa; Missouri; possibly introduced from Europe. New 

York: Ithaca. 

24. RECURVARIA Haworth 

(Restricted, not Meyrick. Hvagora Clemens; Kidothoa, Sinoé Cham- 
bers; Aphanaula Meyrick) 

Palpi slightly roughened beneath, third segment nearly as long as second. Fore 
wing (fig. 167) with M, stalked with R, nearly to apex, Cu, longer than Cu, and 
much more closely approximated to M,;; usually with raised scale-tufts. Hind 
wing typically nearly trapezoidal, male often with costal hair-pencil. R and M, 
only moderately approximate at base. 

The caterpillars of one group are miners in the needles of various conifers. ‘In 
the needle-conifers they pass from needle to needle in a thin silken tube along the 
stem; in the scale-type they eat out the spray as a whole. The moths emerge in 
June. The young larve hatch in July and form a minute mine in a single needle 
in which they hibernate, in the spring moving to a new place and feeding up 
rapidly. The deciduous feeders live in a silken tube on the suface of the leaf, 
and seem to have the same seasonal history. The species are close and not fully 
understood; many can hardly be determined without the food plant. 



LEPIDOPTERA OF NEw YORK AND NEIGHBORING STATES 299 

Key to the species 

1. Fore wing with a longitudinal stripe through the middle from costa near 
base to apex. 

2. Costa clay-color, contrasting; larva on jumiper.............. 6. juniperella. 
2. Costal area about half covered with black mottling; on sweet gum. 

12. dorsivittella. 
2. Costa very dark, concolorous with median area, the black streak lying in 

the fold; on SET Sage MER MUR RONEN TOL) IY CARE Sie 15. alnifructella. 
1. Fore wing without longitudinal stripe, or (obliquistrigella) with a slight one 

on the apical half only. 
2. Blackish and black with a little white scaling and an angulate, white 

postmedial band. 
3. Head and inner margin dark-duste.. and shaded on a luteous ground. 

5. piceaella, variety obscurella. 
3. Head and inner margin blackish, concolorous.................. 14. nigra. 

2. Not dominantly brownish black. 
Se ebhirdsjoimt of palpus white) immaculate ..4- 0... 4-6. - 2. variella. 
3. Third joint of palpus with two black spots, at least. 

4. Fore wing more or less yellowish. 
5. An oblique antemedial fascia running from costa to fold. 

6. Ground decidedly tinted with yellow; head straw yellow. Larva 
on spruce. 

7. Fascie broken, leaving the series of tufts in the cell showing 
as black dots about as conspicuous as those in the fold. 

3. contferella. 
7. Ground duller; fasciz covering the series of tufts in the cell. 

4. piceaella. 
6. Ground hardly tinted with yellow; head cream color. 

(Gunascie Separates On arbors vite. vy 4. ase er 5. thujaélla. 
7. Second fascia running out in cell to join third; on juniper. 

7. gibsonella. 
5. A slight yellowish-white antemedial shade only; cell-tufts minute 

or absent; second segment of palpus yellowish white. 
l. apicitripunctella. 

4. Fore wing not tinted with yellowish. 
5. Fore wing with a strong, oblique, white streak at a third way out. 

13. eristatella. 
5. No strong white costal streak one-third way out. 

GurAublacksdorsalepatchymearsiDaSer rm clerse\erarelehssbshoy clays rae 10. robiniella. 
6. No such patch. 

7. Male with hair-pencil toward inner margin; palpus with second 
segment mostly blackish; first antemedial fascia short; larva 
OG OB cy cuttases srenapenckaveienuse cuss areeey ayo toeues ef sueaecey sis. aie ll. quercivorella. 

7. Hair-pencil not reported; palpus with second segment heavily 
dusted with gray; first fascia reaching to fold. 

8. Ground brown, suffused on a cream-colored base; larva on 
TOL Val book. arenes el tater ey strom sey ays PAE: aI SA cites so 5. thujaélla. 

Sey Blackish von ucream- | Onm | MMIpele cay. siya) cn- a 7. gibsonella. 
7. No hair pencil; palpus with two black bars on second segment; 

LATVaATOM thOrnhg easier us joie eae cr keke oie OeENS 9. crategella. 

I. Evergreen feeders, ground strongly yellowish. : 

1. R. apicitripunctella Clemens. Pale yellow, shading into white; palpus with 
second segment banded with yellow and white, third white with two black bars. 
Antenne annulate, pale yellow and blackish. Fore wing with a brown shade on base 
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of costa, some black scales before middle, and a slight oblique postmedial fascia from 
costa, of darker yellow, scaled with black, and edged with white. A black tuft 
in fold opposite this fascia. About five small black terminal dots, the apical largest. 
Sometimes with a complete angulate white postmedial line. Male with hair pencil. 
9 mm. (abietisella Packard). 

June and July. Caterpillar webbing needles of hemlock in early June. Green, 
with blackish head and cervical shield. 

New Jersey to District of Columbia and Pennsylvania; probably more generally 
distributed. New York: Wells. 

2. R. variella Chambers. Yellowish white, apical half of fore wings suffused with 
golden yellow or dusted with brown; three or four distinct black dots at base of 
costal fringe, which has some scattered black scales; occasionally with a couple 
of fine streaks along costa. Costa sometimes wholly brown or golden. Sometimes 
with a white angulated postmedial fascia broken at middle; a raised black tuft 
on fold at three-fourths way to apex. Head, including inner side of palpi and 
antenne, white. Outer side of palpi yellow. 8 mm. 

June and July. Caterpillar in a silk-lined tube between needles of bald cypress 
and evidently other trees. Mississippi valley specimens are yellower than eastern 
ones. 

Montclair, New Jersey and District of Columbia to Kentucky. New York: 
Yonkers. 

3. R. coniferella Kearfott. Similar to R. apicitripunctella; ground ochre, not lemon 
yellow, and much mottled with white; antemedial fascia nearly continuous as far 
as fold, but all fascie showing the tufts as partly or entirely separated dots. Apex 
and fringe more heavily gray-dusted; second segment of palpus rather heavily scaled 
with black, suggesting two fasciz. 

June. Larva on pine. 
Ottawa; Ontario. 
4. R. piceaella Kearfott. Similar to R. apicitripunctella; dark, dusted with 

fuscous on a straw-yellow ground; head straw yellow, concolorous with the ground. 
Fore wing with three fasciz, like R. thujaélla, the outer one white, and right-angled 
at the middle; normally a black dash in the terminal area, extending to the apex. 
Hind wing dark gray. Abdomen with dark dorsal patches. 10 mm. 
Variety obscurella Kearfott (nigra Kearfott, not Busck), is suffused with blackish 

except on the inner margin, and on the costa beyond the median fascia, where it 
is powdery luteous; white postmedial fascia only, contrasting. Head luteous; the 
face lightly and vertex heavily dusted with black. 

Caterpillar webbing and mining needles of red and black spruce. Red, with 
light brown head and cervical shield and dark green dorsal segmental patches. 
Crimson ventral spots on thorax between legs, and on fifth and sixth segments 
of abdomen. Moth in June. 
New Jersey. Apparently the same moth occurs in Ontario. 
5. R. thujaélla Kearfott. Palpus with first segment black, second with a black 

streak below and dusted with black, third white with two black bars. Head cream- 
white, paler than in R. piceaélla. Fore wing cream-white, heavily dusted with 
blackish, appearing fuscous gray; with three oblique blackish fasciew, the first 
reaching to fold, the other two shorter; apical region darker, with blackish streaks 
running out to the strong costal terminal dots. Tufts well marked, in three pairs, 
black. Hind wing light gray. Abdomen cream-white. 9 mm. 

June. Caterpillar on Thuja, eating out the sprays from inside, in May. Head, 
cervical shield, true legs, and anal plate black-brown; body dull red with greenish 
incisures, pinkish below. 
New Jersey and probably rather generally distributed. New York: Westbury, 

Long Island. 
6. R. juniperella Kearfott. Palpi with black on outer side; antenne annulate, 

scape white in front. Fore wing powdery gray, with a curved black band from 
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base of costa to costa near apex, defined above except at the tip with a white 
streak; and containing three raised tufts. Costal area heavily mottled with 
bleckish, forming three oblique fasciz, the outer sometimes meeting the longitudinal 
streak. Dorsal region lighter gray, with three raised black tufts and three minute 
ones along outer margin. 10 mm. (obliquestrigella Chambers?). 

June; August. Caterpillar on red cedar and ground pine (Juniperus), in a web 
or eating out the sprays; pale green with light brown head, cervical shield, and true 
legs; segments dorsally with pinkish open rectangles, filled with the ground color. 

Connecticut; New Jersey. 
7. R. gibsonella Kearfott. Similar to R. thujaélla. Ground yellowish white, 

heavily overshaded with black; the first fascia reaching to fold or beyond, second 
broadening at middle of wing and sending out a long spur to meet the third, 
which is angulate and reaches inner margin. Head whitish; palpus with two 

’ bands on third segment, sometimes fused into a broad area, leaving only the base 
and tip white; always rather dark. 11 mm. 

June. Larva on juniper in May. Head and cervical shield pale honey yellow. 
Ottawa; Quebec. 
(Number 8 is vacant.) 

II. Larve deciduous feeders. Moths without yellow tint. Palpus with third seg- 
ment more slender than in group I, twice as long as eye, more than half of 
ats surface covered with two broad black fascie, second segment mostly brown. 
Face and scape white. No hair-pencil. 

9. R. crategella Busck. No hair pencil. Wings shorter than usual; white, 
dusted with black. Antenne annulate; palpi white, with two black bars on each 
segment and white tip. Head powdery gray. Fore wing with two oblique dark 
streaks from costa, the first reaching inner margin, but. sometimes broken; the 
second reaching to cell only; and a third angled on outer side and running to 
below tip of second, in fold, followed by a white line; a broad blackish shade 
running from its angle to the apex. Basal half of fringe powdered, outer half 
pale, with a gray line. 12 mm. 
May to July. Larva on Crategus. Probably a race of R. nanella of Europe. 
New Hampshire to District of Columbia and Ohio. New York: East Aurora, 

Batavia, Albany. 
10. R. robiniella Fitch. Powdery fuscous gray, somewhat mottled, with only 

the angulate and incomplete postmedial line pure white. Palpi with outer side 
of second segme.t fuscous, except at tip, inner side with two bands indicated; third 
segment with two black annuli. Fore wing with a blackish bar extending up and 
out from basal angle; a small blackish costal spot before middle, and a larger 
one before the postmedial band; a raised black dot beyond middle of cell; another 
in fold at three-fourths way to apex. Head pale. 7 mm. (robimiella Fitch, imago, 
not larva; fuscopallidella, robiniefoliella Chambers). 

Caterpillar pale greenish; between two leaflets of locust. 
Eastern United States south to Texas and north to District of Columbia. 
11. R. quercivorella Chambers. Very irregularly dusted and mottled with black 

on white, leaving most of the white along costa and inner margin, and forming 
a more or less distinct, but quite irregular, longitudinal median fascia, at least 
toward base. Head powdery gray; male with a large, spreading, yellow pencil 
at anal angle. 11 mm. (gilviscopella Zeller.) 

Larva on oak, in a silken tube on the under side of a leaf; white with red spots. 
Moth in June. 

12. R. dorsivittella Zeller. Palpi annulate, tip white; face white; vertex darker, 
powdery; thorax and fore wing powdery dark brown and white, the dark pre- 
dominant; inner margin pale, a whitish streak near base of costa, a white spot 
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on costa beyond middle, white along costa outwardly and at apex, with a brown 
costo-apical spot. Fringe pale. 12 mm. (vagatioella Chambers.) 

May. Caterpillar in a brownish frass-tube 1 mm. in diameter and 1 centimeter 
long, along a vein on under side of leaf of sweet gum, skeletonizing leaf about the 
ends of the, tube. Tube with somewhat valvular openings at the ends, which are 
closed before pupation. September. 

13. R. cristatella Chambers. Rather heavily powdered with black and white, 
more evenly than usual, leaving a broad, oblique, clear white, antemedial fascia 
from costa to fold, where it fills the space between the first two tufts; a blackish 
shade before it; three black tufts in fold; postmedial line pale, distinct, angulate. 
7 mm. 
Kentucky. Type only known. 
14. R. nigra Busck. Black with a silvery glance; darker than obscurella; head 

dark, antenne obscurely annulate. Fore wing with traces of the silvery-white 
ground color, and a V-shaped fascia at three-fourths way to apex, its two limbs 
paralleled by a fine line beyond. Tufts black. Hind wings blackish. Legs with 
white annulations and tufts. 11 mm. 

May. Larva on Hypericum. 
15. R. alnifructella Busck. Purple-black; the first two fascize from costa absent, 

or represented by a few white scales; inner margin below fold nearly white, con- 
trasting; the outer margin as far as the apex also strongly mottled with white. 
Fold defined with black; the usual tufts black and white, the outer one showing 
as a distinct pale spot. Postmedial line whitish, irregular and broken, the upper 
half in part parallel to costa and outlining a pale patch, the lower half often lost. 
Head and thorax contrasting, nearly white. 10 mm. 

Caterpillar in catkins of alder in late fall, emerging in the spring. Pale; head 
brownish yellow; cervical shield and anal plate dark brown; each segment with 
a transverse pink band on dorsum and mottling below; abdomen with pink incisures. 

20. HUCORDYLEA Dietz 

Palpi with a dense expansible tuft on upper side of second segment; third shorter. 
Fore wings slightly concave at Cu., sinuate, apex rather obtuse, with -all veins 
preserved. M, stalked beyond origin of R,; M., M;, and Cu, approximate, Cu, dis- 
tant, running to concavity of inner margin. Hind wings about as wide as fore 
wings, trapezoidal, with all veins preserved. R and M, connate, M, and M, approxi- 
mate, M, and Cu, nearly connate. A slight modification of Recurvaria. 

l. E. atrupictella Dietz. Pale creamy yellow, palpi with dark base and two 
bands each on second and third segments (as often in Recurvaria). Antenne 
annulate. Fore wing blackish-marked, an oblique band one-fourth way out, shaded 
inwardly; a heavy oblique band from middle of costa about to fold; and a thinner 
erect one beyond, connected to it by a bar on disc. A series of small black dots 
around apex. Hind wings cinereous. 12 mm. 

August. 
Hazelton, Pennsylvania; Ontario. New York: Ithaca. 

26. HPITHECTIS Meyrick 

(Taygete Chambers; Parasia, in part) 

Similar to Recurvaria. Fore wing (fig. 169) with Cu, as long” as Cu, and nearly 
parallel to it; M,, Cu,, and Cu, ev enly spaced at origin. Hind wing with R and M, 
stalked, R running to costa before apex, M, usually to outer margin, rarely also 
running to costa; M, and Cu, connate or short- stalked. 
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Key to the species 

1. A black terminal spot just below apex, as in Duvita............ 2. subsimella. 
1. No single black terminal spot. _ 

2. Fore wing overlaid with dark scales. 
3. A broken, oblique antemedial band, farther out on costa. 

4, Band broken into contrasting spots; ground practically white. 

3. saundersella. 
Ab andeheavye .oTOUNdylUSCOUSH ae cisii-iieici-iiaiciee mane 5. syvicolella. 

3. Smaller; bands oblique out to inner margin; browner, with dark apex. 

‘ 3. saundersella. 
2. Fore wing whitish gray, with contrasting blackish spots...... 1. attributella. 

‘1. E. attributella Walker. Hind wing with M, running to apex, M, almost con- 
nate with M, and Cu,, which are long-stalked; cell open. Powdery pearl white 
(each scale fuscous and white). Palpi fuscous, tip of second joint and two bands 
on third white; antenne dark. Fore wing with a large costal spot at base and one 
rather beyond middle, a small one between them, and two or three less intense 
ones on inner margin. Raised dark dots at end of cell and in fold. Apex lightly 
spotted with fuscous. 10 mm. (d/fficilisella Chambers.) 

The moth is locally common, resting on the trunks of trees in July. 
Massachusetts to North Carolina and Illinois. New York: Ithaca. 
2. E. subsimella Clemens. R and M, normal. Head and thorax yellowish 

fuscous; palpus with second joint brownish with a white ring at tip, third joint 
white with outer half black; antenne dark, scape striped with yellowish in front. 
Fore wing dark yellowish fuscous, brown along costa from the middle and toward 
the tip; ground much sprinkled with white outwardly, a short yellowish white 
streak at middle of costa and an angulate line at two-thirds way out; a blackish 
spot below apex; and a dark streak in fringe. 8 mm. 
A southern species, doubtful in our territory. 
3. E. saundersella Chambers. Pale creamy yellow. Palpi with the two terminal 

joints brown with white tips, and a band on the third. Head and thorax dusted 
with blackish. Fore wing densely dusted below the fold, with three blackish 
costal spots and two on disc, sometimes partly: confluent into two oblique bands. 
Apex heavily suffused; a dark line in base of fringe. Hind wing pale slate color. 
7 mm. 

Kentucky. Types only known. 
4. E. geminella Riley. Cream white; a basal, blackish fascia of two partly fused 

spots, and antemedial and postmedial fascize of about three spots each; all three 
parallel, and farthest out at costa. Fringe with a series of dark bars in base, and 
preceded by a fuscous terminal spot. 

Larva on oak. 
Only a single specimen seen, in National Museum, and marked “ rileyella type.” 
This is possibly the same as H. gallegenitella Clemens, of which I have not 

studied any authentic material. 
5. E. sylvicolella Busck. Fore wing dirty white, thickly dusted and shaded with 

fuscous, and marked with black. No terminal dots. A raised, oblique, dark streak 

near base, farther out on costa, and broken into spots on costa, fold, and inner 

margin, sometimes obscure; another on costa two-thirds way out, defined out- 

wardly by an outwardly oblique white line; and three bars along cell, sometimes 
running together into a line or obscure. 9 mm. 
New York (Busck); Kentucky; Texas. 
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27. TRYPANISMA Clemens 

Body and hind wing similar to Recurvaria. Fore wing with M, closer to M,, 
M, and Cu, stalked. Hind wing with R and M, stalked, R running to apex. 

Key to the species 

ead liwhite i. soy. eee Se hei aia at alis ae IGM p eta sanenadisdatein 5) oA 2. fagella. 
Head suffused with: fuscouss 27. sj niyse Lin. (iciei is cere ele soy shevel oleh ole atone eee 1. prudens. 

1. T. prudens Clemens. Head pale yellowish white; vertex with large, blackish 
spots on most of the scales; second segment of palpus with two dark brown spots 
on the outer side, or wholly dark, and third segment with rings. Antenne 
slightly annulate. Thorax and fore wings powdery blackish, tinted with yellowish, 
darker than T. fagella, with a small ochreous dot below base of costa; a patch 
on middle of disc, often reaching inner margin, preceded by black dots in the cell, 
and a postmedial band, strongly angulated or broken into costal and dorsal bars 
as in 7. fagella. Hind wing fuscous. 9 mm. (qwinqueannulella Chambers. ) 

May. The caterpillar forms a web on the under side of an oak leaf near the 
tip, communicating by holes with the upper side where the caterpillar feeds. It 
occurs in July and August. The pupa is formed in a slight cocoon in the leaf. 

District of Columbia; Pennsylvania; Ohio. 
2. T. fagella Busck. Head white. Antenne annulate with fuscous. Palpi with 

only one faint annulation on second segment, and two on third. Thorax and fore 
wing powdery light gray. Two circular blackish spots (at middle and end of cell) 
in a cream-yellow shade, which reaches the inner margin at the middle; a larger 
diffuse oblique streak at base of costal fringe and a spot on the inner margin 
opposite it, both edged beyond with cream. Hind wing, with fringe, and abdomen 
light silvery gray. 9 mm. 

Caterpillar similar to 7. prudens; on beech. 
District of Columbia. 

28. HVIPPE Chambers 

’ (Phaétusa Chambers) 

Similar to Epithectis and Recurvaria. Fore wing with all veins present; M, 
and M, connate or more often stalked; Cu, free, halfway between M, and Cu,, and 
equally long. Hind wing (fig. 162) nearly as wide as fore wing, with slightly 
produced apex, R sinuous and running to apex, M, lost, cell very weakly closed or 
open, M, close to M;, which is almost connate with Cu,. 

The moths are superficially similar to Recurvaria dorsivittella, but have cleaner- 
cut markings and lack the two black palpal bands of Recurvaria. 

1. E. prunifoliella Chambers. Palpi white, with base of second joint and extreme 
tip of third blackish. Head and thorax white, with a blackish shade above antenne, 
and black tegule. Fore wing black, shading into dark gray on costa, powdery 
toward apex along outer margin. Inner margin broadly white, with a twice-waved 
upper boundary, which becomes diffuse at apex. A subterminal costal spot, more 
or less distinct. 9 mm. 
May to June. Caterpillar under the folded tip of a leaf of plum or peach in 

late fall; apparently a leaf-miner when young; rarely on soft maple. 
E. leuconota Zeller, a much smaller species, without any trace of the costal pale 

spot, has been reported from Albany, New York. 
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29. SITOTROGA Heinemann 

Antenna with a sparse pecten, otherwise practically like Metzneria. We have 
only one, probably introduced, species, of Oriental affinity; the Angoumois grain 
moth. 

1. S. cerealella Olivier. Fore wing silky luteous yellow; hind wing fuscous, 
fringes brownish fuscous. Ordinarily without markings, though some moths show 
a black discal dot and a streak in the fold, and some, streaky black scaling. 15 mm. 
(Anacampsis ; Gelechia). 

Caterpillar stout, legless, white, with yellow head, breeding continuously in 
stored grain. The moth flying at large in August. 
New York: Geneva, Ithaca, Albany; Smithtown, Long Island. 

30. METZNERIA Zeller 

(Parasia) 

R, shortly, and R, long-stalked, with M, (fig. 170); the other veins separate. Hind 
wing with all veins widely separate, R and M, somewhat divergent, M, and M, twice 
as far apart as the others; anal region much reduced. 

This is a European genus of some size. We have one species probably intro- 
duced with its food plant. 

1. M. lappella Linneus. Fore wing dull olive brown with paler yellowish shades 
and streaks. Hind wing dark fuscous gray. 12-15 mm. 
May to August. Caterpillar stout, white, with black head and divided brown 

cervical shield; legless; in burs of burdock, eating out the seeds and wintering as 
arva. 
Europe; Canada to Pennsylvania. New York: Peru, Newcomb, Lewiston, 

Ithaca, Katonah. 

31. PTYCERATA Ely 

(Pyncostola Meyrick (?); Paltodora Meyrick, in part, not typical; 
Cleodora Curtis, not Peron and Lesueur, etc.) 

Palpus typically with a long triangular terminal scale-tuft on second segment; 
in subgenus Isophrictis Meyrick with a looser brush of spreading hair, very loose 
in anteliella and busckiella. Hind wing with R and M, approximate or connate; 
otherwise like Metzneria. 

Key to the species 

1. A white oblique costal streak running down from beginning of costal fringe. 
Ye, JEG GuGEOP dhe ar coan oO Cone OOb.06 CORO UDO SOBs COD OmbOEGae 1. striatella. 
Peper mand sthorax, DOWN .iisiio spel) sioltyns soi ais tr euctonetere oss stelelene 2. anteliella. 

1. No such streak. 
2. Entire wing with white-tipped scales and longitudinal ochreous streaks. 

3. similiella. 
2. Whitish, with two or three blackish dots.................-25+ 4. busckiella. 

1. P. striatella Hiibner. Brown; a fine white streak extending obliquely across 
apex, with two white costal dots beyond it; an oblique whitish streak at anal 
angle, and more or less distinct pale longitudinal streaks. Fringe with a black 
bar across apex. Hind wing fuscous. Head, including palpi and more or less of 
thorax, contrasting, whitish. 12 mm. 
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September. Very likely this species is rather generally distributed with its 
food, tansy, but I find no authentic records. 

Europe. 
2. P. anteliella Busck. Head and thorax pale fawn color; concolorous. Fore 

wing darker reddish brown, two black streaks toward base, and a black discal dot; 
a fine white line across apex and a white bar in fringe at apex. 
When fresh, this species shows the triangular palpal tuft, but it is easily lost. 

12 mm. 
New Jersey; western Pennsylvania. 
3. P. similiella Chambers. R and M, of hind wing shortly stalked; Batis 

rough. Fore wing with the yellow streaks irregular and anastomosing, leaving 
a powdery band around the apex. Superficially, practically like the ‘species of 
Phthorimea, but distinguishable by the venation and the more bushy palpus. 
(Isophrictis Braun; solaniella Chambers, in part, not larva; piscipellis Zeller. ) 
The larva breeds in heads of Rudbeckia hirta ; pupating in the stem. Moth, 

June to August. 
Kentucky; Ohio; Texas; Oklahoma. 
4. P. busckiella Ely. Palpus with a triangular tuft; M, of hind wing lower 

than in the other species, arising from middle of end of cell. Antenna yellowish; 
palpus with second joint brown, third white, brown-shaded; head and tegule 
white; thorax darker. Fore wing light clay-color; two or three small, more or 
less elongate, brown spots; hind wing smoky with paler fringe. 12-15 mm. 

June and July. This species looks like a Gelechia, but structurally belongs to 
this series. 

32. AGNIPPE Chambers 

Palpi with second segment rough-scaled, third about as long. Fore wings with 
10 or 11 veins, R, absent, M, long-stalked with M,, or absent, Cu, long. Hind wing 
slightly broader, trapezoidal, pointed at apex, M, absent, cell open, M, to Cu, 
evenly spaced. Fore wing with a tuft of raised scales in middle of fold. Moth 
resting with tail raised, like many other Gelechiids. A reduction-form of 
Recurvaria. ; 

Key to the species 

Head dusted with black; -M, present......3:2e-2-22=22- > J eee 1. biscolorella. 
Head all white; M, lost............ ORG oosdanSSerGuaSS locos: 2. fuscopulvella. 

1. A. biscolorella Chambers. Antenne annulate. Head yellowish white. Vertex 
dusted with brown at sides. Palpi mostly blackish, annulate. Thorax and base 
of fore wings yellowish, with a blackish brown patch on front of thorax. Fore 
wing blackish fuscous with bluish iridescence, middle to apex heavily dusted with 
brown and some white. Tuft small, black and white. 12 mm 

May. Larva possibly on Gleditschia. 
Southern Ohio and Kentucky. 
2. A. fuscopulvella Chambers. Head white. Palpi yellowish fuscous at base 

and near tip. Antenne annulate. Thorax and wings whitish yellow, densely 
dusted with fuscous, duller than in the other species, leaving the black tuft con- 
trasting. 11 mm. 

April. Rare, only one specimen seen. 
Kentucky. 

33. STEREOMITA Braun 

Similar to Metzneria. Palpus with second segment thickened and slightly 
tufted beneath; third equally long. Fore wing with one dorsal vein lost (M, or 
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Cu, ?); the remaining cubital widely separated from the other two, which are 
connate. Hind wing with R, widely separated from stalk of R, to M,; R, from 
beyond middle. Hind wing half as wide, with M,; and Cu, widely separated, M, 
nearest M,, M, connate with R. 

1. S. andropogonis Braun. Pale ochreous, dusted with dark brown. Head paler; 
palpus with a brown spot on outer side of second segment, and annulus on middle 
of third. Fore wing with the dusting denser at apex, gathering in longitudinal 
streaks, and usually forming two oblique postmedial streaks on costa; costal fringe 
ochreous, dorsal brownish, with brown terminal dots and a bar at apex. Hind 
wing pale brown, fringes reddish ochreous. 9 mm. 

Larva in inflorescence of Andropogon scoparius, showing its presence by a yel- 
lowish patch in the flower-spike. Moths in August, flying at dawn and evening, 
and resting head down. 

Clermont County, Ohio. 

34. HELICE Chambers 

(Theisoa Chambers; Cacelice Busck) 

Palpus with third segment very long, muth longer than the second, which is 
nearly smooth, curved, and fusiform. Fore wing lanceolate, with R, lost in the 
male, usually stalked in the female, M, lost, M, long-stalked, and i, and Cu, 
stalked, with more or less distinct gray scale-tufts. Hind wing half as wide or a 
little more, lanceolate or notched below the apex, always very narrow. Sc two- 
fifths length of wing, R often lost at base or entirely lost, and M, running to just 
below the apex, (male) or with R and M, represented by a single free vein running 
just above the apex (female); M, lost; M, and Cu, stalked (male), or cell open 
above M, (female). 

The extraordinary sexual dimorphism in venation has had a curious effect on 
the synonymy of this genus. It is the most reduced of the recognized Gelechiide. 

I. Female with apex of hind wing produced, and outer margin concave below it 
(Helice). 

1. H. pallidochrella Chambers (fig. 173 2). Light gray, powdery, a small costal 
dot near base, a large dark antemedial spot, crossing the cell but not crossing A, 
a third way out; usually with a smaller costal spot at three-fifths way out, a 
subterminal shade on costa and a complex of dark streaks across apex of mem- 
brane. 9 mm: (gleditschiwella Chambers; ¢ Cacelice permolestella Busck). 

Larva probably on Gleditschia. Moth in May and late summer. 
Kentucky; Maryland; southern Ohio, 

II. Female with lanceolate wings as in male (Theisoa). 

2. H. constrictella Zeller (fig. 171 ¢, 172 9). Light wood-brown, shaft of 
antenna lighter, annulate with dark brown. Fore wing darker at base, especially 
before the antemedial line, which is excurved evenly, except for a sharp inward 
turn in at costa, and followed by a paler shade. Sometimes with a black discal 
dot; a blackish costal spot at two-thirds way to apex, followed by a pale one, the 
boundary sharp and oblique, sometimes extending into a short fascia. Dorsal 
fringe paler. 8 mm. (bifaciella Chambers). 
May to July. Larva on elm, forming a web on the under side of the leaf, con- 

nected by a whitish tube of silk and frass to the base of the petiole; spinning a 
thin, oval, silken cocoon. July and September. 

Massachusetts to southern Ohio and Texas. 
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Family 22. BLASTOBASIDA 

(Gelechude, in part) 

Head smoothly scaled, with the scales long and curving down over 
face, often diverging and covering the face and the base of the antennz 
with a fanlike tuft (fig. 179). Antenne long, scape broad, with a heavy 
pecten more or less mixed with scales (fig. 178) sometimes forming a 
definite eye-cap (Calosima). Shaft with two bands of seales to each 
segment, one more broadly interrupted below than the other; sensory 
hairs strong, especially in males. Many of the Blastobasine have the 
shaft notched at the base in the male. Palpi typically smoothly scaled 
and upturned beyond the vertex (fig. 178); reduced in the Pigritiine 
(fig. 179), never reaching beyond the middle of the front, but smoothly 
scaled or nearly so; in the latter often modified, with a specialized sen- 
sory area in the male. Tongue strong, scaled at base. Fore wing with 
R, arising well toward base of wing, R, near apex of cell, usually 
more than nine-tenths way out on the cell and much shorter than 
R,; R, arising from upper angle of cell; R, and R, long-stalked, usually 
arising from end of cell, and well separated from R,, M, free, M, to 
Cu, arising in a group from lower angle of cell, Cu, starting off at 

\ Se 

i) oS ‘ 
2dA 

Fics. 175-179. BLASTOBASIDA 

175, Holcocera purpurocomella (?), venation; 176, Blastobasis phycidella 
(Europe), venation; 177, Pigritia species, venation; 178, side view of head 
of Blastobasine; 179, front view of head of Pigritia, showing minute palpi 
and imperfect eye-cap. 

right angles, and usually running straight across to inner margin, 
perpendicular to M,; M, and Cu, intermediate in direction. M, and 
M, often stalked; 1st A developed at margin, sometimes arising from 
2d A near its tip; 2d A normal and forked at the base also. Fore 
wing with a thickened stigma between R, and costa. Hind wing 
narrower than fore wing, Sc and R normally fused for a short 
distance at base; R and M, well separated, parallel; M, closely 
associated with Cu-stem; M, often stalked with M, or Cu, or lost; 
Cu, normal, much farther from end of cell than in fore wing. Anal 
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region reduced, with more or less traceable veins. Fringe two-thirds 
to one and a half times as wide as membrane. Hind tibizw with long 
hair; tarsi normal, with weak spinules. Female ovipositor slender, 
usually exserted. 

Larve known only in the Blastobasine; prolegs short, with a com- 
plete series of uniordinal hooks; otherwise like the (cophoridx, and 
not distinguished in any way from those of Endrosis; tubercles i and ii 
distant, iii of eighth segment of abdomen above and behind spiracle; 
ocelli reduced. Pupa of Gelechioid type; not studied. 
A small family, derived from the scavenger group of the @icophoride, 

_ from which they differ only in the fusion of Sc and R of the hind wing, 
the rather heavier pecten, the closer grouping of the veins at the end 
of the cell of the fore wing, and the stigma. Endrosis is sometimes 
also included here, but is @icophorid in the characters named. 

The species are all obscure and very imperfectly known; the few 
known larve are borers in nuts (often scavengers after other borers), 
scavengers, and predaceous on scale-insects. 

Key to the genera 

1. Palpus not reaching beyond middle of front, often rudimentary; hind wing 
with 7 veins, M, completely fused with Cu, (Pigritiinez). 

2. Fore wing with R,; stalked with Ry;........... 2. eee cece 9. Pseudopigritia. 
2. Fore wing with R, free. 

3. Fore wing with M, and M, stalked (fig. 177). 
Aral pie minute sin) both) Sexes. 2)f.2 4 yee cls) <r pele = <psiaie eee 7. Pigritia. 
4. Palpi in male upturned to middle of front with a linear sensory area, 

concealed in a groove in the front in life............... 6. Ploiophora. 
3. Fore wing with M, and M, not stalked; palpi minute in both sexes. 

8. Dryoperia. 

1. Palpus upturned beyond vertex; male often with a notched antenna 
(Blastobasine). 

2. Hind wings with seven veins; M, and Cu, fused (fig. 176) ...5. Blastobasis. 
2. Hind wing with all veins (fig. 175). 

3. M,, M,, Cu,, and Cu, all distinctly separate.................. 1. Euresia. 
Sep Memandw Mian stalked\ (Cte trees «ioral cies oie oe ses = 2. Valentima. 
3. M, and Cu, stalked; M, out of the base of the stalk or free. 

AgeAnitenma) withs Cye-CAP cis cr:-teiclsetecehe ielotey lel i sVeuealei= «teferssen-t-)+)- 4. Calosima. 
AmpAN tenn a wath! PeCCteMl. cis crorcle) «1-72 ela) osels-kolabslethsbere! =i <fet=siey elev 3. Holcocera. 

1. HURESTA Dietz 

Male antenne deeply notched, not heavily ciliate. Fore wing with all veins 
present, all but R, and R, free; hind wing much narrower, all veins free and widely 
separate, lower discocellular vein nearly longitudinal and long, as well as m-cu. 

1. E. pulchella Dietz. Fore wing light ochreous, trisected by two vertical whitish 

shades, the first broader and the second followed by a strong dark shade. 814 mm. 

June. 
District of Columbia. 
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2. VALENTINIA Walsingham 

(Holcocera auct., not Clemens; Auximobasis Meyrick, in part) 

Male antennez in our species deeply notched at base, scape broad, with a weak 
pecten. Fore wing normal, with M, and M, separate; hind wing with M, and M; 
stalked; nearly as wide as fore wing, with fringe rather wider than membrane. 

1. V. glanduella Riley (The acorn moth). Light gray, more or less powdery 
and mottled; antemedial fascia moderately angled out on Cu, the following blackish 
shade broken there, so that there appears to be an extension outward of the ante- 
medial line between its two halves. A blackish dash toward base below fold; erect 
costal and dorsal bars just beyond the distinct small black discal dots, and fairly 
defined on inner side. Margins more or less edged with blackish at apex; first 
discal dot also distinct in light specimens. Hind wing much yellower, olive gray, 
15-25 mm. 

July. Larva in acorns, apparently sometimes a scavenger after the acorn weevil. 
Distribution general. New York: Ithaca. 
2. V. quaintancella Dietz. Much smaller than V. glandulella; hind wings nar- 

rower, fringes twice as wide as membrane. Duller, brownish, more evenly powdery; 
antemedial line followed by a strong continuous angulate dark shade, the middle 
part formed of the large diffuse first discal dot; outer discal dots smaller and well 
marked, the outer markings obscure. Moth resembling a Pigritia. 10-14 mm. 

Larva in mummy apples. 
Distribution uncertain. 

3. HOLCOCERA Clemens (restricted) 
Similar to Valentinia, except as noted in key. The notch varying in develop- 

ment and not always present. 
The following key is incomplete. 

Key to the species 

1. Ground white, marked with black. 
2. A complete heavy black antemedial band including first discal dot. 

3. confluentella. 
2. Antemedial band separated from orbicular; or band lighter brown. 

3. No black powdering; a distinct dark streak on R and no antemedial band. 
17. melanostriatella. 

3. Heavily black-powdered; antemedial band present; dash, if present, 
short, clean-cut, and confined to antemedial region. 

4, All black and white; black dashes conspicuous............ 13. elyella 
4. With brown base of costa and antemedial shade, or suffused with gray. 

7. busckiella. 
1. Ground luteous; notch moderate. 

2. With strong, complex, and contrasting marks............ 6. chalcofrontella. 
2. Nearly evenly powdered icarscstietee (ete cistern ss eis ee 9. gibbociliella. 

1. Ground, reddish: buffs .i02 chive Geiss wiclelese eerste speiie rae eee 10. villella. 
1. Ground gray. 

2. Male antenne with deep notch; cilia as long as width of shaft. 
3. Wing-scales not white-tipped:. .). 5 .).).,.22-list.- » clei 1. dives. 
3:; Scales -white-tipped 2 .03/4:5:5)./0:8. stascualeidveperaerssenechexctere eee 2. aphidiella. 

2. Male antenne with moderate notch; cilia half as long as width of shaft. 
3. Larva on apple; moth immaculate except for three discal dots. 

8. maligemmella. 
3. Larva on Rhus; moth with marked mottling............... 6c. fumerella. 
3. Larva on chestnut; moth dark gray, but with ground contrasting luteous 

on basal third and here and there outwardly.,..+:+;+++++-6a. minorella. 
3. (H. quisquiliella also belongs in this group.) 
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2. Male antennze without notch. 
3. Even, dark mouse gray, with faint darker dots............ 1l. funebra. 
3. Paler, more or less dusted with white. 

Pee Bsa easly spLeSCMbeloxera a oreke) sieleieletele\elelele) che ie) sielele aleielatey hele 14. zelleriella. 
4. No basal dash. 

5. Evener, antemedial band distinct toward costa and inner margin, 
and pointing well before orbicular spot............. punctiferella. 

5. Rougher looking; antemedial band, when distinct, with its two halves 
poimimne directly, tow orbicularyy.)c-t1)-)-)s12142)+ 11ers \e ers 16. tartarella. 

I. Notch on male antenne deeper than width of shaft, outwardly distorting the 
shaft; cilia as wide as shaft. 

1. H. dives Dietz. Mouse gray, the costa distinctly browner; black discal dots 
only distinct; outer margin and fringe vaguely barred; no white-tipped scales. 
16-19 mm. 

July. 
Toronto, Ontario; New York; Pennsylvania; Indiana. 
Var. basipallidella Dietz has a distinctly paler basal two-fifths, with angled outer 

boundary; and the first discal dot indicated at its angle. 
New Hampshire; Cohasset, Massachusetts; Pennsylvania. 
2. H. aphidiella Walsingham. Similar to H. dives, many scales white-tipped, 

defining a vague pale antemedial region; base and middle of costa solid dark; 
also orbicular and discal dots, some apical shades, and a vague bar on Cu out- 
wardly. 13 mm. 

July. Larva in a Phylloxera gall on Carya. 
District of Columbia; New York: Rock City. 
3. H. confluentella Dietz. Ground pure white, crisply dusted and mottled with 

black. Base black, thorax with black anterior and posterior bars; antemedial 
fascia broad, complete, covering orbicular, angled out at middle; discal dots and 
postmedial bands fused into a Y-shaped black fascia, which may break into two 
costal spots and a discal and dorsal bar, or form two anastomosing bands, enclos- 
ing a pale spot beyond end of cell. Some black terminal suffusion. 

June and July. Larva on pitch pine, associated with Rhyacionia frustrana and 
Recurvaria. 

Central New York; Pennsylvania; Massachusetts. 

II. Notch moderate, not as deep as width of middle part of shaft; shaft stouter, 
with cilia about half as long as width of segments. 

4, H. purpurocomella Clemens. Mouse gray, dusted with paler and darker, with 
distinct first and second discal dots only; very slight purple iridescence. 18 mm. 

June. 
Pennsylvania; Maryland. New York: Rock City, Vandalia. 
5. H. ochrocephala Dietz. Mouse gray. Head and collar clay-color; strongly 

contrasting; middle half of thorax clay-color; front and back grayish; tegule 
clay-color, with gray spot and dusting; base of fore wings clay-color, the wing 
with obscure orbicular and outer discal dots, not defined with pale. 16 mm. 

. August. Type only seen. 
. Maryland; West Virginia. 
_6. H. ‘chalcofrontella Clemens. Typically clay-color, more or less dusted with 

blackish; orbicular a black dot, with a blackish shade before it on costa and two 
obliquely placed and more or less confluent patches just beyond it on dorsal half, 
below. Cu; two black discal dots, a blackish patch between the lower one and its 
anal angle; a curved blackish band half way between end of cell and apex, curving 
in below along outer margin and reaching nearly or quite to the anal patch. 
More or less distinct blackish terminal dots around apex. Fringe and hind wing 
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mouse gray. Outer markings sometimes replaced by a continuous, less-contrasting 
postmedial line, and the inner by an antemedial one interrupted over the cell. 
12-16 mm. 

Var. fumerelia Dietz is nearly even mouse gray, powdered in two shades, the 
marks as in the type, with a continuous strongly curved postmedial line. Var. 
quisquiliella Zeller is pale, more evenly and less contrastingly powdery; the marks 
all obscure except the three discal dots (perhaps it is a good species). 

General. Larva in sumac heads. Moth in July. 
New York: Ithaca. 
H. minorella Dietz is probably a good species. It is suffused with dark gray, 

except in irregular patches and on the basal third, the three discal dots con- 
trasting. The larva lives in chestnut burs. 

7. H. busckiella Dietz. White, more or less dusted with black and suffused with 
gray, but always with some pure white scales. Normally with base of costa light 
brown, antemedial fascia blackish on costa, weak or broken on cell, light brown 
and rather distinct below; orbicular a black dot, and rather beyond it a blackish 
patch resting on costa between orbicular and reniform, often strongly - contrasting. 
Two normal discal dots; postmedial fascia with its ends just beyond the outer 
discal dot, its middle curving out nearly half way to apex, the fascia normally 
heavy and blackish. Terminal dots light. 16-20 mm. 

July and August. 
Plummer’s Island, Maryland. 
8. H. maligemmella Murtfeldt. Wings broad (fore wing less than four times as 

long as wide), light yellowish fuscous, with the discal dots distinct; otherwise 
practically immaculate. 14 mm. 

Moth in July. Larva in buds of apple. 
Columbia, Missouri. 
9. H. gibbociliella Clemens. Luteous, lightly dusted with blackish, a little more 

heavily on outer half, leaving costa paler at two-thirds way out, and outer margin 
paler on both costa and dorsum; discal dots obscure, the orbicular rather more 
distinct, rarely absent. Head and thorax concolorous. 11-15 mm. 

Atlantic States. 
10. H. villella Busck. Unicolorous light yellowish brown, immaculate; palpi 

blackish on outer side, hind wings grayer, with yellowish fringes. Tarsi marked 
with blackish on outer side. 15 mm. 

Larva on Andromeda ligustrina. 
Maryland. New York: Ithaca, 

Ill. No antennal notch, cilia normally short. 

11. H. funebra Dietz. Mouse gray, slightly powdery, showing the usual three 
discal dots only. 12 mm. 

Var. reductella Dietz is paler, less shining, and with the basal third slightly 
paler. Manitoba. 
May to July. 
Maryland; Pennsylvania. New York: Rock City. 
Dives, aphidiella, funebra, and purpurocomella are very similar, practically 

identical in the female, but funebra is rather strongly frosted with white-tipped 
scales and the third joint of the palpus is notably shorter than the second (three- 

- fourths as long), while in the other three the segments are nearly even in length; 
purpurocomella and dives are larger and noticeably stouter than the other two 
(expanse normally over 15 mm. H. dives is the largest and purplest, and shows only 
the faintest trace of discal spots. 

12. H. boreasella Dietz. Fuscous, the inner margin below the cell somewhat con- 
trasting, whitish, crossed by an oblique fuscous costal shade from the middle of 
cell to the inner margin at a third way out. Usual dots diffuse and obscure. No 
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other distinct markings. The antemedial brown shade bends at an angle on the 
cell and is obscurely continued to the costa. 

August. (One cotype only seen.) 
Montreal, Canada; New Hampshire. 
13. H. elyella Dietz. White, lightly powdered with black; black dashes near 

base below Sc, and in fork of A, orbicular and discal dots horizontally elliptical, 
contrasting, black; a blackish shade in fold below orbicular, and one before it 
near costa; some dark gray shading outwardly near margin. Usually with dis- 
tinct dashes between the radial veinlets beyond orbicular and upper discal dot. 
Hind wing light. 13-16 mm. 

July and August. 
Dublin, New Hampshire, to Maryland. 
14. H. subsenella Zeller (as determined in United States National Museum). 

Pale powdery ash gray, the margins contrasting dark gray, especially outwardly; 
antemedial fascia moderately excurved, interrupted over cell, running well before 
the orbicular, which is a dot; two discal dots and one on Cu half way out from 
orbicular to lower discal dot; no other definite marks. 11-14 mm. 

August. 
Pennsylvania; Texas. . 
H. zelleriella Dietz, described from Texas, Iowa, and Louisiana, may reach our 

area. It is similar but with one or two dark dashes at the base, the stronger one 
in the fold. 

15. H. vestaliella Dietz. White; antemedial fascia indicated by dashes in cell 
and fold, and shades on margins, angled out at middle or reduced, and pale brown, 
sometimes nearly absent; a dash beyond it on lower side of cell. Discal dots con- 
spicuous, with a black spot below them and a small dash above. Middle of costa 
shaded with brown; outer margin somewhat shaded with black. 

June and July. 
Southern Massachusetts; Maryland; Pennsylvania. 
16. H. tartarella Dietz. Mouse gray, somewhat powdered with white; occasion- 

ally with contrasting whitish basal third; antemedial fascia angled out, formed 
of separate shades running to costa and inner margin, and an orbicular dot; 
sometimes also with a separate dot in the fold. Discal dots and dash on Cu 
distinct; the other marks obscure. Thorax concolorous, light gray. Marks in the 
darkest specimens defined with whitish. 

End of May to July; September. 
Plummer’s Island, Maryland. 
17. H. melanostriatella Dietz. Pearl gray, somewhat shaded with light gray, 

but not dusted with black; a dark gray shade, variable in distinctness, on base 
of upper edge of cell, and sometimes at middle of wing. Orbicular black. Discal 
dots, at least the upper, black; the other marks gray and slight. 15 mm. (melon- 
ostriatella Dietz, misprint. ) 

August. 
Southern Connecticut; Pennsylvania; Maryland. 

The following species of Holcocera are wholly unknown to me; some may be 
synonyms. 

H. modestella Clemens. Ground even, fuscous; basal part of fore wing paler and 
grayer; a dark fuscous orbicular and two discal dots. The outer boundary of the 
pale base angled out but not reaching the orbicular (group II). 16 mm. 

Atlantic States. 
H. inclusa Dietz. Similar to H. modestella; gray with paler base, and excurved 

antemedial fascia not reaching orbicular, but without antennal notch. No dot 
outward on Cu. Ground nearly white, but heavily overlaid with gray; no basal 
dashes. 15 mm. 

Pennsylvania. 
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H. messelinella Dietz. Gray, sprinkled with whitish scales; thorax whitish, 
dark brown in front; fore wing with antemedial fascia strongly angled, partly § 
breaking into costal and dorsal dashes; orbicular spot with two dashes before tty I | 
above and below fold; postmedial fascia dark, angulate. 15 mm. 

Maryland; Florida. 
H. m. var. spoliatella Dietz. More glossy; marks less distinct; the basal streaks 

obscure; front of thorax concolorous. 12-13 mm. 
New Jersey; Pennsylvania. 
H. clemensella Chambers. The unique type is now greasy, but this seems to Be a 

white species. 
Kentucky. 
H. illibella Dietz. Gray, dusted somewhat with white and fuscous. Antemedial 

fascia reduced to dots on margins; orbicular and discal dots more distinct; post- 
medial fascia obsolete. 12-13 mm. 

Maryland. 
H. punctiferella Clemens. White, with five black bars, arranged 2, 1, 2; ground 

dusted with gray toward apex, and shaded with yellowish flesh color in fringe; 
and fringe at least of hind wing gray. (The five bars are the orbicular and 

- one nearly opposite it in the fold, a spot on Cu, and the two discal dots.) 12 mm. 
Pennsylvania. : 
H. triangularisella Chambers. Grayish fuscous; third segment of palpus whitish. 

Antemedial fascia a broad brown-powdered whitish triangle, resting on the inner 
margin, followed by a dark brown triangle, resting on the costa. Outer part of 
wing powdered on a whitish ground; discal dots minute. 18 mm. 

Kentucky. 

4. CALOSIMA Dietz 

Like Holcocera but with fully scaled eye-cap in place of a pecten on the antenna. 
Fore wing immaculate. 

1. C. argyrosplendella Dietz. Yellowish white. Head white, shining; palpi dusted 
outwardly with fuscous. Antenne gray; eye-cap white. Fore wing shading into 
pale reddish brown outwardly; hind wing pure white, nearly as wide as fore wing. 
11 mm. 

July. 
Pennsylvania; ouisiarie Florida. 

5. BLASTOBASIS Zeller 

(With Epistetus and Prosthesis Walsingham) 

Similar to Holcocera, but with M, and Cu, completely united. Our species have 
male antenne without a notch; cilia of male antenne as long as width of shaft; 
fore wing with M, well separated, M;, Cu,, and Cu, connate; hind wing with M, 
short-stalked (fig. 176). 

1. B. plummereila Dietz. Ground powdery smoky brown, strongly shot with 
purple; nearly even, but with a paler shade across the dise at two-fifths way out, 
and one above anal angle. No definite markings as a rule; the most definitely 
marked specimens with a small black orbicular and two discal dots. 10-14 mm. 

July. 
Maryland. New York: Rock City. 
Var. fuscopurpurella Dietz is large and practically immaculate, with the purple 

rather strong, and the dark element of the ground strongly predominant. 
2. B. sagittella Dietz. Gray, speckled with dark brown; a pale antemedial 

fascia, a little nearer the base at costa, angled out, and sharply extended along Cu 
in a tooth; a heavy dark shade on its outer side. Base paler, edged along both 
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margins with blackish, and with a weaker streak below the fold. Outer part of 
wing a little darker along costa, with distinct discal dots and. terminal dots. 
11 mm. 

August. Unknown to me. 
Hazelton, Pennsylvania. New York: Rock City. 

6. PLOIOPHORA Dietz 

Palpi of male closely upturned nearly to middle. of front, lying in shallow 
grooves on the lower part of the face, and roofed over by the long, overhanging 
vestiture (usually falling forward at death); second segment with a large 
obliquely oval sensory area on inner side; third segment small. Female palpi and 
wing characters as in Pigritia. 

1. P. fidella Dietz. Fuscous gray, smooth and shining; antemedial fascia nearly 
straight, diffuse, and very slightly inwardly oblique from cell to inner margin, bent 
on cell and slanting in to costa also; the fascia formed of pale dusting, and variable 
in strength; discal dots dark, obscure; outer third of inner margin and outer sixth 
of ere with scattered white-tipped scales, extending somewhat into fringe. 12 mm. 

une. : 
I cannot distinguish P. ampla Dietz by the one rubbed type I have seen; fidella 

is possibly a synonym of it. 
Northern New Hampshire and Parry Sound, Ontario, to Pennsylvania. New 

York: Rock City. 

7. PIGRITIA Clemens 

(With Epigritia Dietz) 

Palpi of male practically obsolete (fig. 179), and of female short and porrect, 
with third segment variable in length but. generally shorter than the second. 
Antenne not modified. Fore wing (fig. 177) with cell set obliquely in wing, even 
more noticeably than in the Blastobasine; Cu, short and running straight to inner 
margin. Hind wing sharply lanceolate, half as wide, with R and M, decidedly 
divergent, M, connate with Cu,, the cell very weakly closed, M; and Cu, rarely very 
shortly separate at extreme margin, normally fused. The genus Epigritia was 
based on the relative shortness of the female palpi, a character that has proved 
intangible. 

Key 'to the species 

1. Base of wing, except costal edge, contrasting whitish (late July to August). 
2. Its outer boundary distinctly excurved................ lla. heidemannella. 
Prismoucen boundary straighteerectee a. s-c)yec fe eel c 11. ochrocomella. 

1 ac 8 base of ground color at least twice as wide as the antemedial fascia 
(June). 

2. Antemedial band with an outward tooth at middle............ 5.. basilarella. 
2. Antemedial band even, usually. straight. 

3. Band very narrow, extending one-fifth way to base.......... 8. tristella. 
3. Band moderate, extending a third way to base. 

4. With a complete dark discal bar; antemedial band broad and con- 
UIST ETE ar fe IRCA IETA ios 0 Die Gieolo.0 Olu bia BS OOO ocr 4. mediofasciella. 

4. Two discal dots, prominent in a white shade.......... 3. laticapitella. 
4, Discal marks obscure; antemedial band narrower, vague, and very 

PALI G er rclrcyey Sreivees «osc te 1. confusella. 7. angustipennella. 9. spoliatella. 
2. No antemedial band, or only faint traces 
DEL CAGE ANG s PALL, PALO a1 <<) sjore srecsholac Selee ers Heelies ass sie es 10. obscurella. 
omieda and) palpi dark; wings) purplish. ..)..........--.+- 2. purpurella. 
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1. P. confusella Dietz. Fuscous brown, the antemedial band broad, pale, erect, 
faint and diffuse; some pale scales at anal angle. No other distinct marks. This 
form looks very much like P. fidella but is browner. 

June. 
Pennsylvania; New Jersey. 
2. P. purpurella Dietz. Blackish, shot with purple; with more or less distinct 

traces of the usual markings. Head and palpi concolorous. Male unknown. 12 mm. 
June. 
Pennsylvania. New York: Rock City. 
3. P. laticapitella Clemens. Dull fuscous, about the color of P. fidella; the 

scales largely pale-tipped, especially on outer half of wing. Antemedial fascia 
prominent, straight, erect, pale (the curve shown in Dietz’s figure is probably an 
artefact), fairly defined on outer side, but diffuse on basal. Base more solidly 
fuscous; a broad shade of solid fuscous beyond the fascia to middle of wing. Two 
blackish discal dots, sometimes obscure, with a bar below them in the fold, all 
defined by a well-marked pale shade; the apex again darker. Some whitish dusting 
in base of fringe. 12 mm. 

June. 
New Hampshire; Pennsylvania; Iowa; Kansas. 
4. P. mediofasciella Dietz. Practically like the last form, the marks less con- 

trasting antemedial fascia narrower, discal dots fused into a vague vertical bar, 
only faintly defined with pale; white-tipped scaling at apex well marked. 12 mm. 

July 1. 
New Jersey; Pennsylvania. 
5. P. basilarella Dietz. Pale silvery gray, dusted with pale fuscous. Head, 

thorax, and costal half of fore wing at base with golden iridescence. Fore wing 
with base paler, and a dark shade beyond the antemedial fascia; a dark streak on 
fold at a sixth way from base; fascia with a curved projection at the middle; discal 
dots strong, with a dot below them in the fold, and followed by a waved postmedial 
shade. Female less iridescent, with third segment of palpus shorter than second; 
first segment fuscous-dusted, second and third pale. 12 mm. (Not seen.) 

Pennsylvania; Louisiana; Kansas. 
6. P. ornatella Dietz. Similar to P. laticapitella and mediofasciella, the white 

antemedial fascia striking, and perceptibly excurved on outer side, almost pure 
white; discal dots separate, dark, faintly set off; the whole apical region with 
white-tipped scales, paler than the base. 11-12 mm. 

Hazelton, Pennsylvania. 
7. P. angustipennella Dietz. Fore wing narrower (less than one-fifth as wide 

as long). Lighter mouse gray with a slight violet tint; antemedial band erect, 
vague, slightly paler. A vague pale area over end of cell with obscure darker 
discal dots. 11 mm. 

Pennsylvania. 
The one type I have seen looks too similar to P. confusella. 
8. P. tristella Dietz. Mouse gray. Antemedial band, of white-tipped scales, but 

quite narrow; discal dots practically obsolete, vaguely defined by the well-marked 
white-tipped scales on the outer half of the wing. All the scales with more or less 
distinct pale tips. 11 mm. 

Hazelton, Pennsylvania. 
9. P. spoliatella Dietz. Identical with Dryoperia grisella (of which it may be a 

venational aberration), except for the stalking of M, and M;. 11 mm. (Unknown 
to me.) 

Hazelton, Pennsylvania. 
10. P. obscurella Dietz. Fore wing broad, four times as long as wide, mouse 

gray, immaculate, with ochreous bronzy head and pale palpi. 11 mm. 
July 4. 
Northern New Jersey; Pennsylvania. 
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11. P. ochrocomella Clemens. Basal third of fore wing nearly white, gray at the 
extreme base, with contrasting blackish costa and thorax; outer two-thirds blackish, 
more or less powdered with white and often heavily shaded over the end of the 
cell, leaving the dark discal dots contrasting, and a darker bar halfway between 
them and apex; the region beyond the antemedial fascia contrastingly dark. Dark 
specimens have only the discal bar defined with whitish. The outer boundary of 
the fascia is typically erect, but markedly curved in the usually darker var. 
heidemannella Dietz. (Hpigritia Dietz; E. pallidotinctella Dietz.) 

Late July and August. 
Southern Connecticut to Pennsylvania. <A pale form occurs in Missouri. 

8. DRYOPERIA Coolidge 
(Dryope Chambers, not Desvoidy ) 

Exactly like Pigritia except for the separation of M, and M, in the fore wing. 
Palpi minute in both sexes, a little smaller in the male; first, and often second, 
joint with a triangular tuft below, rough-scaled, third joint shorter, and some- 
times very small. 

Key to the species 

PeBIMTAACU a TEMOCHTCOUS® sys ier cvs «(= svonsrevcueusesss uses h Groce Gueue aun etnies alee 6. ochreella. 
1. A distinct antemedial fascia with zigzag outer boundary, followed by dark. 

Ae HOLCEWIN OV OT AY. «1c es ls plese eo ssa ols gresella:, 2. tenebrella. 
2. Fore wing more or less yellowish. 

3. Orbicular represented by a distinct dot................ 5. discopunctella. 
seOrbicularobsolete. .. <- s-,. 10000 + 96 sien 4. murtfeldtella. 3. fuscosuffusella. 

1. D. grisella Dietz. Light powdery gray, the costa darker, especially toward 
base, the dark showing as powdering on a paler ground. Base dark; antemedial 
fascia zigzag, not reaching costa, diffuse inward, outwardly defined by a contrast- 
ing blackish shade which is strong at costa and forms a patch in the fold, but is 
practically interrupted in the cell. Ground outwardly pale, powdery; the two 
discal dots formed of the powdering, distinct but diffuse, and followed by a blackish 
shade across the apex. 12 mm. 

April. 
Pennsylvania; Missouri; South Dakota. 
2. D. tenebrella Dietz is very close to the preceding species, of which it may be 

a variety; apparently it is slightly paler, with the dark antemedial shade weaker 
and not forming so distinct a spot below the cell. 12 mm. 

Pennsylvania; Kentucky. 
3. D. fuscosuffusella Dietz. Pale ochreous, with dark fuscous dusting and shading, 

grayer than D. murtfeldtella. Antemedial fascia of white dusting followed by a 
blackish patch on the costa, the patch rarely extended diffusely toward the apex; 
a similar patch on inner margin. Outer part of wing normally dusted with white; 
with weak discal dots. 11 mm. (Not seen.) 

St Louis, Missouri. 
4. D. murtfeldtella Chambers. Dull light ochre, shaded with pale brown; ante- 

medial fascia pale, rather narrow, toothed at middle, heavily shaded with brown 
except on the tooth, extending faintly across the brown costal edge. Base shaded 
with light brown; subterminal region also shaded with light brown; and discal 
dots faintly indicated by a red-brown shade, all somewhat dusted with whitish. 
12 mm. (ochrocomella Dietz, not Clemens; erratella Dietz) . 

Pennsylvania specimens are duller clay color, with dark shading and dusting, 
the discal dots distinct, the antemedial dark shade excurved, interrupted and 
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preceded by a longitudinal dark shade in the middle of the wing, the apical dark 
shade most distinct on the margins. : 

_ New Jersey to Texas and Nevada. 
5. D. discopunctella Dietz. Grayish ochreous; antemedial fascia moderately 

excurved, faint, defined by a darker shade beyond it on costa; orbicular a strong 
but diffuse dot; two fainter discal dots. 12 mm. ; 

Hazelton, Pennsylvania. (Unknown to me.) 
6. D. ochreella Clemens. Shining dull ochreous, dusted with reddish scales. 

Antenne grayish ochreous; palpi dusted with brownish; fore wing with apex red- 
der; costa reddish fuscous with traces only of the fascia (unknown to me). 

Pennsylvania; Texas; Alabama; South Dakota. 

9. PSEUDOPIGRITIA Dietz 

Similar to Pigritia, with similar sexually dimorphic palpi. Fore wing with R; 
shortly stalked with R, and R,. 

1. P. dorsomaculella Dietz. Powdery gray; antemedial fascia transverse, pale 
gray, broad, and vague, bent out a little at middle discal dots more or less distinct, 
in a vague pale shade. Similar to spoliatella. 11 mm. 

Dietz describes this species as having three darker diffuse spots along outer part 
of dorsal margin. 

June. 
Pennsylvania; New Jersey. 
2. P. equitella Dietz. Similar to P. dorsomaculella, but with markings fainter 

and without any dorsal spots. Fascia at a third way out from the base. 11 mm. 
July. 
Hazelton, Pennsylvania. 
3. P. fraternella Dietz. Similar to P. equitella, but with the fascia farther out, 

at two-fifths. 10 mm. 
Hazelton, Pennsylvania. (Unknown to me.) 
4..P. argyreella Dietz. Silvery white, tinged with ochreous; with the fascia 

barely traceable, partially defined with darker. 11 mm. 
Hazelton, Pennsylvania. (Unknown to me.) 

Family 23. LAVERNIDA 

(Momphide; Cosmopterygide; Elachistide, in part) 

Head smooth, the vestiture curving down over the face; eyes moderate 
or smallish; ocelli variable. Antenne as in the Gelechiide; scape long 
and slender, often with a pecten, which is sometimes reduced to a single 
bristle at its base; never with eye-cap. Antenne sometimes as long as 
the fore wing, never much longer or very short. Palpi divergent, with 
second segment smooth or tufted below, but never with a triangular 
tuft; third segment variable in length, smooth, upturned, slender, and 
regularly tapering; the palpus always upturned and much longer than 
the head. 

Fore wing lanceolate, always narrow, the membrane rarely with a 
blunt apex; with broad dorsal and costal fringe. Anal angle never 
well marked; the apex occasionally caudate (fig. 183), as in the Liyone- 
tiidg, some Gracilariide, and Polyhymno. R, from cell less than three- 
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fourths way to the apex (except perhaps in Synallagma), but rarely 
arising before middle of the cell; R, free, arising well before end of 

Fies. 180-194. LAVERNIDA 

180, Walshia amorphella, venation; 181, Limnecia phragmitella, venation of 
fore wing; 182, Perimede particornella, venation; 1838, Lophoptilus eloisella, 
venation and outline of apical fringe; 184, Laverna species, venation of fore 
wing showing Ist A and 2d A anastomosing; 185, Cosmopteryx scribaiella 

' (Europe), venation; 186, Batrachedra preangusta, venation (froma European 
“specimen) ; 187, Psacaphora species, venation; 188, Stilbosis tesquella, venation 
of fore wing; 189, Stagmatophora graboviella (Europe), venation of fore: wing; 

. 190, Batrachedra trichella, venation of fore wing; 191, Eriphia qlbalineetia, 
~ vertation; 193, Hriphia concolorella, venation; 194, Limnecia phragmitella, seta 
map of larva pay Uelereda lee: 

cell (unlike the narrow-winged Blastobaside). R, and R, stalked, or 
rarely, united; M, often, and R, and M, rarely stalked with them. 



320 Wim T. M. Forses 

M,, Cu,, and Cu, almost always parallel and subequal in length, from 
an oblique lower outer end of cell. ist A rudimentary at the base, 
but frequently developed as a normal vein at the margin; this marginal 
piece being sometimes very short, and often apparently wholly sepa- 
rate from the rudimentary base, arising out of 2d A (fig. 184). 2d A 
forked at its base, the lower fork occasionally rudimentary. Hind 
wing narrower, lanceolate to linear, fringe one and one-half to eight 
times as wide as the membrane. A costal tuft of bristles toward the 
base, with the margin concave beyond it. Sc free from R, but ocea- 
sionally connected by a cross vein (R,). (In a couple of exotic species 
Sc is extremely short and R, appears as a free vein running to the 
costa) R and M, more or less convergent at their origin; approximate 
(usually closely), connate, or stalked; M, occasionally stalked with 
M,, and the cell often open below them; M, distinctly separated from 
Cu,, usually connected by a long oblique cross-vein parallel to the 
dorsal margin. The anal region reduced, usually with rudiments of 
the normal veins; 2d A forked when distinct. (When the hind wing 
is linear the veins are much reduced and their connections often 
uncertain). 

The caterpillars are quite insufficiently known; they include leaf- 
miners, stem-borers, seed-eaters, and, more rarely, leaf-rollers. 
Batrachedra and Pyroderces include some scavengers. A large pro- 
portion are associated with the Onagracee. 

Caterpillar (fig. 194) with head small and depressed, adfrontal 
sclerites not quite reaching vertex, ocelli close together; body-setz 
small; ninth segment of abdomen with sete ii farther apart on mid- 
dle line than they are from i, and i, ii, and iii in a vertical line; 
thoracic coxe twice as far apart as their width, prolegs also far 
apart, with hooks in a complete circle, normally biordinal. Pupe 
various, but normally with the clypeal suture complete, a quad- 
rangular prothorax not narrowed at the middle, the palpi and the 
femora fully exposed, and maxillary palpi large, nearly or quite reach- 
ing the tongue. Antenne meeting on the middle line well before the 
wing-tip, but not again diverging; cremaster with stout spines. 

In Chrysopeleia the characters are nearly those of Aphelosetia, throw- 
ing some doubt on the position of the genus. In that genus the labial 
and maxillary palpi and the femora are wholly concealed; there are 
only a few short straight cremastral sete, and the wing cases etc., are 
soldered to the body as far as the seventh abdominal segment, so that 
there is probably no motion; but the clypeal suture is as in the Laver- 
nide. Cosmopteryx has the prothorax narrowing in the middle line, 
the maxillary palpi exposed, but the labials and femora concealed, the 
clypeal suture lost, and a single movable segment. Its cremaster has 
hooked sete. 
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The family as it now stands is undoubtedly heterogeneous, being 
comprised of various reduced Gelechioidea, with perhaps a couple of 
genera which really belong to other superfamilies. The forms with 
ist A preserved, or with a primitive pupa, are evidently correlated 
with the (cophoride; others, ike Ithome, seem to be derived from the 
Gelechiide by reduction; Batrachedra and Synallagma are most doubt- 
ful in position. A few genera of other families have been added to the 
key for convenience. . 

Key to the genera 

1. Hind wing immaculate; maxillary palpi minute, close-scaled. 
2. Fore wing with one or more veins lost. 

3. Cell set obliquely in the wing (fig. 186), squarely truncate at end, between 
R,,; and Cu,, cubital branches almost invariably running straight across 
to dorsal margin, much shorter than Ms. 

4. Fore wing with R, and R; stalked; hind wing narrow-lanceolate. 
’ 12. Blastodacna. 

4. R, and R; completely united; hind wing linear (figs. 186, 190). 
13. Batrachedra.* 

3. Cell central in the wing, the closing vein strongly oblique and nearly 
parallel to the dorsal margin from M, COMGIS. M, to Cu. rather evenly 
spaced, subequal, and parallel. 

4. A radial vein lost ; only four veins running to costa; fore wing falcate. 
1d. Synallagma. 

4. One or more dorsal veins absent; R, always present. 
5. R, more or less stalked; M, often stalked. - 

6. Wings broad; hind wing lanceolate and slightly trapezoidal, with 
two M’s lost, and M, connate with Cu,....... (Gelechiidze — Helice. ) 

6. Wings linear; hind wing with all veins preserved. 
( Heliodinide — Erineda. ) 

Depleminee sa Ml! stalked 0. aa eats, ones Ge eats ee ll. Chrysopeleia. 
2. Fore wing with complete venation (cell always central, with oblique end). 

3. M, stalked (fig. 185). 
4. Scape of antenna as long as width of head, without a pecten; antenne 

longer, more slender. _Fore wing with a silver streak in the apex; Cu. 
arising less than three-fourths way out on the cell; M, stalked (fig. 
TGS) oo Rae eee ee ee tee Vk ee pee i See ER 14. Cosmopteryx. 

4. Scape haif as long as width of head, pecten variable; antenne usually 
only four-fifths as long as fore wing, fore wing without a white streak 
in the apex; with Cu, arising more than three-fourths way out. 

5. Fore wing with heavy, raised, metallic tufts; M, stalked nearly to 
apex Mis treet) tales feces peheiie ee hier s okene ors conte ...4. Stilbosis. 

5. Fore wing with small, inconspicuous tufts, or none, M, shortly stalked 
unless M, is also stalked.* 

6. Wing dull, linear; pecten strong Dros onherty ore seta sce NS 7. Pyroderces. 
6. Wing shining, lanceolate ; pecten absent. 

9 Stagmatophora, 10. Ithome. 

22 Coleophora may be sought here, but is distinguished by its antennze thrown forward 
in repose, its slender fore tibia without epiphysis at the middle; its upper spurs of the 
hind tibia above the middle, and its more angular-looking palpi. 

23 Laverna sexnotella also normally has M, very short-stalked, 
of the palpus is much thickened, the wing has metallic tufts, 

it 

but the second segment 

and there is a weak pecten. 
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3. M, free from R; (fig. 184). 
4. Hind wing with M, and M, stalked (fig. 183), in our species a third way 

to apex (when the cell is open, separating well beyond the separation 
of M, and Cu,). 

5. Fore wing caudate.............. Naot Ait Masrnlat & 5. Lophoptilus (part). 
5. Fore wing not caudate. 

6. Palpi smooth, R of hind wing running to costa less than three- -quar- 
LEGSE Way TORAPEX hic cc si eicievers oe ke eres oe Sere OCG 6. Psacaphora. 
6. Palpi with second segment slightly tufted below; R of hind wing 

reaching almost to apex...........-......-s-65= 5. Lophoptilus. 
4, Hind wing with M, and M, separate, rarely connate. 

5. Scaling coarse and heavy, with large raised tufts; palpus tufted. 
6. Pecten ‘normal ey. noc ess. « sive cis > oe ee eee 1. Laverna. 
6.’ Pecten’ of “a single bristle... 4-2. «200-13 eee 3. Walshia. 

5. Scaling fine and smooth; palpus smooth. 
6: Scalino irregular; pecten weak... a0. ne nceeeaeeee 2. Limnecia. 
6. Scaling regularly imbricate; pecten absent........... 8. Perimede. 

1. Hind wing linear with silver bars; maxillary palpi tufted. 
(Heliodinide-Idioglossa ). 

For an artificial key to the species related most closely to Laverna, see Laverna. 

1. LAVERNA Curtis 

(Mompha Herrich-Scheffer; Hubner, in part; Wilsonia Clemens). 

Pecten well developed; palpi with a rough divided tuft on under side of second 
segment, third nearly as long; scape, tongue, and maxillary palpi normal. Fore 
wing (fig. 184) with R, and R, only stalked; M;, Cu, and Cu, equal, evenly spaced, 
and normal, from an oblique closing vein. Tip of 1st’ A normally appearing as a 
terminal fork of 2d A, more rarely free. A widely forked at base. Hind wing with 
R and M, approximate at base, well separated from M., which is associated with the 
Cu-stem; the wing lanceolate; hind wing, rarely, narrow with weak veins. 

Caterpillars mostly associated with the stems and fruit of Onagracex. 
L. cephalanthiella Chambers is a Psacaphora. 

Key to the species 

1. Head and thorax white. 
2. White patch at base of wing continuous on inner margin to middle. 

3. Apical fourth of fore wing mostly white.................. 2. definitella. 
3. Apical’ fourth; of fore, wing d arkegye) apa) eee l. circumscriptella. 

2. White basal patch confined “to inner margin and extending to one-fourth 
only, followed by a smaller spot on inner margin....... 3. murtfeldtella. 

1. Head white, thorax “blackish, contrasting. 
2. Fore wing evenly blackish with contrasting white and silver spots. 

3. Fore wing with three separate spots on inner margin........ 6. seanotella. 
3. Fore wing with the two outer spots connected.............. 7. wyattella. 

2. Fore wing lighter brown, the scales white-tipped. 
(Psacaphora cephalanthiella. ) 

1. Head and thorax concolorous with fore wing. 
2. Head and thorax, base of inner margin of fore wing, convergent fascie, etc., 

pinkish, white;: scaled with black:.% 5.4.2...) 2.9 0s50eee Ee Gee 4a. 
2. Head, thorax, and general ground of fore wing wood brown. 

3. Two black dashes on disc and smaller spots in fold ...... 5. brevivittella. 
3. Tuft in middle of fold forming the largest black mark, no dashes. 

4. stellella. 
2) Head and ‘thorax blackish..-......04cc p00 ene eee 8. decorella. 
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1. L. circumscriptella Zeller. Head, including palpi, thorax, and basal half of 
fore wing, white; antenne blackish, with tip of scape white. Outer half of fore 
wing typically rusty-brown (gray-brown in the more northern race). Costal edge 
brown all the way to the apex, broadly brown at base, the area widening into a 

triangle at a fourth way out and then very narrow to middle; a white costal 
fascia at three-fourths way to apex, typically connected by a curved white line 
with the white at the middle of the wing, where there is a black tuft above and 
below it. 9-12 mm.; larger northward. 

June to October. Larva in seed-capsules of Ginothera, in August. 
Southern States, north to southern New Jersey, Illinois, and Missouri. 
2. L. definitella Zeller, Similar to L. circumscriptella; scape white; palpus with 

brown outer side of second segment; fore wing with the dark part fuscous brown, 
apical fourth white, with erect denticulate inner boundary, crossed by a blackish 
fascia from just below apex to anal angle, leaving a narrow irregular marginal 
white band; fringe grayish, with some white scaling at apex. 15 mm. (wnicrista- 
tella Chambers; ruficristatella of the New Jersey list). 

July and August. 
Southern New Jersey; Texas. 
3. L. murtfeldtella Chambers. Head, palpi, and thorax white, the palpus with 

two narrow black bars on the third segment. Fore wing powdery gray (black on 
white) and light wood-brown; a semicircular white patch on basal fourth of inner 
margin, with a black tuft on its outer edge, a smaller patch before middle; with 
a large black tuft, and a small white and black tuft in fold at three-fourths way 
to apex; small black and white tufts at middle and end of cell, the outer one 
sometimes extended into a black streak, and a similar black streak in the discal 
fold beyond it, opposite a white costal spot. 

October. Larva in buds of Gnothera; dull brownish green, shaded with red, with 
brown head and plates. 

Kentucky; Missouri; Colorado; Texas. 
4. L. stellella Busck. Similar to L. brevivittella but more mottled looking; 

antenne unicolored, dark brown; palpi powdery, with a black ring near tip of third 
segment. Head and thorax light ochreous; face silver white; fore wings light 
ochreous mottled with brown and black scales, costal edge evenly mottled with 
black and apical part evenly sprinkled with black scales; two indistinct oblique 
light brown shades crossing the wing, from base and middle of costa; six raised 
ochreous tufts, in cell and below fold, the middle one of the lower row the largest, 
terminating in black scales, forming the most contrasting markings. 

August to October, more rarely in the spring. Larva in CGinothera; in the buds, 
flowers, and seed-capsules; maturing in August. Light yellow, transversely banded 
with pink; with brown head. 

Ontario to District of Columbia. 
_ Head, thorax, and fore wing gray (black powdering on a 

white ground. Palpus with second segment scaled with gray and black; third 
segment black, with fascie: the base lighter out to the first fascia, but half covered 
with a larger triangular dark brown area resting on the costa. Antemedial fascia 
defined beyond by a couple of black tufts; outer three-fifths of wing darker, and 
heavily scaled with wood-brown and chocolate brown; with a black shade through 
outer part of cell, and a vague one beyond the postmedial line to the apex; post- 
medial line followed by black scales on the discal fold and a black tuft in the 
submedian fold. 9 mm. 

October to April. 
New York: Ithaca. 
5. L. brevivittella Clemens. Wood-brown, the scales of fore wing and thorax 

finely white-tipped, those of head mostly solid brown. Palpus grayish with a 
heavy black bar on third segment and black tip. Fore wing nearly evenly colored, 
Iut shaded with grayer and yellower brown; short, longitudinal black dashes in 



324 WintuiamM T. M. ForsBes 

fold near base, in cell at middle, and in middle of wing toward apex, each with 
some raised scales; with raised, black dorsal spots opposite the first two dashes, 
and a little before the third. 11 mm. (cnotherivorella, cenotheriseminella 
Chambers. ) 

October. Larva in seed-capsules of Cinothera. | 
New Jersey to Missouri. New York: Ithaca, Albany. 
6. L. sexnotella Chambers. M, shortly stalked, but pecten and tuftings as in 

Laverna. Brown-black; head white; palpus with gray at base, two black rings on 
third segment; thorax with some white scales; scape white-tipped, and apex cf 
antenne with five white rings on alternate segments. Fore wing with an oblique 
white bar from the costa near base, an oblique triangle dt middle, and a large 
triangular white spot before the apex; raised dorsal silver spots opposite the firs‘ 
two and just before the third; some white terminal dots, the largest at apex. 
12 mm. (Stagmatophora. ) 
May to August. Caterpillar a gall-maker in stem of Trichostema deciuontonmne 

(a mint). 
ree eae to Ontario and south. 

L. wyattella Barnes and Busck. Similar to th sexnotella, larger; middle an 
ottiey spots on inner margin of fore wing connected by white scaling; and whi © 
markings as a whole-rather more extensive; hind wing much darker, purplish 
black with a purple sheen. 13-16 mm. (Stagmatophora Barnes and Busck.) 

Chicago, Illinois. 
8. L. decorella Stephens. Black-brown, with two narrow, broken, transvers, 

white fascize and some scattered white spots. 11 mm. (uwnifasciella Chambers) . 
August and September. Larva light gray-green, with blackish head and brow. 

cervical shield; in a stem gall on Epilobium, in July and August. 
Quebee to West Coast. Eurasia. - 

2. LIMN AECIA Stainton 

(Lymnecia auct.; Laverna, in part) 

Head smooth; eyes large; scape slender, almost as long as width of head between 
insertions of antenne; pecten of few bristles, fugitive. Palpi smooth; third seg- 
ment twice as long as second. Fore wing lanceolate (fig. 181) as in Laverna, but 
with rudimentary tufts in cell only; 1st A completely lost. Hind wing two-thirds 
as wide; venation as in Laverna, but with cubitals relatively. longer and closer 
together at origin. Fringe nearly twice as wide as membrane. A very distinct 
genus of Australian affinity; our species cosmopolitan with its food plant. 

1. L. phragmitella Stainton. Clay-color. Palpus with two slender black lines on 
third segment; scape with a black line; shaft of antenna with a series of black 
dots. Fore wing with small black discal dots, ringed with white, and a weaker 
black point or dash in the fold; fringe barred with cream. Hind wing light gray 
with nearly white fringe. 20 mm. 

Of general distribution, emerging in early July. Caterpillar whitish, with yel- 
lower head and several longitudinal pink stripes; eating in the seed-heads of cat- 
tail, and causing them to fluff out; wintering half grown. One brood. 
New York: Lewiston, Ithaca. 

3. WALSHIA Clemens 

(Mompha auct.; Sorhagenia Spuler) | 
| 

18 . . . . 
Similar to Laverna; pecten-reduced to a single bristle. Palpus with second seg- 

ment practically smooth, but fore wing heavily tufted. Fore wing (fig. 180) with | 
venation as in Laverna, but Cu, nearer Cu, than M, at origin; Cu, partly lost, easily | 
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mistaken for lst A, which is absent. Hind wing normal; Cu, and Cu, somewhat 
approximate. The European species (Sorhagenia Spuler) has apparently lost Cu, 
completely, and is a twig-miner and later a leaf-roller on Rhamnus. 

1. W. amorphella Clemens. Head, thorax, and basal third of wing smoky black- 
ish, somewhat mottled. Antenne and palpi nearly concolorous. Fore wing with 
outer boundary of the dark area oblique outward, with a moderate blackish tuft in 
the cell and a very large one on the fold, just before it (unlike Laverna). Outer 
jart of wing paler, mottled clay-color and light brown, with some black scaling, 
tending to leave a somewhat paler, outwardly oblique median fascia, and a vague 
broken angulate subterminal one. Median fascia with a large transverse tuft across 
the cell, and a small one below the fold; a black dash in the fold just beyond them. 
A small tuft at end of cell. Terminal dots black. Many of the scales white-tipped, 
most strikingly at the margin. 15 mm. (miscecolorella Chambers. ) 

May; July. The caterpillar forms a gall on Amorpha fruticosa, pupating in the 
gall. (H. p. 430, f. 249.) 

New Jersey to Minnesota and Missouri. New York: Ithaca. 

4. STILBOSIS Clemens 

No pecten, scape rather long and slender. Palpi long, smooth, and slender; third 
segment as long as second. Fore wing heavy ily tufted, in our species with strongly 
metallic vestiture, the tufts as in Walshia but lar ger, and tending to fuse in pairs. 
Fore wing narrow (fig. 188) four times as long as ‘wide; costa slightly concave; 
M, stalked with R; nearly to apex; Cu, obsolescent at base, but not approximate to 
Cu,; Ist A lost. Hind wing a third as wide as fore wing, linear, with concave 
costa; R obsolescent, apparently long stalked with M,; the remaining veins sepa- 
rate; fringe five to six times as wide as membrane. 

1. S. tesquella Clemens. Shining dark lead-color; antemedial tufts black; median 
and discal tufts in large straw-yellow patches, the latter connected with a straw- 
yellow costo-apical spot. 9 mm. (quinquecristatella Chambers. ) 
May to July; August. Caterpillar between leaflets of Amphicarpa monoica and 

Lespedeza; light yellow, with concolorous head, black shields, tubercles and true 
legs. July. 

New York and North Carolina to Minnesota. New York: Ithaca; Sea Cliff, 
Long Island. 

LOPHOPTILUS Sircom 

(Cyphophora WUerrich-Scheffer; Leucophryne Chambers; Laverna, 
Mompha, m part) 

Palpus nearly smooth, third segment three-fifths as long as second. Similar to 
Laverna. No pecten ; ist A of fore wing (fig. 183) stalked or free, well developed; 
hind wing three-fifths as wide as fore wing; R running to costa a short distance 
before apex; M, and M, stalked, widely separated from M,; upper and lower dis- 
cocellular veins transverse. Tufts on fore wing normally heavy; fringe normally 
even. 

L. eloisella and passerella are strongly aberrant in having minute raised tufts 
and a strongly caudate apex, and perhaps should be separated generically. The 
larvee, so far as known, feed on Onagracez. 

Key to the species 

1. Ground white, apex caudate. 
Pee Animanitemecdiialetascias) Smmallleris, 2c. eee stctelstsel-tets oti spae ter nstoun PUSSENELLC. 
PaiwoOmantemedian: black dots:1 laroer: css cc ne see le) ise 2. eloisella. 

PM omOUndwonay, apex not Ccandaters. j.).0 caer iil: eelsleoleeeie al lL. trieristatella. 
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1. L. tricristatella Chambers. Dull brown, slightly shining, the scales of the 
paler portion pale-barred and tipped. Markings mostly indefinite. Inner margin 
slightly paler toward base, apex distinctly paler, tending to show a pale sub- 
terminal costal patch. The principal tufts are a median one below fold, and one 
at end of cell. 20 mm. (grandisella Chambers, subiridescens Walsingham. ) 
May and June. 
Ontario to District of Columbia and Colorado. New York: Uphill Brook (Mt. 

Marcy). 
2. L. eloisella Clemens. White. Palpus with two black bars. Fore wing with 

black dot at base, one on costa a fourth way out, and a small tuft on the fold 
opposite it. Outer half heavily streaked with yellow-brown; two broad streaks 
converging on apex from costa at three-fifths and four-fifths way to apex, each 
sometimes divided into two lines; two finer lines beyond middle of disc, meeting 
at the upper edge of a large brown, white, and gray tuft three-fourths way out. 
A smaller black spot near middle of inner margin, followed by a brown triangle 
just reaching this tuft; a powdery gray patch below apex. Fringe with a strong 
black pencil projecting from apex; with two triangular teeth on costal side, each 
edged with black. The yellow-brown may be partly replaced with black. 15 mm. 
(occasional dwarfs, 8 mm. .) 
Generally distributed ; in June. Larva yellowish white, with red-brown head; 

in pith of Ginothera stems, wintering in the dry stems. 
3. L. passerella Busck. Venation as in Psacaphora; wing-form and pattern as in 

L. eloisella. Pecten present. White; palpus with a gray spot on second segment; 
fore wing with two black dots at base, a streak on costa a third way out, a broad 
light brown median fascia, and a postmedian one separated by a narrow white 
area, both further out in the middle, irregular, and defined with black scales. 
Apex with mixed brown and black-and-white-barred scales, with a longitudinal 
black streak from the outermost dorsal tuft to the apex. A transverse black line 
across fringe at apex. Basal two-thirds of hind wing black, the rest fuscous. 
7 mm. 

East River, Connecticut. New York: New York City (Watson). 

6. PSACAPHORA Herrich-Scheffer 

(Lophoptilus, Laverna, Mompha, in part) 

Pecten rudimentary. Palpi rather thick, but smooth, third segment much 
shorter than second; venation as in Lophoptilus, but with R of hind wing reach- 
ing costa only two-thirds way to apex, like R, of Tinagma. 1st A stalked (fig. 
187). Fore wing typically with slightly raised metallic “markings. 

Key to the species 

Ground orange ...... segs eetity sod go lhe Redken hea brett eng feteg ee 3. terminella. 
Ground powdery gray and brown................. 1. cephalanthiella, 1. Wuciferella. 
Ground black, metallic bands contrasting.....................2. argentimaculella. 
GrOUNaGwhibe ire ee sete ee a eucdes sa Nis er eieascon poeta reletepa een eee (Lophotilus passerella). 

1. P. (?) cephalanthiella Chambers. Powdery gray, obscurely mottled. Head 
cream-white, contrasting. Fore wing with markings all obscure, the distinctest 
being dark dashes in fold at base, and in middle of wing toward apex, of black 
scales and an antemedian silvery white spot in cell, one in fold before middle, and 
one at end of cell. Some of the dark scales also shining lead gray in some lights. 
Black dorsal tufts at two-fifths and three-fourths way to apex. 7 mm. 

September and October. Caterpillar on button-bush in September and early 
October, in a blotch mine; pupating and emerging very soon. Larva with light. 
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dull-brown head, and body with crimson dorsal line and spots. Hibernation appa- 
rently in the imago. 

This is probably a synonym of luciferella Clemens, described from New York 
and Pennsylvania, in June. 

Southern Ohio. 
2. P. argentimaculella Murifeldt. Shining dark brown, with a good many of 

the scales toward apex finely white-barred; a broad lead gray antemedial fascia 
across middle of cell, with a large blackish tuft in fold beyond it; a strongly 
irregular postmedial fascia, sometimes Y-shaped, or with a separate costal spot 
before it, and sometimes broken in middle, with a large tuft beyond it on inner 
margin; with a small yellow area before it, or in the fork, if it is forked; a nar- 
rower strongly irregular subterminal band, produced out at middle. Fringe 
white-tipped. 7 mm. 

End of August; December (forced?). Caterpillar a leaf-miner of Cinothera, in 
August and October; mine a winding tract, often recrossing itself and sometimes 
becoming confluent into a blotch, with scattered frass; larva pale green with three 
indistinct pink dorsal stripes. Pupa in a dense white cocoon, usually outside the 
mine in a wrinkle of the leaf. 

St. Louis, Missouri. 
3. P. terminella Westwood, race engelella Busck. Deep bronzy brown; palpi 

pale powdery gray; antenne with a white band before apex. Fore wing bronzy oa 
basal fourth, the rest bright yellow (metallic and changing from green-gold to 
copper), shading into dark brown at apex. An oblique silvery fascia at base, 
curving out to meet the antemedial fascia, one at a fourth way out below fold, 
and an equally long one at three-fourths way out; two large black tufts on dorsal 
half of wing, just beyond the two fascie, with a silver dash between them; a white 
costal dot before apex. Orbicular silver, slightly raised. Base of dorsal fringe 
lead gray. 8 mm. 
May; June. Larva (Europe) whitish with yellow-brown head, in a greenish 

blotch mine on Circea lutetiana. 
Connecticut to District of Columbia and western Pennsylvania. New York: 

Rock City (Cattaraugus County), Hemlock Lake, McLean. 

7. PYRODERCES Zeller 

(Batrachedra, in part) 

Pecten strong, scape short; fore wing narrow-lanceolate and subfalcate; R, to M, 
stalked, R, and M, farthest; M,, Cu,, and Cu, parallel and equal; 1st A free, 2d A 
forked at base. Hind wing half as wide as fore wing, with concave costa and some- 
what weakened veins; R and M, long-stalked; M, somewhat approximate to them. 
Caterpillars various. Palpi with second segment somewhat roughened, third a 
little longer. 

1. P. rileyi Walsingham. Bright yellow-brown, palpus with third segment pale 
with three black rings. Fore wing with irregular and incomplete black bands at 
one-fourth and one-half way to apex, typically followed by luteous, and with a 
similar rudimentary mark on the costa before the first band, sometimes joined to 
it. Terminal region with two pale patches, each followed by a black one running 
out toward apex. A couple of black bars in fringe. Markings sometimes more 
obscure, the luteous being masked by a powdery extension of the black. . Black 
powdering rarely gathering in a broken longitudinal streak. 

Larva feeding in mummy fruits of loquat, rotten cotton bolls, stored corn, etc. 
District of Columbia to Arkansas and south; common in the tropics. 
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8. PERIMEDE Chambers 

(Mompha, in part) 

Similar to Laverna; scape rather long, without pecten; palpi smooth, with second 
segment slightly thickened, and third a little longer. Fore wing lanceolate (hardly 
four times as long as wide, fig. 182), normal, obscurely tufted, with ist A lost; 
hind wing half as wide as fore wing, with R and M, and M, and M, connate. 

Key to the species 
I Anitenna whites tipped: toy iin ese see neich ice cialis, Oc oa eee 1. particornella. 
1. Antenna dark. 

2. Rrimge Wholly 1darl si ..<cescsesd nies eh iaeise acsisee ote Sheva eo ee 2. erransella. 
2) Bringe: belowwapex, «whiten: fin doln noel occ ened oe ae eee 3. falcata. 

1. P. particornella Busck. Shining lead gray; immaculate; terminal eight or 
ten segments of antenna white. No other pale scaling. 12-15 mm. 

End of May. 
District of Columbia and vicinity; Texas. 
2. P. erransella Chambers. Dark lead gray (with slight purple iridescence), 

the tufts very shghtly defined with yellow or whitish scales; sometimes with a 
costal subterminal spot. - 

July and August. 
New Hampshire to District of Columbia and Missouri. New York: Ithaca. 
3. P. falcata Braun. Fore wing purplish fuscous, powdered, on a shining grayish 

white base. Similar to P. erransella and P. particornella, but with a contrasting 

white patch in fringe below the apex, and with antenne wholly dark. Hind wing 
mottled with white beneath. 114 to 14 mm. 

June and July. 
Cincinnati, Ohio; Pittsburgh, Pennsylvania; New York: Ithaca. 

9. STAGMATOPHORA Herrich-Schefter 

Similar to Perimede; palpi more slender in our species, with second segment 
slender and as long as third. Fore wing with M, short-stalked (fig. 189); narrow- 
scaled and green-iridescent, with very obscure, practically obsolete tufts. For 
S. seanotella see Laverna. 

Key to the species 

Mi; stalked) G@holotis)iw 2720. teint, Stee eS eine tee ee 2. ceanothiella. 
Mesireel(Stiematophorayiens dee ic Sais tere ap icieiaees eves eee ene 1. gleditschicella. 

1. S. gleditschizelia Chambers. Dark bronzy, with some greenish iridescence 

on thorax and fore wing; immaculate, the rudimentary tufts shehtly duller. Anal 
tuft and hair on hind tibia orange in male. 12-15 mm. 

May. Larva boring out thorns of Gleditschia. 
District of Columbia; Ohio; Kentucky. 
2. S. ceanothiella Cosens. Practically identical, except for the venation, with 

NS. gleditschiwella. Basal joints of antennz long and enlarged at tip (Pyroderces; 
Cholotis Meyrick). 

End of May. Larva in a gall in a distorted terminal bud of Ceanothus 
(Ontario); also in a slight gall in the stem (Texas). In the former case winter- 
ing in the gall. Light yellow, with black head and two light brown triangles on 
neck. 

Vicinity of Toronto, Ontario; Texas. 
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10. ITHOME Chambers 

(Eriphia Chambers, in part; not Latreille, Meigen, or Felder) 

Similar to Stagmatophora. Fore wing shorter, short-lanceolate pecten appar- 
ently present but fugitive. Venation apparently unstable in the number of 
medials preserved and in degree of stalking of M,. Cu, arising near angle of cell. 
Hind wing with R and M, long-stalked. 

1. I. unimaculella Chambers. Dark smoky; a small subterminal pale spot on 
fore wing. Third segment of palpus with a series of pale dots on under side. 
7 mm. 

This species has been confused with J. (?) concolorella and even with the usually 
much larger Perimede erransella, but is distinguished by the palpi. 

Southern States; northern distribution uncertain. 

11. CHRYSOPELEIA Chambers 

(Awa Chambers) 
Palpi rather long and slender, somewhat rough, third segment shorter than 

second. Wings with small tufts; fore wing with M, long-stalked with R,;; M, lost; 
Cu normal; cell central; hind wing linear-lanceolate; Sc obsolete; M, long-stalked 
with R, which runs to apex; the other veins present, apparently arising from 
Cu-stem. ° 

The larva forms a large blotch mine between two veins, starting usually with 
a tract along the midrib. It forms a frass tube along the midrib, with two walls 
of frass extending from it to the margin of the leaf. 

This genus is perhaps a reduced Gelechiid, and appears related to Helice. 
1. C. ostryzella Chambers. Face, palpi, legs, and under side pale hoary gray; 

vertex, antenne, thorax and fore wings dark powdery steel gray; base of inner 
margin paler. A paler fascia before the middle, farther out and wider toward 

inner margin, and a nearly parallel; doubly curved fascia beyond apical third; 
apex pale, with minute dark tufts in dorsal fringe. Four principal tufts on wing 
surface, arranged in a diamond, the two basal ones lying along the inner side of 
the first fascia, and the dorsal one farther out. 6 mm. 
May to August; commoner later. Larva yellowish-white, with brown dorsal 

spots in front, and a spot on mouth parts; on iron wood (Ostrya) in September. 
Kentucky; southern Ohio. 
2. C. purpuriella Chambers. Very close to C. ostrywella, the two basal tufts 

equidistant from base, the antemedial fascia weaker or absent, and the apical one 
mere solidly pale. 6 mm. 

June; end of July. Larva in July and late September; with habits like (@. 
ostrycella, but the mine less regular in form; on red oak. 

Kentucky. 

12. BLASTODACNA Wocke 

(Mompha, in part) 
Similar to Laverna; pecten present, palpus with second segment a little rough- 

ened. Fore wing unlike all the preceding genera and like Batrachedra in having 
the cell squarely truncate; Cu, and Cu, connate from its lower angle. Two large 
dorsal tufts, 1st A stalked from 2d A. Hind wing with M, and M, stalked. 

The larve are bud-worms and fruit borers on Crategus and related Rosacez, 
and have dense secondary hair besides the usual sete. 

1. B. curvilineella Chambers. Rather even, powdery, light gray, with two black 
tufts; sometimes with a dark dash beyond the first, but with no yellow shading. 
8 mm. 
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Larva densely hairy, Platyptilia-like, in berries of Crataegus. The pupa _hiber- 
nates and the moth emerges in the spring. 
Kentucky. New York: Ithaca (Wellhouse). 

13. BATRACHEDRA Stainton. 

Fore wing typically almost linear (fig. 186); but lanceolate in some of our 
species; palpi long, second and third segments equal; no pecten (except in some 
aberrant species) ; fore wing with cell oblique in wing, at its outer end separated 
from dorsal margin by only half its width, the end perpendicular; R, and R; com- | 
pletely fused, M, typically stalked with them, free in B. placendiella. One medial 
lost, Cu, and Cu, typically connate, and sharply divergent, Cu, running directly 
across to inner margin; M, closely approximate or connate, and much longer. (In 
B. trichella Cu, is well back from the end of the cell, and M., M,, and Cu, are 
longitudinal, parallel, and more nearly equal than usual. M, is long-stalked.) 
Hind wing in B. placendiella as in Blastodacna; in the others linear, with reduced 
venation. Larve variable in habits, frequently scavengers. Epiphysis of fore 
tibia, in the typical group very small, at middle of tibia, and strongly prominent; 
more normal in B. placendiella. 

The genus is heterogeneous and of doubtful relationship; it is sometimes 
associated with the Coleophoride. B. placendiella is clearly related to the Laver- 
nide, bunt may not be very close to the other species. 

I. Wings lanceolate; M, free, M, lost; epiphysis normal; pecten strong; antenne 
with raised whorls of scales; palpi not strongly divergent; ovipositor exserted. 

1. B. placendiella Busck. Palpi blackish fuscous, third segment with an ochreous 
annulaticn at base, and extreme tip ochreous. Antenne dark fuscous with narrow 
black annulations. Thorax dark fuscous; head light and iridescent; fore wing black- 
ish fuscous, nearly evenly powdered with pale; without a pale central stripe; small 
black tufts in fold at middle, on inner margin at three-fourths way to apex, and 
at end of cell; a black terminal line around apex, fringes light with a black line 
in them, Abdomen concolorous, with yellow,tip. 11 mm. 

June. 
Western Pennsylvania. 

Il. Fore wing lanceolate (fig. 190) with M, apparently stalked, M, present, M, and 
Cu, longitudinal; hind wing linear with crowded venation; maxillary palpi 
turned laterally ; antenne smooth, scape short, no pecten. 

2. B. trichella Busck. Palpi light ochreous with a small dark spot on side of 
second segment; antenne rather darker; head and thorax light ochreous. Fore 
wing light ochreous at base, shading into purplish brown at tip, basal third of 
costal edge black; a short longitudinal black streak in middle of wing at three- 
fourths way to apex, and an obscure oblique one at base of fringe; the wing 
sparsely dusted with black. Fringe, hind wing, and legs light ochreous; abdomen 
fuscous. 15 mm. 

August. 
Western Pennsylvania; southern Ohio. 

Ill. Fore wing practically linear (fig. 186) ; Cu, very short and transverse; hind 
wing linear with venation almost obsolete and the scale tuft prominent, 
one-fifth way out from base; epiphysis small and prominent; palpi turned 
laterally; antenne smooth, without pecten; masillary palpi porrect 
(Batrachedra). 

3. B. salicipomonella Clemens. R, and M, separate; antennez dark fuscous, with 
white annulations except at tip; palpi dark fuscous; second segment with a white 
ring at tip and sometimes at base; third with a more or less distinct central ring 
and whitish tip. Head. fusecous, face white. Fore wing powdery fuscous, with a 
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paler, sometimes obscure stripe through the middle to outer margin and apex, with 
the blackish discal dot on its upper edge, and a larger black spot on its lower 
edge at two-fifths way from base to apex. 10 mm. 

Caterpillar inquiline in willow galls, especially the saw-fly gall on the leaves. 
White with a broad transverse black band on the front edge of each segment, the 
first band piaced on the mesothorax, and interrupted in middle; eighth segment 
of abdomen with a band on posterior edge also. Head yellowish, venter . pale; 
immaculate; legs normal. Hibernation as larva; imago emerging in May. The 
larva apparently destroys the maker of the gall. 

Generally distributed; a paler race (striolata Zeller) in Texas. New York: 
Larve at Ithaca. 

4. B. preangusta Haworth. Luteous; head, body, palpi, and fore wings heavily 
dusted with blackish; not forming a distinct pattern, but distinctly darker on 
inner half of basal half of fore wing. Typically with scattered spots of plain 
luteous, which are obsolete in our race. 

June. Larva (Europe) white, with ocellate brown spots on sides, and a white- 
marbled brown subdorsal band; dark brown head and black cervical shield; in the 
catkins and between leaves of poplar. 

Western Pennsylvania. , 

IV. Fore wing very narrow elongate-lanceolate; M, free from R;. 

5. B. concors Meyrick. Head, with palpi, and abdomen whitish ochreous, 
antenne and thorax somewhat darker; with tegule tinged with reddish. Fore 
wing pale ochreous, suffused and sprinkled with fuscous, the third fourth of the 
costa reddish brown, and apical part paler, more or less tinged with reddish; costal 
fringe with three dark basal dots, apical fringe with a dark basal line and a dark 
shade outwardly. Hind wing pale gray; fringe yellower. 16 mm. (Unknown to 
me.) 

July. 
Parry Sound, Ontario. 

14. COSMOPTERYX Hubner 

Antenne practically as long as fore wing, more slender than in the other species, 
and quite smoothly scaled toward base. Scape as long as entire width of head, 
and only a sixth as thick; without pecten; palpi as long as head and thorax, 
turned laterally, smooth, and very slender. Hind tibiae with very little loose 
hair. Fore wing subfalcate (fig. 185) with apex of membrane produced, almost 
linear; with a silver streak in the apical fringe. M, long-stalked with R,,;, and 
usually M. also, lower discocellular, and m-cu strongly oblique; Cu, long and 
longitudinal. Hind wing linear, with more or less rudimentary veins; R running 
to apex, long-stalked with M,; the cell open below them; fringe five times as wide 
as membrane, or more. 

Larva with strongly flattened head but otherwise fairly normal; forming a 
blotch mine with a hole in it through which the frass is ejected. 

C. delicatella and fernaldella belong to the subgenus Lienigia Spuler, with eyes 
larger and rounded, front less prominent, scape and palpi rather shorter, spurs 
of hind tibia rather above than below its middle, and larva not always ejecting 
its excrement. The larve are to be sought in rush-like marsh plants. 

Key to the species 

1. Fore wing with fine longitudinal white lines toward base. 
2. Lines short, centering at one-fourth the length of the wing; ground dark 

brown. 
3. Inner margin very narrowly white toward hase. 
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4: Tip, of santennaxsblack says ste 5 eee ie een -co eoe 5. pulehrimella. 
4. Tip of vantentan whites. rater. ese newelch wd Co Seo eee 6. magophila. 

3. Inner margin not edged with white. 
4. Outer silver fascia of two obliquely placed vertical bars 

4. gemmiferella. 
4. Outer silver fascia oblique, continuous................ 3. clemensella. 

. Lines extending out to middle of wing; ground light brown. 
3. Expanse usually under 8 mm.; apex of antenna white...... 2. delicatella. 
3. Expanse usually full 10 mm.; apex of antenna black........ 1. fernaldella. 

1. Fore wing with a double silver spot at one-fourth way out; but no lines. 
7. clandestinella. 

1. C. fernaldella Walsingham. Light brown. Head and thorax with three fine 
white lines; antenne outwardly dark, with the fourth and tenth segments from 
apex white, and sometimes other isolated segments also. Fore wing with costal 
edge, at basal third, and dorsal edge, toward base, finely white; three white streaks 
en disc, the first running from costa, well out from base, and the lower reaching 

middle of wing. A yellony fascia covering third fifth of wing, bounded on each side 
with two silvery bars; the upper, inner one followed by a black spot; the outer two 
separated by a longitudinal yellow streak, which becomes white outwardly, is edged 
with dark brown, and runs through the fringe to the extreme apex. 8-10 mm. 
(floridanella Beutenmuller, nigripunctella Busck.) 
Southern States; New Jersey; Ottawa, Ontario. 
2. C. delicatella Walsingham. Similar. Antenne with last four segments white, 

and normally also the sixth and tenth from apex. Fore wing with yellow fascia 
broader than in C. fernaldella; the upper anterior silver bar located farther toward 
the base; and the following black dot small, the yellow extending basally below the 
bar and touching the lower white streak. 8 mm. 

Southern States, north to District of Columbia. 
3. C. clemensella Stainton. Very similar to C. gemmiferella; ground of fore wing 

darker, orange fascia paler, less reddish, its bordering fascia pale golden rather than 
violet, the more apical one oblique and continuous. Antenne with apex broadly 
white, and a broad white area about three-fourths way out, sometimes interrupted 
by a couple of black rings. 

Larva on Ipomea. 
Massachusetts to Virginia and western Pennsylvania; “New York” (United 

States National Museum). 
4. C. gemmiferella Clemens. Antenne with apical three or four segments white, 

then four black ones, and one or two narrow white bands. Fore wing and thorax 
dark greenish brown; three longitudinal white lines on body; fore wing with three 
short white streaks at a fourth way out, the upper resting on the costa; and no 
white on inner margin; a broad orange fascia rather beyond the middle, with a 
large, oval, violet- silvery fascia before it, extending almost.across the wing, and two 
separate spots beyond, the upper offset outward about its width and edged above 
with white; all the silver spots partly edged with black; a long silvery streak in 
apical fringe, starting from a silver-blue apical dot. 11 mm. 

June and July. Larva a miner in Tpomeea. 
New York to Texas. New York: Sea Cliff, Long Island (Busck). 
C. hermodora Meyrick (Exotic Microlepidoptera ii, 282) must be closely similar, 

but with one broad subapical band on the antenne. 
5. C. pulchrimella Chambers. Antenne outwardly black, with fourth apical joint 

white, and a second group of two or three white rings at three-fourths its length. 
Fore wing much like C. gemmiferella; inner margin very narrowly white at base, 
yellow band duller and shading into brown toward base, rarely chocolate brown; 
silver fasciz bluish, the outer one continuous, oblique, starting from a white costal 
streak; apical white streak not reaching halfway in to the apical blue dot. 8 mm. 
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June. Larva yellowish white with black head, and finely divided cervical shield. 
a miner on richweed (Pilea), making several successive mines and twisting and 
crumpling the leaves. 

Minnesota to southern Ohio. 
6. C. magophila Meyrick. Similar to (. pulchrimella; apex of antenna white, 

then five black segments, and two narrow white bands; dorsal edge rather strongly 
white; orange fascia rather pale, its silver outer boundary offset out on the costa. 
7-8 mm. 

August. 
North Carolina; scuthern Ohio. New York: Ithaca. 
7. C. clandestinella Busck. Antenne blackish brown, last four joints white, then 

five black and two or three white joints. Fore wing blackish brown, with two or 
three short, longitudinally oval and usually confluent silver spots at basal fourth, 
orange area shortly and abruptly produced along costa, edged within by a narrow, 
complete, violet-silvery fascia, followed by a hand of the ground color. Outer silvery 
fascia normal, its dorsal half stronger; streak in apical fringe small. 9 mm. 

Late July. Larva a miner in grass (Panicum clandestinum), forming a clear, 
irregular blotch, and ejecting the frass through a hole at the end. Light green 
With yellow head and cervical shield; at maturity developing three brilliant wine 
red longitudinal stripes. Cccocn made of a bit of epidermis folded lengthwise. 

District of Columbia, etc. 

15. SYNALLAGMA Buseck 

Palpus with third segment about half 
as long as second and smoothly curved. 
Antenna with scape elongate. Fore wing 
lanceolate, with apex drawn out into a 

strongly sickle-shaped hook, and the outer 
margin below it nearly erect. Eleven 
veins; R, lost, R, and R, stalked, running 
to costa, M, free, ending at the apex, 2d A 
strongly forked at base, 1st A doubtful. 
Hind wing half as wide as fore wing, 
lanceolate; fringe twice as wide as mem- 
brane, with all veins preserved; Sc and R 
app voximate at base, R and M, connate, M, 
and Cu, connate, M, free, with the cell open 
below it, Cu, well separated. Fore wing 
with slight raised tufts. Maxillary palpi 
apparently absent. Hind tibize with short 
bristles above. ' 

This genus is of very doubtful position ; 
perhaps it is Heliodinid. 

1. S. busckiella Engel. Dark brown. An- 
tenne annulate, dark and silvery gray; fore 
wing with coppery green iridescence; two 
dull white streaks in middle of wing, the 

M, LOR 
Cu 196 A OW 

upper one veaching the base; a double dark Fies. 195-197. THYRIDIDA 
silver spot beyond a silver bar across base 195, Dysodia oculatana, venation; 
of hook, with two white spots in costal 196 Thyris maculata, venation of 
(fringe near its end; apical fringe pale, fus- ind wing; 197, Thyris fenestrella, 
cous-tipped. Hind wing dark. 9-10 mm. gota map of larva, ninth seement of 

June to September. abdomen (after Fracker) — 
Western Pennsylvania. 
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Fics. 193-209. YPONOMEUTID 
198, Atteva aurea, venation; 199, Yponomenta padellus, venation (from a 

European specimen); 200, Plutella annulatella (Europe), venation; 201, Plu- 
tella maculipennis, venation; 202, Argyresthia oreasella, venation; 208, Scythris 
eboracensis, venation; 204, Epermenia illigerella (Europe), venation; 205, 
Yponomenta cagnagellus (Europe), seta map of larva; 206, Swammerdamia 
species (Europe), seta map; 207, Atteva awrea, seta may after Fracker) ; 208, 
Mieza species (Georgia), seta map; 209, Plutella porrectella, seta map (from 
a Wuropean specimen). 
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SUPERFAMILY YPONOMEUTOIDEA 

Ifead smooth, or nearly so, with a more or less distinet tuft on the 
vertex in Argyresthia, Zelleria, and Acrolepia, but with shorter vesti- 
ture than in any of the true Tineidw. Eyes moderate or small; ocelli 
usually present and often conspicuous; antenne with pecten in some 
eases, without eye-cap, the scape of moderate size, as a rule; shaft 
with two rows of scales to each segment, the more basal always and the 
other sometimes interrupted ventrally, varying from the condition of the 
lower Tineids to that of the Macrolepidoptera. Palpi normally upturned 
(minute and drooping only in Heliodines) with third joint nearly as 
long as second, smooth sealed, long and conical or fusiform, never 
drooping; second joint smooth-sealed or with various ventral tuftings, 
but never with the roughly triangular vestiture usual in the Tortricide ; 
without bristles. Maxillary palpi typically moderate and _ porrect, 
rather bristle-like, often minute, folded in Acrolepia. _Tongue normally 
sealed, often strong, very rarely absent. Hind tibiw various. No 
aculee or ovipositor. Fore wing with R, running to outer margin 
(exeept in the Heliodinide), but doubtful in some genera with reduced 
venation; R, and R, usually separate; 1st A free, usually distinct 
toward margin; 2d A usually forked at base; hind wing with Sc and R 
closely parallel at base; usually connected by R,, but sometimes sepa- 
rate; never anastomosing. Female with two bristles in frenulum. 
V enation complete or nearly So. 

Larve and pupe various, though always showing the Aitee prespira- 
cular sete in the larva. Cocoon very frequently lacelike of open meshes. 

ie 

Fics. 210-211. yPONOMEU TID 

210, Argyresthia nitidella (Europe), seta map; 211, Hpermenia illigerella 
(Europe), seta map ; 

This superfamily, as here delimited, is a rather heterogeneous series 
of forms which do not definitely belong to any of the other recognized 
groups; and the family separation here. given is largely arbitrary 
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(aside from the Atgeriide) ; but I believe it represents natural points 
of division. The whole series of isolated genera has been put here 
in the Yponomeutide ; some of them are nearly Heliodinid while others 
would go as well in the neighborhood of the Tineide. 

Key to genera of Yponomeutoidea (except Aigeriide)** 

1. Venation complete or nearly so. 
2. Fore wing with five radials preserved, all running to costa (fig. 219). 

3. Wings lanceolate, hind wing immaculate...........:.... H 1. Euclemensia. 
a) Wings anearss hinds wanosbandede ss. 42sec): ho etiie sere H 4. Idioglossa. 
3. Wings’ linear, hind’ wing/immaculate:2:.2.....5....-+ eee H 3. Erineda. 

bo . Fore wing with only four radials running to costa. 
3. Hind wing with M, and M, long-stalked (fig. 201). 

4. Palpi with a triangular tuft on second joint; maxillary palpi porrect and 
ORCS MMA OO ah eaps te cont asses citer accel AS ey nel ness tare eee eee Y 6. Plutella. 

4. Palpi nearly smooth. 
5. Head with a few erect hairs behind; maxillary palpi folded. 

Y 9. Acrolepia. 
5. Head with a large tuft on vertex; maxillary palpi obsolete. 

Y 10. Argyresthia. 
3. Hind wing with M, and M, separate; or a vein wholly lost. 

4. R, arising beyond middle of cell, which is lanceolate; without accessory 
(612) ED atte pees Serna Nt eau SMG eo. e cieic'b-o-0 0 ob 0 Y 12. Scythris. 

4. Cell ample, with large accessory cell; R, almost always arising before 
middle of cell. 

5. Palpi very short, drooping (fig. 222); hind wing lanceolate; M, long- 
stalked or united with Cu, (fig 21/8) 2.2.25... 2 Sees H 2. Heliodines. 

5. Palpi upturned at least at middle of front; or wings ample, usually 
both. 

6. Hind wing with complete venation (6 veins arising from cell). 
7. With M, and Cu, separate or connate. 

8. Vestiture hairy; palpi obsolete.......... (Psychidee-Solenobia). 
8. Vestiture mostly scaly, palpi well developed. 

9. Hind tibiz bristled. 
10. Hind tibie bristled both above and below; R of hind wing 

ending at or above apex (fig. 204)...... Y 8. Epermenia. 
10. Hind tibiw bristled above only; R running to outer margin 

[(taKogey 247A 0) anne Acree Blowst oer nin Siena oe H 6. Schreckensteinia. 
9. Hind tibie with lone loose hair. 

10. Palpi short, hardly exceeding front........... Y 5. Urodus. 
LOM Balipusupiumme ds tovercexcy: tice re (Xylorictidee-Stenoma). 

9. Hind tibia smooth-sealed. 
10. Palpi nearly smooth. 

11. Hind wing with M, and Cu, separate (fig. 198); fringe 
less than half as wide as membrane; ocelli small. 

Y 4. Atter> 
11. Hind wing with M, and Cu, approximate (fig. 214); ocelli 

very large. 
12. Palpi with second and third joints equal (brown). 

G 4. Glyphipteryx. 

“In this key the letters prefixed to the genus numbers indicate the families: Y— 
Yponomeutide ; G== Glyphipterygide ; H = Heliodinide. 
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12. Palpi with third joint as long as first two togethe1 
(SteelBblwe seers core tise k Piececa se ek: G 1. Abrenthia. 

10. Palpus with a triangular tuft; hind wing with R and M, 
Stalked yy eorerere Rye vntin. aamisee sain ease Y 7. Cerostoma. 

7. M, and Cu, stalked; ocelli present. 
8. R and M, pavallel (figs. 214, 215). 

9. Hind wing oblong, only about half as wide as fore wing. 
G 4. Glyphipteryx. 

9. Hind wine broader and rounded or triangular; nearly as wide 
as fore wing (fig. 213). 

10. Second joint of palpus with long hair below (fig. 216). 
G 3. Choreutis § Millieria. 

10. Palpus smooth or somewhat rough. 
ll. R, and R, of fore wing stalked halfway to apex 

(fig 6242) eee ee aire G 2. Simaéthis § Allononyma. 
ll. R, and R; separate. 

12. Palpus with blunt truncate apex. 
_G 2. Simaéthis, typical. 

12. Palpus with acute apex..G 2. Simaéthis § Brenthia. 
8. R and M, of hind wing stalked....... (Xylorictide, Setiostoma). 

6. Hind wing with a vein. lost. * 
7. Hind wing ample, with broadly rounded apex. 

8) Ocelli large ‘and: conspicuous: /. 9325222 3.. G 3. Choreutis, typical. 
8. No ocelli. 

9. Palpi smooth-scaled; (ground white or gray). 
10. Fore wing with all veins preserved (fig. 199). 

11. A transparent spot at base of Cu of hind wing. 
3 Y 2. Yponomeuta. 

I SeNomtran'spancnit, SpOteeer aaa eee eee YerePrays: 
10. Fore wing with one vein lost.......... Y 3. Swammerdamia. 

9. Palpi very rough; (two-thirds of fore wing black). 
(Psychide, Kearfottia). 

7. Hind wing lanceolate; ocelli present but not always large (fig. 
215). 

SwApex rounded: palpi ismoothh: fa s5-45 os: G 4. Glyphipteryx. 
8. Apex of membrane falcate; palpi rough, ending in a loose, trun- 

Cae Reh GH sre wack eee enna colo nt omicin te eet a Y 11. Zelleria. 
1. Wings linear with three or four obscure veins (fig. 221); palpi with terminal 

IOPUSIOS 5 oo: PRIN aa RENEE Mee oad carers eatcn criers & Mra anee eet er ae H.5. Cycloplasis. 

Family 24. YPONOMEUTIDA: 

(With Plutellide, Argyresthude, Acrolepude, Scythridide, ete.) 

Head smooth, except sometimes on vertex; ocelli small or absent; 
antenne moderate, without eye-cap; scape moderate; each segment of 
shaft with two rows of seales, of which the outer is usually a complete 
whorl; the inner interrupted more or less broadly below, exposing an 
area of sensory sete (in Argyresthia with both whorls complete as in 
some Tineidw; in some specialized genera with both interrupted, and 
the sensory area continuous; as in Seythris ete.) ; but with the outer 
row always distinctly better developed than the inner, and the inner 
always present and well-exposed dorsally. Maxillary palpi various; 
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labials moderate to long, upturned, without bristles, with the third 
joint long, and smoothly scaled; almost always straight and fusiform; 
tongue present, sometimes naked. Eyes good-sized. Thorax with scaly 
vestiture; legs various, typically smooth-scaled. Venation but little 
reduced ; fore wing with R, running to outer margin; usually with all 
veins separate, and usually with a stigma along costa from tip of 
Sc to R,; hind wing with R and M, well separated, except in Ceros- 
toma; M, and M, often stalked; 1st A distinct in both wings. 

Larva quite variable (figs. 205-211) but always with seta beta on 
the cervical shield farther from the middle line than alpha, sete iv 
and v widely separated on the abdomen, and the prespiracular wart 
bearing three sete. 

Egg, so far as known, of flat type and normal. Pupa obtect; with 
maxillary palpi distinctly preserved; with pilifers represented by dis- 
tinct lobes only in the genus Atteva; front femora exposed except in 
Seythris. The pupe are less heterogeneous, apparently, than the larve, 
except for Scythris and Atteva. 

The family as here limited is far from homogeneous: Yponomeuta, 
Prays, and Swammerdamia form the Yponomeutine, and are close rela- 
tives; Plutella, Cerostoma, and Trachoma form a second group: Plutel- 
line; and Argyresthia and Zelleria, a third. The remaining genera are 
entirely isolated. Acrolepia partly fills the little gap between Argyres- 
thia and the Tineide; Atteva is a fair Pyralid in the pupa, though 
nearly a normal Yponomeutid in the adult, and with several exotic 
genera may constitute the transition from the Tineids to the Pyraloids 
and Macros. Secythris shows characters of the Gelechioidea, and may 
not belong here; Epermenia seems to belong in this region but is gen- 
erically isolated. 

Besides our miscellaneous assortment, several other types occur in 
Europe and in the tropics, some of the latter hardly to be distinguished 
from the Zygenide, and others connecting the Avgerlide and Heliod- 
inide with this family (Tinegeriide). The Tinegeriide, as usually 
delimited, are mostly placed by Meyrick in the Heliodinide. 

1. PRAYS Hubner 

(Yponomeuta, in part) 

Similar to Yponomeuta, but with fully scaled wings. R, and R, of the fore wing 
typically stalked, and basal fork of A very large; our species with the venation of 
Yponomeuta, R, and R, being either stalked or closely approximated. 

1. P. atomocella Dyar. Much like Y. multipunctella, black dots larger; abdomen, 
fringe, and hind wing dull salmon color, duller in male. 20 mm. (diaphorus Wal- 
singham; Yponomeuta Walsingham and Dyar.) 

April. Larva on Ptelea. 
Southern Ohio; Illinois; Texas. 
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2. YPONOMEUTA Latreille 

(Hyponomeuta) 

Vestiture of head, body, palpi, and hind tibie entirely smooth, that on the head 
being of even, fine hair. No oceili; male antenne with the outer rows of scales 
raised, the sensory areas good-sized; scape large, cylindrical, with pecten; palpi 
reaching about to middle of front, slender, often drooping; maxillary palpi minute. 
Metathorax very large; scutum undivided. Fore wings (fig. 199) broadest four- 
fifths way out; with rounded, nearly erect outer margin, and well-marked anal 
angle at Cu,; accessory cell large; M, and Cu, arising rather close together, the 
other veins well spaced out. Hind wing about as broad as fore wing; oblong, 
with a transparent spot at base of Cu; M; lost; the other veins well separated. 

Larve (fig. 205) social, in a loose web. With primary sete only; posterior 
dorsal setz on cervical shield farther apart than the anterior ones; ia and b 
obliquely placed on metathorax; iv and v widely separate on abdomen; prolegs 
with several complete circles of hooks. Pupa without fronto-clypeal suture; with 
prothorax much narrowed on middle line: antenne shortish, and not meeting 
on middle line; maxillary palpi large, touching antenne, middle legs, and tongue- 
ease; abdominal spiracles produced and tubular, but not the thoracic ones; cre- 
master represented by four divergent sete. 

1. Y. multipunctella Clemens. White. A black spot on collar and a few on 
thorax; fore wing with rows of black spots, those on A and above fold quite 
regular. Male with hind wing gray except toward inner margin, base of costa, 
and under side; female with ground color wholly white; fringes all white; in 
aberration leucothorax Meyrick without dots on thorax. 20 mm. (orbimaculella 
Chambers, euonymella Chambers, ordinatellus Walker, 4 semialba Meyrick 
(H 48:44). 
Larva social on Euonymus. 
Y. leucothorax Meyrick was described as a male with white hind wing. 
General but local in distribution. New York (Edwards and Angus Collections). 
2. Y. padella Linneus, with fore wing lightly suffused with gray, or at least 

with a pale gray fringe, and wholly darker gray hind wing in both sexes, has been 
introduced at Rochester, Geneva, and Schoharie, New York, and is somewhat 
injurious to apple and other trees of the Rosacez. 

3. SWAMMERDAMIA Hibner 

Closely related to Yponomeuta; palpi short, projecting, rough, not unlike Argy- 
resthia; no maxillary palpi; head slightly roughened, but less so than in Argyres- 
thia. Wings narrower than Yponomeuta and more lanceolate, but with the same 
translucent patch. Larva (of European species, fig. 206) much like Yponomeuta, 
with seta ib behind ia on metathorax, and the anterior seta of the prespiracular 
wart lower (instead of higher) than the other two. 

1. S. castanee Busck. Head and thorax cream-white, becoming gray behind; fore . 
wing shining violet gray, heavily dusted on a luteous ground, leaving the costal 
fringe mostly pale, and pale strie on the inner margin; wings becoming strongly 
‘coppery toward-the apex. 12 mm. (pyrella Busck, not Villiers). 

Larva solitary, in a loose open web on upper side of chestnut leaves. Green, 
shaded with darker; tubercles very dark in pale yellowish areas; i and ii in line, 
forming a broken subdorsal band. Head yellowish; cervical shield pale. Early 
July. Cocoon white, spindle-shaped, suspended in web. Moth emerging in 
August. 

Dublin, New Hampshire; Connecticut; Pennsylvania. 
There is a closely related, undescribed, oak-feeding species, with only a white 

bar in the fringe and the thorax wholly white. 
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4. ATTEVA Walker 

(Gta Grote; Paciloptera Clemens) 

Palpi closely upturned to vertex, and smooth-scaled; ocelli absent; tongue 
strong, naked; maxillary palpi obsolete; antennze smoothly scaled, with short 
segments. Wing ferm much like that of Yponomeuta (fig. 198); the hind wing 
more or less translucent at the base, more ample than usual. All veins present 
and well separated. Hind tibie smooth in female, hairy in male. 

Larve (fig. 207) social in a web on Sinarubacee; much lke those of Yponomeuta, 
but with two set instead of one on the leg-base of the mesothorax. Pupa aber- 
rant, Pyraloid, with strong lobes representing pilifers, meeting in the middle line, 
so as to leave a suture running forward from the base of the tongue; labial and 
maxillary palpi almost completely covered; antenne reaching tip of wing, sepa- 
rated by hind legs and tongue; frontoclypeal suture partly preserved, but epicranial 
suture absent; seventh segment of abdomen free in male, but no deep suture 
between ninth and tenth segments. : 

Atteva is a tropical genus of both hemispheres; our species was probably intro- 
duced from South America. It has been put in various groups, and even made the 
type of a family, Attevide. 

1. A. punctella Cramer. Fore wing with alternate pale yellow and bright 
orange, rarely brown, bands; the yellow bands wider and cut into rounded spots 
by a fine black network. Hind wings translucent, smoky. 25-30 mm. (aurea 
Grote). (H 48:36.) 

Larva social; in a web on Ailanthus. 
New York to Illinois and south. 

5. URODUS Herrich—Scheffer 

(Trichostibas Zeller) 

Antenne without pecten, no ocellus; eves very large; front strongly tapering 
below, the palpi hardly extending beyond it; tongue weak. Hind tibie with some 
loose hairs above, at base. Fore wing narrow, oblong; costa arched, apex bluntly 
rounded. All the veins preserved and free; R; running to apex; accessory cell 
cutting off the upper angle of the discal cell obliquely; with R, arising from 
beyond its middle, Cu, and Cu, somwhat approximate and strongly curved at base, 
starting off from the Cu-stem at right angles; 2d A forked. Hind wing ample, 
translucent; anal angle slightly lobed; all veins present and well separated; Sc 
and R parallel, not closely approximated. Cu, and Cu, curved and widely separated 
fro mthe rest. (H 29:66, as Cydosia majuscula). 

The genus is a good sized one in South America, and looks more like a Pyro- 
morphid than a Tineid. 

1. U. parvula Henry Edwards. Blackish, immaculate. 20-25 mm. (calligera 
auct. ) : 

Larva on Persea. With stiff bristles and yellow head. Cocoon oval, formed of 
regular, open trapezoidal meshes in oblique series; suspended by a thread which 
extends down along the side of the cocoon. The cast larval skin is ejected through 
a hole in the bottom; the pupa emerges through a similar hole in the top, before 
eclosion. 

District of Columbia; Florida. The northern record is based on a single speci- 
men which may have been a stray. 
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6. PLUTELLA Schranck 

Head somewhat rough, but less so than in Argyresthia; ocelli present, small; 
maxillary palpi porrect, small in our species; labial palpi with a long triangular 
tuft on second segment; third smooth-scaled and sharply pointed, upturned; 
antenne with pecten; more roughly scaled than in Yponomeuta; hind tibie 
smooth; wings broad-lanceolate, not distinctly falcate; M, and M, of hind wing 
approximate or fused on basal third (figs. 200, 201) (fused in our species), then 
separating; the other veins separate. 

Larva (fig. 209) forming a slight web on Crucifere. Prolegs slender, with a 
single circle of hooks at the enlarged end; seta vii of metathorax single; abdomen 
with sete iv and v remote. Pupa in a cocoon of regular, open meshes, which does 
not at all conceal it. Pupa similar to that of Y ponomeuta, but with the thoracic 
spiracle tubular, as well as the others, the cremastral sete hooked, and the tongue 
more than three-fourths the length of the wings 

1. P. maculipennis Curtis (The diamond-back moth.) Wings narrower and 
more lanceolate than P. porrectella; with M, and M, of hind wing fused two-thirds 
way to the margin. Fore wing of male with upper two-thirds mouse gray, lower 
third pale, the boundary usually marked by a darkening of the upper and a whiten- 
ing of the lower ground color, with three:sharply marked teeth. Female paler, 
without contrasts, but with the markings, so far as traceable, like those of the 
male. 13mm. (cruciferarum Zeller; xylostella in part; male limbipennella, female 
mollipedella Clemens; female dubiosella Beutenmuller ). 

Caterpillar green with biack head. On various Crucifere; often injurious to 
cabbage. 

Generally distributed; probably introduced from Europe. New York: Ithaca, 
Albany, West Farms. 

2. P. porrectelia Linnzeus. Wings broader; M, and M, fused only one-third way 
to margin; fore wing paler; luteous, with only traces of the diamond-back markings. 
Outer margin and fringe contrastingly blackish (vigilaciella Clemens). 14-15 mm. 

Larva on the more slender Crucifere, such as Hesperis. Similar to P. maculi- 
pennis, but with brown head. 

Europe; New Jersey; also on Pacific Coast. Probably introduced in the East. 

CEROSTOMA Latreille 

(With Trachoma, Harpipteryx, Periclymenobius, Credemna, ete.) 
Similar tosPlutella. Wings in our species falcate; R and M, of hind wing, and 

sometimes R, and R, of fore wing, stalked; M, free and well separated from M.,; 
palpi with triangular tuft decidedly larger, and third joint proportionately quite 
smal], but of the same character. Of the numerous subgenera which have been 
formed, our falciferella belongs to Trachoma, with R, “and R, separated, and 
dentiferella and «xylostella to Harpipteryx (Periclymenobius), with Ry and R; 
stalked. 
cee similar to that of Plutella, with the hooks of the prolegs in 2 single row. 

C. falciferella Walsingham. Wings very long and narrow, of almost even 
width, with falcate tip and nearly erect outer margin. Powdery grayish brown 
with two darker parallel oblique shades. (ordinalis } Meyrick. ) 

Larva to be expected on Rosacee. Moth in August. 
Highlands of the Hudson, New Jersey; Ithaca, New York; Pacific States. 
2. C. dentiferella Walsingham. Wings with extended faicate apex. Fore wing 

pinkish buff on costal two-thirds, pale yellow along inner margin; with a broken 
darker shade along the boundary, black in California specimens. Hind wing pale. 
(frustella Walsingham. ) 
Known from California ; Douglas Lake, Michigan; and Ontario (where the 

pale form canariella has been taken in July). 
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3. C. xylostella Linneus. Similar to C. dentiferella in structure. Fore wing 
very strongly falcate, dark brown, with inner margin contrastingly light yellow, its 
white edging sending a fine spur up to beyond end of cell. Hind wing dark brown. 
Head and top of thorax white. 

June to July. Larva on Lonicera. 
Hyde Park, Massachusetts (Haimbach). New York: Ithaca .(W. T. M. F.). 

8. HPERMENIA Hiibner 

(Chauliodus Treitschke ) 

Head smoothly scaled, rounded, without ocelli; antenne a little over half as 
long as fore wing, with pecten; palpi upturned to middle of front or beyond, with 
the second joint slightly rough-scaled; the third joint similar and rather shorter, 
broadly scaled to the apex; maxillary palpi very small, folded across the tongue; 
tongue weak and naked. Hind tibiz stiffly bristled above and below; spurs above 
middle; tarsi and mid-tibie also bristled. Wings lanceolate, (fig. 204), more or 
less faleate, almost as in Cerostoma; fringe broad at anal angle and sometimes 
making the faleation much more marked. Fore wing with Sc reaching to middle 
of costa; R, arising from before middle of cell, twice as long as R.; normal, with 
all veins present and well-marked accessory cell; R, and R, sometimes stalked, but 
separate in imperialella, forking over apex; with small scale-tufts in dorsal fringe. 
Hind wing with Sc reaching well toward apex, typically longer than A of fore 
wing, R and M, approximate at origin or stalked; the rest free; but the medials 
typically closely approximate; m-cu longish and parallel to outer margin; hind 
wing lanceolate, narrower than fore wing. 

Egg rough, oval, horizontal. Larva (fig. 211) with sete iv and v on a single 
large plate; prolegs with 16 hooks in a single circle; the anals with 12 hooks. 
Pupa perhaps the most primitive of the Obtectz, with seventh segment of abdomen 
free in male, but third fixed; not progressing, with a large head and a narrow 
prothorax; a small maxillary palpus not reaching the tongue; and a specialized 
cremaster with about 10 hooked sete; antenne reaching to tip of wing but tongue 
falling short; two deep pits on sides of ninth segment of abdomen. 

The genus is apparently of the same stock as the Yponomeutide, but is quite 
isolated and doubtful in position. Superficially it may be mistaken for Acrocercops, 
but differs in the tufted wing and more extensively spined legs, as well as in the 
family characters. 

Key to the species 

1. Yellow, fringe faleate, more decidedly so than membrane..... 6. imperialella. 
1. Grayish, membrane lanceolate, fringe less falcate. 

2. Base of wing not noticeably paler. 
3. A white discal dot, preceded by a heavy black bar...... 1. albapunctella. 
3. No white discal dot; at most, with some whitish scales outlining a black 

dot. 
4. Ash gray with yellowish streaks... :)...........k seme 2. ramapoélla. 
4. Reddish with sparse, irregular, white dusting only...... 3. pimpinella. 

2. Basal third somewhat paler gray........... Prone es Soo cc 4. cicutaélla. 
20 Basal: hali2whitishe assis... ict-nschue ci ec hoc ee nieems 5. eanicinctella. 

I. Fore wing with a series of about six tufts on inner margin; the first one 
the largest, and the last ones in the fringe; R, and R, stalked; hind wing linear, 
more acute, a fourth as wide as its fringe, with M,, M., and M, approximate 
or stalked (Epermenia). 

1. E. albapunctella Busck. Blackish gray, irregularly powdered with grayish 
white; two white dots on disc, the outer one contrasting; a thick black bar 
between them, which spreads out into a transverse bar at its anterior end, 12 mm. 
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Karly spring. 
Oak Station (Alleghany County), Pennsylvania. 
2. E. ramapoélla Keartott. Palpi gray, dark-dusted on outer side, as usual; 

head paler. Fore wing somewhat streaked with luteous; black points at middle 
and at end of cell, more or less defined with pale yellow, and a slight dark 
oblique streak running up from inner margin to beyond the more basal black point. 
Wing outwardly blackish-dusted; the apical fringe quite dark gray. 13 mm. - 

Lighter than EL. pimpinella and larger, shaded with luteous instead of the 
peculiar reddish gray of H. pimpinella, 

Ramapo, New York (type). 
3. E. pimpinella Murtfeldt. Powdery reddish gray; becoming almost chocolate 

brown on costal half; with a couple of unpowdered areas on the middle of the 
wing; sometimes with these areas extended, leaving the powdery ground only on 
the inner margin toward the base and an irregular, dominantly white, apical area 
and costal fringe. Three ocellate discal dots in a series. Five or six blackish tufts 
on the dorsal margin, regularly increasing in size toward the base. 9 mm. 

Bred from Umbellifere. 
Missouri. ; 
4. E. cicutaélla Kearfott. Ground luteous; basal third of fore wing largely so, 

but lightly strigose with black; outer two-thirds a mixture of brown, luteous, and 
black, the brown mostly in the middle of the wing. Dark specimens showing the 
brown more generally, especially, toward base of costa. Base usually contrast- 
ingly pale to the naked eye, its outer boundary aligning with the largest dorsal 
tuft. Two longitudinal, barlike, ocellate discal dots. 

Larva in flowers and seeds of Cicuta (Umbelliferz). 
New Jersey. 
5. E. canicinctella Clemens. Basal half of fore wing whitish; outer half fuscous; 

the boundary slightly oblique outwardly; a postmedial, slightly irregular, whitish 
band, better-defined on the outer side, followed by a raised black spot toward inner 
margin, Fringe broad without tufts in it. 

I have seen only the unique type of this species; it probably does not belong 
here, but to the Lavernide (possibly to the genus Blastodacna). 

Il. Fore wing with only one really distinct scale tuft on inner margim; antenne 
heavily pubescent, with reduced scaling; hind wing broad-lanceolate, with blunt 
apex; fringe only twice as wide as membrane; M,, M., and M, separate. R short- 
stalked. Fore wing with R, and R, separate. 

6. E. imperialella Busck. Straw yellow. Thorax and head darker; palpi fuscous 
on outer side. Fore wing with a broad, oblique, ochreous shade extending from 
a third way out on inner margin to middle of costa; some less oblique streaks 
before apex and a more or less double blackish line in fringe beyond anal angle. 
Hind wing pale gray with yellower fringe. 15 mm. 

June. 
Western Pennsylvania. 

9. ACROLEPIA Curtis 

Head moderately rough above; with ocelli; palpi upturned about to vertex, 
slightly tapering, the end joint long; maxillary palpi apparently rather longer than 
eye, slender, folded. Hind tibie smooth-secaled. Venation as in Argyresthia; acces- 
sory cell strongly marked; our species with fore wing a little falcate; Sc long; 
hind wing rather trapezoidal, nearly as wide as fore wing; M, and M,, M, and Cu, 
stalked. Early stages not studied structurally. 

The genus is sometimes put in the family Tineide or Argyresthiide, sometimes 
in the Yponomeutide or Plutellide, and sometimes given family rank. It seems 
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a little lower than Argyresthia but closely related to it. The wing-form makes it 
look like a minute Cerostoma. 

1. A. incertella Clemens. Fore wing gray-brown, somewhat iridescent with red 
bronze; with vague darker streaks and patches, especially one at middle of costa; 
an oblique white streak extending up from inner margin near base, to about 
middle of wing; hind wing pale. 12 mm. (Adela flamensella Dietz, not flammeu- 
sella Chambers). . 

April; July and August; October. Larva tying and skeletonizing leaves of 
smilax, or boring in bulbs of Lilium. Pupa in a lace cocoon, like those of the rest 
of this series. 

New Hampshire to Kentucky; west to California. 

10. ARGYRESTHIA Hiibner 

(With Blastotere Ratzeburg) 

Vertex rough-hairy, though less so than that of Tinea; front smooth-scaled; no 
ocelli; antenne normal; the shaft with two nearly complete circles of scales to a 
segment; pecten strong, sometimes almost an eye-cap. Labial palpi moderate and 
porrect, or upturned nearly to vertex, smooth-scaled or a little roughened; maxil- 
lary palpi obsolete; hind tibize with spurs near middle, usually rather sharp edged 
above, with some rough, bristly hair, which may also extend on the metatarsus, 
but otherwise smooth-scaled. Fore wing lanceolate (fig. 202), with Sc short, 
R, arising from middle of cell or before; R, and R, typically free (stalked in 
group Blastotere); M, and M, free, stalked or rarely united (annettella, rileiella) ; 
accessory cell and usually base of M distinct; Ist A distinct; 2d A shortly forked 
at base, long; a stigma on costa before R,, as in many Yponomeutide; hind wing 
with costal cell abruptly narrowing before the middle; Sc ending at middle of wing 
or before; M, and M, stalked, w idely separate from ‘R; M, and Cu, free, stalked, 
or, in one western species, united; hind w ing lanceolate, narrower than fore wing. 
The imago differs from the typical Tineide “mainly in the lack of palpal bristles, 
and in the fact that R; runs to outer margin, in both of which points it agrees 
with the Acrolophine. 

The larve (fig. 210) bore in twigs, buds, and fruits, or occasionally are leaf- 
miners; the cocoon is of white silk, often spun in the tunnel. The pupa is obtect, 
with maxillary palpus reaching from antenna to the maxilla, which is extended 
laterally to meet it; middle leg not reaching maxillary palpus; tongue short; 
antennxe reaching to tip of wings; cremaster unspecialized, with eight hooks and 
sete. 

The moths of this genus rest with the head appressed to the substratum, and 
the tail held up at a sharp angle. 

Key to the species 

1. Fore wing silvery and golden or bronze brown. 
2. With definite markings. 

3. Ground wholly golden, with brown markings; head white. .10. alternatella. 
3. Part of ground, at least, white. 

4. Dise of thorax golden; head more or less yellowish; fore wing silver 
with) golden «fascie:. os... 4. 8 Sues. ee eee 1. gedartella. 

4. Head and thorax white. 
5. Markings outlined with dark brown; median fascia broader on inner 

Maro, rarely reaching costa.2s- jo). see eee 3. oreasella. 
5. Markings black-brown, on silver. 72%). .22- 2.9) see eee 4. media. 
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5. Markings golden, not outlined. 
6. Apical marks of three or four confused striw; or suffused with 

golden. 
7. With a black apical spot; sometimes a single scale. 

8. The golden area dominant; markings slightly diffuse. 
6. freyella. 

8. White ground color predominant; markings clean-cut. 
SeeAGtorkediemlediiani fas clave cerns in ena ane 7. annettella. 
OS Nowtorked imedtanttasciae +44 -- 5 cane. 8. apicimaculella. 

7. No black apical spot. 
8. Dorsal margin white. 

9. Inner margin narrowly white, with dark spots. 
13. belangerella. 

9. Inner half of wing white. 
1O3:No) dorsaltdanlaespotmaess seca eer ae 9. subreticulata. 
10. A dorsal spot or dot near middle of inner margin. 

1l. castaneella. 
8. Dorsal half barred with silver, white, and golden. 

See 5. pygmeella. 
_6. Apical marks simple, enclosing only three silver spots. 

2. calliphanes. 
Pamimmacmwlatkempale: COlden sis kins fees Geo foes ese deeciee Gee oor 12. laricella. 

1. Not metallic; markings brown or blackish. 
2. Expanse 12 mm; white dorsal area narrow, not extending up to fold toward 

base. 
3. Spot on middle of inner margin rounded, separate....... 13. belangerella. 
3. Spot on middle of inner margin, broadly connected to dark costal region. 

14. conjugella. 
2. Expanse 9 mm.; white dorsal area often covering half of wing. 

3. Ground color of fore wing light brown except basal half of inner margin. 
15. rileiella. 

3. Ground color white. more or less marked with black-brown. 
4. A complete oblique transverse fascia. 

o. A large, dark streak preceding the fascia............ 17. austerella. 
5. At most, a small dot preceding the fascia..........16. wndulatella. 

4 Median fascia broken below costa!s:.... 502.525.205.525. 5- 18. thwiella. 

I. Fore wing with metallic markings. 

*R, and R, free; apical markings coarse (Argyresthia). 
the 

1.. A. gedartella Linneus. Thorax bright golden; fore wing white and coppery 
golden; first band running from costa at base to a quarter way out on inner 
margin; median band a widely forking upright Y; outer band similar, but inverted 
and sometimes joining the dark terminal patch. 11-13 mm. 

April; June to August. Larva green or reddish, with dark brown head and 
cervical shield marked with black; in catkins and under bark of twigs of birch 
and alder. 

Europe; reported from various places in United States, in part, at least, in 
error for A. calliphanes. 

2. A. calliphanes Meyrick. Head white; thorax white, slightly gray-stained; 
wing markings exactly like those of A. gadartella, but on the average slightly 
more extensive. 

Larva on alder. 
Toronto, Ontario, and Maine, to British Columbia and California. New York: 

Albany. 
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3. A. oreasella Clemens. Head and thorax white; fore wing silvery; marks 
golden, edged with brown, except the yellow shade at ‘base of costa. Median band 
a half- -erescent, somewhat irregular and rarely reaching costa; sometimes with two 
small dots opposite it on costa; outer third with an irregularly forked golden 
figure, enclosing four white spots, of which the one two-thirds of the way out on 
the costa is the largest; or with the three outer spots fused into one. 10-13 mm. 
(andereggiella of American authors). 

July. Larva possibly on oak. 
Distribution general. New York: Wells, Rock City (Cattaraugus County), 

Ithaca, Poughkeepsie, West Farms. 
4. A. media Braun. Silver; palpi, face, and front of tuft pale golden; antenne 

annulate golden and pale brown, rather less contrastingly than in A. oreasella; 
tegule golden. Fore wing with costal edge suffused with pale golden; markings 
dark bronzy brown; a rather broad fascia from middle of dorsum almost to 
costa, widening upward, with a spur running obliquely outward to join the eleventh 
or twelfth of a series of dark costal strie; apical third dark bronzy, extended 
inward acutely toward middle of wing and enclosing two white costal spots and 
three smaller dorsal ones. 9 mm. 

This species is transitional to the following group. 
Late May. 
Cincinnati, Ohio. ; 
5. A. pygmeella Htibner. Silver white, slightly yellowish; antenne annulate; 

tegule golden; fore wing with golden fascie fading out above, ‘the first one meet- 
ing a dash in the base of the fold, connected by suffusion to the base of the costa ; 
the second fascia outwardly oblique and fading out at costa; the third confused 
and running out into the mottled apex. Costal | region lightly strigose with golden. 
12-14 mm. 

July. 
Ottawa, Ontario, to British Columbia; Europe. 
If the American form is distinet, its name will be chalcochrysa Meyrick. 

**R, and R; stalked in fore wing; with fine apical strie. 

6. A. freyella Walsingham. Golden yellow and silvery white. Base of the fore 
wing streaked, the rest marbled, tending to form wavy anastomosing transverse 
bands; tegule golden; antenne annulate. 8 mm. (abdominalis Zeller, in part, 
thuiella auct., not Packard.) 

June. Larva on red cedar and arbor vite. 
Ottawa, Ontario, to New Jersey and Texas. New York: Ithaca (United States 

National Museum). 
7. A. annettella Busck. Tegule white; fore wing silvery white; a golden 

antemedial band; costa golden from it to base; a median band, wider on costa 
and enclosing a small white spot; the outer third with about three broken 
golden strie. 9 mm. 

June and July. The larva mines about four leaves at the tip of a juniper twig, 
passing through the stem from leaf to leaf, completely emptying the leaves, and 
scattering the frass. It hibernates in the mine; it pupates in May, in a cocoon 
of open meshes, formed outside the mine. 

Connecticut to southern Ohio. 
8. A. apicimaculella Chambers. Silvery white; fore wing with a more or less 

triangular dark brown apical spot, and with indistinct brownish streaks across 
the apex before it; a bright ochreous streak below base of costa, or suffusion on 
costa. 9 mm. 

July. Larva possibly on oak. 
New Jersey to western Pennsylvania and Kentucky. 
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9. A. subreticulata Walsingham. Costal third light bronzy brown, outwardly 
reticulate on a white base; the rest of the wing pure white. 9 mm. 

June. Larva on red maple. 
New Jersey to Pennsylvania. 
10. A. alternatella Kearfott. Head white; palpi golden; antenne golden fuscous; 

scape paler; thorax white; posterior part and tegule golden. Fore wing golden 
ochreous, with oblique and anastomosing brown fascie, terminating in five evenly 
spaced costal and three dorsal patches. Fringe yellowish toward apex; fuscous at 
anal angle. 10-12 mm. 
May; July. Bred from juniper berries. 
Essex County, New Jersey. New York: Ithaca. 
11. A. castaneella Busck. Near A. subreticulata; antenne annulate, golden and 

brown; base of tegule pale golden; fore wing with costal edge golden, gradually 
widening beyond middle into the golden brown apical region, which is: slightly 
reticulate with white. A golden brown spot at end of cell and one on middle 
of inner margin. 
May and June. Bred from bark of chestnut infested with Sesia. 
New Hampshire; Virginia. 
12. A. laricella Kearfott. Head and palpi whitish ochreous; second segment 

of palpi somewhat fuscous toward tip; face, antenne, and thorax white, the 
latter yellowish. Fore wing very pale shining ochreous, the basal half of the 
costal edge and fold narrowly darker. ; 

Larva in terminal twigs of Lariz americana, forming a burrow sometimes 15 em. 
long; in injurious numbers at the Mer Bleue, near Ottawa, Ontario. Moth in 
July. 

Il. Without metallic lustre. 

*R, and R, free. 

13. A. belangerella Chambers. Head and thorax white, with brown tegule; 
eostal half of fore wing brown, the costal edge with darker dots, alternating with 
whitish ones. Dorsal third white, interrupted by a couple of dark spots. 13 mm. 

The type shows considerable gloss and might possibly be put in the first group 
of the genus. 

June. 
Canada (Montreal and Ottawa). 
14. A. conjugella Zeller. Closely similar to A. belangerella, but with the blackish 

spot near the middle of the inner margin squarish and broadly connected with 
the brown general surface of the wing. 12-13 mm. 

July. Larva on fruit of apple and mountain ash. 
New York to British Columbia; Europe. New York: Mt. Marcy (3000 feet), 

Trenton Falls. 
A. belangerella may be only a variety of this species. 
15. A. rileiella Busck. Light brown, somewhat shining; head and thorax, except 

tegule, white; dorsal margin on basal half white, at middle cut by a heavy brown 
bar, and outwardly more or less striated; apex striated as in freyella and its rela- 
tives, but less strikingly. No black apical dot. 9 mm. (mendica Walsingham, 
not Haworth). 

This species may possibly be a dwarf form of A. conjugella. 
District of Columbia. 

** R, and R,; stalked (Blastotere). 

16. A. undulatella Chambers. White; antenne annulate with black and white. 
Fore wing dusted with dull brown except on inner margin; base white except at 
costal edge, forming a white triangular area. An oblique, slightly irregular, dark 
median fascia, weaker at margins. and an apical patch formed of three partly 
fused fascie. 8 mm. 
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Larva a bast miner on trunks and larger branches of elm; maturing early in the 
spring. Cocoon on the bark. Moth in June; sometimes abundant. 

Massachusetts to Kentucky and Missouri. 
The stalking of R, and R,; in this species is inconstant, in fact the Cornell Univer- 

sity collection has a specimen in which R, and R, are stalked on one side only. 
_ Meyrick has based the name mesocausta on specimens in which R, and R,; are 
separate. This appears to be the more usual condition. 

17. A. austerella Zeller. White, with four, parallel, oblique, slightly irregular, 
dark fascie; the first usually not reaching the inner margin, the second complete, 
the third and fourth near the apex, obscurely forked at costa and lying in a 
fuscous-dusted area. Some brown also on base of costa. -Fringe dirty whliite. 

‘9 mm. 
June. 
Maryland to North Carolina, and Kansas to Texas. New York: Otto, Rock City 

(Cattaraugus County). 
18. A. thuiella Packard. Similiar to A. undulatella; the median band not so 

black, and broken into costal and dorsal spots, not oblique; an erect postmedial 
band. Oblique apical striation grayer, best-marked on the costa. 8 mm. 

June. Sometimes injurious to arborvite, eating out the tips of the shoots. 
Canada and Maine to Pennsylvania. New York: Ithaca, Hicksville, Westerly, 

Long Island. 

11. ZELLERIA Stainton 

Much like Argyresthia. Ocelli present; third joint of palpi broadly scaled, . 
somewhat blade-like in Z. celastrusella; vestiture spreading in Z. retiniella and 
haimbachi, the second joint also quite rough scaled; venation as in Argyesthia; 
Sc of hind wing short; M,; wanting, M, free. 

In Z. celastrusella the palpi are very rough and the wing has rough scales and 
tufts as in Xyrosaris Meyrick, but in the latter the antenna is as long as the fore 
wing, in our species much shorter. Neither of our species is typical of the genus. 

1. Z. celastrusella Kearfott. Grayish, powdered with brown on a pale gray base; 
the wings loosely scaled and with scattered black dots formed of a single long 
scale each; head paler; palpi pale in front. Fore wing with a dark fascia at a 
fourth way from the base; white patches well toward the apex, and opposite each 
other on costa and on dorsal margin. Terminal line black, fringe dark. A long 
pencil of dark hair arising from base and extending along the under side ef costa. 
13-16 mm. (Xyrosaris Meyrick.) 

End of May to June. Larva vivid green, cervical shield concolorous, shining; 
head olive; legs yellower. Webbing leaves together and feeding in terminal 
twigs of Celastrus scandens, in early spring. Moth resting with the head appressed 
to the substratum and tail-raised, as in Argyresthia. 
New Jersey; New York (Kearfott) ; Texas. ; 
2. Z. haimbachi Busck. M, of hind wing distinctly nearer Cu, than M,. Wings 

smooth. Palpi ending in a large loose tuft of spatulate scales. Yellow: ochre; 
head white; a broad, somewhat diffuse, white longitudinal band through fore 
wing. Hind wing pearl gray. 10 mm. 

July. Larva on short-needle pine, in June. 
Wenonah, New Jersey. ; 
3. Z. retiniella Kearfott. Structure much as in Z. haimbachi. Antenne much 

shorter than fore wing. Fore wing bright golden, with confused white striz on 
the disc, the strie formed of scales some of which have yellow-brown and light 
gray-brown spots and bars. Fringe white, gray-brown at apex. Hind wing white, 
gray-brown at apex, with white fringe. Head and thorax white, tegule golden. 
15 mm. 3 

July 4. 
Lakehurst, New Jersey. 
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12. SCYTHRIS Hubner 

(Butalis Treitschke; Arotrura Walsingham) 

Head smoothly scaled; eyes small, ocelli and pecten variable, the latter typically 
present, but absent in our species (group Apostibes Walsingham). Palpi smoothly 
sealed, upturned about to vertex, or somewhat shorter, maxillary palpi extremely 
small and folded over base of tongue, as in the Gelechioidea. Shaft of antenna 
much as in Yponomeuta; scaled dorsally only; with strong bristles on sensory 
area; hind tibia hairy. Body stout. Fore wing lanceolate (fig. 203); R, arising 
from well beyond middle of cell and short; cell narrow; without accessory cell; 
R, and R; more or less stalked, forking over apex; R; running to outer margin; 
M, fused with Cu,, and 1st A completedly free, 2d A long, with the lower leg of 
its basal fork strong. Hind wing nearly as wide; costa not sinuate; Sc long; R 
and M, nearly parallel; anal region small but fully veined, as usual; M, and M, 
connate or stalked in the typical group, but separate in our species. 

Larva with tufted hair from small warts; with from four to eight sete on the 
ventral leg plates; prolegs not especially long, with a complete circle of bi- or tri- 
ordinal hooks. Pupa with parts practically completely soldered; wings extending 
to the seventh segment of the abdomen; antenne meeting in the middle line, not 
reaching the end of the wings, which also meet; epicranial and frontoclypeal 
sutures complete. Prothorax Gelechiid, rather wide; maxillary palpi minute; 
labials exposed; fore femora concealed. Abdominal spiracles tubular; sete mostly 
hooked, including the cremastral ones. 

This genus represents a small group with a curious mixture of Gelechiid and 
Yponomeutid characters in pupa and adult, which is sometimes placed in the 
Gelechiide, or made a separate family. There are but few genera, though 
Seythris has a large number of species in Europe. Most of our species will probably 
be removed on venational characters, but for the present the series had better be 
treated as a single genus. Colinita is very close, but has R, in its normal position 
and M, preserved. 

Key to the species 

1. With erect postmedial and oblique antemedial pale bars........ 1. impositella. 
i Wath a spot in fold and a bar at two-thirds................ 2. graminivorella. 
1. No pale bars. 

2. Apex with golden scales; typically, with a golden streak in base of fold also. 
5. basilaris. 

eDorsdlmchinda dusted: with! yellows ass \s co |o ee eae 6. pilosella. 
SOMMGmelaACkIsIh es ae ss ean see ek ee ols eI USCUCOMELLA.. 44 \EOOnaCENStS: tot 

1. S. impositella Zeller. Head, thorax, and forewings blackish, with some purple 
iridescence; tegule pale; two greenish white, somewhat diffuse fascia, the more 
basal one oblique and curved, with the lower part longitudinal, the outer erect 
and oval. A pale dot at base of wing. 12 mm. (matutella Clemens). 

General. New York: Rock City, West Farms. 
S. trivinctella Zeller, a related species with more white at the base and with a 

zigzag postmedial fascia, is to be expected in the west of our territory. 
2. S. graminivorella Braun. Dark brown, faintly brassy; palpi slightly paler 

inwardly and at bases of segments. Fore wing streaked with paler scales that 
gather to form distinct dots, the first in the fold at one-third, the second: an 
oblique bar at two-thirds, and a third at the apex. Antemedial spot defined with a 
vague darker area, lacking the pale scaling, and a similar area between the outer 
bar and the apex. Hind wings darker, purplish. Abdomen pale below. 11 mm. 

Larva a leaf-miner in grasses (Hystrix, and more rarely, Poa), making several 
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mines, whose entrance is guarded with a broad tube of silk. Larva in May; 
moth in early June. : 

Cincinnati, Ohio. 
3. S. fuscicomella Clemens. Black-brown, slightly iridescent, with a slight 

yellowish iridescence except on fringe. ; 
This is probably the same spécies as the next. It was taken in June. Larve 

with 8. eboracensis. 
Pennsylvania. ” . ° 
4. S. eboracensis Zeller. Wholly blackish.. Base of palpi whitish on outer side. 

9-12 mm. 
June and July; end of August and September. Larve in webs in tops of thistle. 
Maine to Texas. New York: Rock City (Cattaraugus County), Portage, 

Crugers, Sea Cliff, Long Island. 
5. 8. basilaris Zeller. R, and R,; wholly united, running to apex. Purplish 

fuscous. Face ochreous at the sides in variety flavifrontella Clemens. Fore ‘wing 
with a few golden bronze scales, forming a spot at the apex of the membrane, and 
often a streak in the base of the fold. 12 mm. 

In variety flavifrontella the apical spot is also enlarged. 
Distribution general in June and July. New York: ‘Keene Valley; Cold Spring 

Harbor, Long Island. 
6. A. pilosella Zeller. Brown. Palpi yellow-brown; inner third of fore wing 

with scattered, slender, yellow hairs. No iridescence. 10 mm. 
This species is unknown to me. 
Massachusetts. 
7. S. aterrimella Walker, a plain blackish species from west of Hudson Bay, is 

unknown to me; it is possibly the same as NS. eboracensis, but the male genitalia 
would have to be studied to make sure. - 

S. charon Meyrick, described from North Carolina, has a pale streak in the fold. 

Family 25. GLYPHIPTERY GID 

(Choreutida; Hemerophilide; Yponomeutide, in part) 

Head smoothly sealed; ocelli in our species large and conspicuous; 
tongue scaled at base; maxillary palpi minute; labial palpi upturned to 
middle of front or beyond, sometimes beyond vertex; normally smooth 
sealed, but often with long loose hair on second joint or rough hair on 
second and third joints. Antenne without pecten; with the outer row 
of scales of each segment usually complete, but narrow, and the inner 
row broadly interrupted below and replaced by conspicuous sense-hairs 
(minute in the Florida genus Tortyra). Middle and hind tibie with 
more or less hair above, which tends to be stiff and to gather opposite 
the spurs; or else smooth scaled. Wings exceptionally broad; macro- 
like in shape; sometimes with the fringes not wider than in some macros, 
and but little lengthened at the anal angle; only in Glyphipteryx, lance- 
olate with broad fringes, and even in this genus with rounded apex. 
Fore wing with a large accessory cell, and often with base of M more 
or less preserved; cell normally almost squarely cut off at end; R, 
and R, stalked only in Allononyma, R, running to apex, or, usually, 
to outer margin; Cu, arising close to angle of cell; Ist A rather weak, 
free; 2d A with a large basal fork. Hind wing usually somewhat 
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smaller, ample except in the more reduced Glyphipteryxes; Se con- 
nected to R by a more or less distinct crossvein; R and M, separate, 
parallel or divergent; M, and Cu, approximate, stalked, or united. Cu, 
farther from angle of cell than in fore wing, and without a fringe of 

Fias. 212-217. GLYPHIPTERYGIDZ 

212, Simaéthis diana, venation; 213, Choreutis pretiosana (Kurope), venation; 
214, Glyphipteryx loricatella (Europe), venation; 215, Glyphipteryx impigritella, 
venation; 216, Choreutis species, side view of head; 217, Simaéthis fabriciana 
(Europe), seta map of larva 

hair on base of Cu; ist A and 3d A sometimes weak; 2d A strongly 
forked at base, more so than in any other frenate known to me. 
Egg of upright type. Larva (fig. 217) with front acute, extending 

well toward, but not reaching, vertex; ocelli normal; upper anterior 
seta of cervical shield farther from middle line than upper posterior 
seta; abdomen with seta i nearer middle line than ii, even on the eighth 
segment; iv and v close together; prolegs slender, with a complete, 
but often weak, circle of uniordinal hooks. Pupa (deseribed by Miss 
Mosher as Heliodinide) incomplete, with some motion even between 
the second and third abdominal segments; with some cremastral sete, 
but no true cremaster. Abdominal segments with anterior rows of 
fine spines only; wings reaching the fourth segment of abdomen; 
spiracles not distinctly tubular; maxillary palpi, labial palpi, and front 
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femora all exposed; antenne not meeting in the middle line and not 
reaching the end of the wings; tongue moderate or reaching end of 
wings; prothorax and dorsal head piece both rather narrow, distinct, 
and sub-equal; mesothorax extending back as a long lobe in mid-dorsal 
line, nearly cutting the metathorax in two. 

The Glyphipterygide are a small and homogeneous family, with a dis- 
tinet relationship to the Tortricidz with which they have sometimes been 
united. They are very close to the Yponomeutide in adult characters, 
but well separated from them in the early stages, especially by the nor- 
mal incomplete pupa. There are about 550 species, largely Oriental. 
Setiostoma, formerly placed here, belongs near Stenoma. 

Key to the genera 

1. Third joint of palpus twice as long as second, smooth......... 1. Abrenthia. 
1. Third joint of palpus but little if at all longer than second. _ 

2. Second segment of palpus with long hair below, about as long as the 
BOONE Mihi SE ee aue 2 GNA nea clear ic Ui ee 3. Choreutis. 

2. Palpus not reaching vertex; with rough-scaled second joint..2. Simaéthis. 
2. Palpus smooth, upturned beyond) vertex... ...... 5. sssee 4. Glyphipteryx. 

1. ABRENTHIA Buseck. 

Wings ample; venation as in Glyphipteryx; fore wing with cell two-thirds as 
long as wing; hind wing widening outward, as in Glyphipteryx, with cell half as 
long as wing. Palpus with third segment longer than first and second together ; 
smooth. 

1. A. cuprea Busck. Deep purple; head and tegule golden bronze, thorax 
darker. 11 mm, 

Late June and July. 
Quebec; Pennsylvania; Virginia. 

2. SIMAETHIS Leach 

(With Brenthia Clemens, Orchemia Guenée, Hemerophila Hubner 
(Tentamen), Allononyma Busck) 

we gare dh 

Fore wing (fig. 212) triangular with moderately short outer margin and marked 
anal angle; hind wing rounded-triangular, with anal region broad, and all veins 
developed; 8d A long. Cells of moderate length. Wings marked with metallic 
scales. Palpi with second and third joints slightly thickened with rough scales. 

Our four species represent three different groups. The first three occur also 
in Europe, most of the relatives of the fourth are tropical. 

I. Fore wing more perfectly triangular, with marked apex; outer margin concave: 
above and below middle, ihe fringe marked there with white. Palpus with 
third joint cylindrical; thick in side view. Fore wing with R, and R; normally 
separate (Simaéthis). 

1. S. fabriciana Linneeus. Mottled dull brown, with obscure markings suggest- 
ing a small noctuid; the two white streaks in fringe covering two-thirds of the 
width of the fringe, contrasting. 12 mm. 

June. Larva on nettle, etc. Dull yellowish; head black; clypeus and a couple 
of spots on cheeks pale; cervical shield, anal plate, and true legs black; the shield 
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divided. In a web at tip of leaf in April, July, and August. Cocoon dense, white. 
Ottawa, Ontario; Montreal, Quebec; Europe. A paler form occurs in Colorado. 
2. S. pariana Clerck. Similar to S. fabriciana, but with the markings even more 

obscure, and the white in the fringe confined to the tips of the outermost scales. 
10 mm. 

August. Larva on apple: a leaf-roller. 
Tarrytown, New York, introduced from Europe. 

Il. Fore wing triangular with marked apex, but even and slightly convex outer 
margin; the fringe wholly and evenly fuscous. Palpi as before. R, and R; 
stalked halfway to apex (Allononyma). 

3. S. diana Hiibner. Gray, powdery, and mottled with fuscous; with three 
obscure, broken, and irregular transverse bands, partly defined with white. Some- 
times distinctly greenish. 15 mm. (Hemerophila vicarialis Zeller; betulrperda 
Dyar.) 
Dates translucent greenish yellow. Head pale reddish with a black line on 

sides behind; tubercles black; body with a clear white dorsal, and blurred lateral 
lines; under a web on upper side of leaf of birch; eating upper parenchyma only. 
Cocoon fusiform, with truncate ends, under a carpet, denser than the larval weh 
Nova Scotia to White Mountains, New Hampshire; west to British Columbia 

and Utah. 
The status of this species is uncertain. The green (diana) and gray 

(betuliperda) forms are rarely found together, but each covers the ranye of the 
species. Vicarilis was described as largely ght brown. I have seen no such 
specimens and it may be stained betuliperda. Variants of both green and gray 
forms occur in Europe. If these European types prove to be a distinct species, 
diana will have to be used for them and vicarilis is available as the name for our 
species. 

Ill. Fore wing with costa more arched, apex rounded, outer margin evenly convex, 
more upright than before, with metallic scaling. Palpi with third joint 
chisel-shaped, appearing pointed in side view, but as broad as second, to its 
apex, in front view (Brenthia Clemens). 

4, §. pavonacella Clemens. Fuscous. Lower part of face pale; palpi white with 
three fuscous rings; antenne barred above; fore wing mottled with whitish, 
especially about the middle; a broad black terminal band, containing a streak of 
bright iridescent scales, often broken into spots, and with a few such scales at 
middle of costa. Hind wing fuscous, not powdery; shaded with whitish, with a 
short metallic band near apex. 8 mm. . 

May; July and August. Larva on Desmodium and Amphicarpa. The inoth 
struts about on alighting, with hind wings displayed like Glyphipteryx, the smaller 
Anacampses, etc. ; 
New York and Pennsylvania to Brazil, west to Kansas. New York: Ramapo. 

3. CHOREUTIS Hiibner 

(Porpe Hiibner) 

Costa strongly arched (fig. 213), apex more or less marked; anal angle marked 
only in C. inflatella. Hind wing rounded, the first two anal veins not closely 
parallel. Palpi with long acute third joint; and long stiff hair-scales on the under 
side of the second joint (fig. 216), sometimes in two slightly divergent sets. 
Antenne sometimes with a triangular mass of projecting scales on lower side of 
scape. 

12 
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Key to the species 

1. Fore wing with two silvery streaks from costa; hind wing with a silver 
bar ........ Goo) oa le oes el Sisfeniis > a\cim cee ate ieee oe belo ie ee 1. inflatella. 

1. Fore wing with silver broken into spots; hind wing with white only. 
2. Hore’ wing whitevat base)... .\-c:/an ones oo 6. leucobasis. 
2. Fore wing ochreous and brown at base. 

3. With silver markings in specular region only............ 5. extrincicella. 
3. With silver markings on costal half of wing outwardly. 

4. Fore wing with little or no yellow at base, but with two prominent trans- 
verse white. fascie’. 22. 2)s\0n) sae oa ee Eee 2. onustana. 

4. Fore wing with more yellow at base, and without white fascie. 
5. 9mm. Medial area powdery like ground............ 3. gnaphaliella. 
5. 138 mm. Median area even chocolate brown............ 4. carduiella. 

I. Fore wing triangular, with marked anal angle; hind wing with all veins pre- 
served; R running to apex (Choreutis). 

1. C. inflatella Clemens. Dark brown, with some ochre toward apex; disc dusted 
with white; some silvery marks near base; a curved postmedial band and a 
straight subterminal one converging toward anal angle; a couple of white spots 
on costa. Fringe pale, with fuscous center-line. Hind wing fuscous, with a silver 
subterminal bar, and dot at anal angle. All the silver typically greenish but 
violet in the commoner variety virginiella Clemens. 9 mm. 

June and July; September. Larva skeletonizing Scutellaria lateriflora, in a 
slight web bending the leaf up and the edges together; in early September. Cocoon 
usually in an uneaten leaf. 

Toronto, Canada, to North Carolina and Washington. New York: Wilmington, 
Batavia, Ithaca, West Farms. : 

Il. Fore wing blunter, with more arched margins, and anal angle not marked; 
M, of hind wing normally lost; R running to costa (Porpe). 

2. C. onustana Walker. Brown; yellowish at base of cell, with two lead-gray 
streaks at base of wing and several spots outwardly in black patches; terminal line 
double, fuscous. 9 mm. (ohioensis Zeller). 

June and July. 
Canada to Pennsylvania, British Columbia, and California. New York: Mt. 

Whiteface, Uphill Brook (Mt. Marcy), East Aurora, Ithaca. 
3. C. gnaphaliella Kearfott. Light brown or fuscous, with bright ochre yellow 

patches at base, defined by the lead-colored streaks on costa, Cu, and inner margin. 
Outwardly, with lead-colored and black patches as in C. onustana. With white- 
dusted areas, tending to form a band across apex from middle of costa to middle 
of outer margin, and a broader and less regular one from before middle of costa 
to anal angle, the two often connected along lower edge of cell. Hind wing fuscous, 
with a short white line. 9 mm. 

Generally distributed. May to July; September and October. Larva on Anten- 
naria and Gnaphalium polycephalum ; a leaf miner when young later in a sticky 
web mixed with frass; gregarious in spinning its cocoon. 

4. C. carduiella Kearfott. Closely similar to C. gnaphaliella; the white dash 
on the hind wing, on the average, weaker, sometimes wanting; the two powdery 
areas almost always entirely separate; the median area, and the subterminal 
region before the black mark, even bright chocolate brown. 13 mm. 

Larva pale yellow. Head, cervical shield, and true legs light brown; a black 
spot low down on side of head; tubercles black, stronger on thorax. Social, in 
pith of stems of Carduus spinosissimus, in June. Two broods. Moth in July 
and in November. Very close to OC. pretiosana of Europe. 
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5. C. extrincicella Dyar. Light brown. Head paler, fore wing with a broad 
whitish antemedial band, edged outwardly toward costa with silver, and filled 
with silver below. Outer half, except extreme margin, cream, shaded with 
ochreous and light brown; above, with black streaks; below, with a large black 
patch containing two silvery spots; a yellow-brown terminal band. Hind wing 
whitish. 12 mm. (Millieria). 

June. 
Western Pennsylvania; Wisconsin; Regina, Canada; California. 
6. C. leucobasis Fernald. Head, thorax, and base of fore wing white; or pale 

eray with a white antemedial band. Outer two-thirds of wing dark fuscous, 
dusted with white, and shading into a white central patch; three oblique white 
streaks near apex of costa, the largest at apex. With scattered metallic spots, 
especially below the white patch. Hind wing fuscous. 12 mm. (Millieria). 

June to September. 
Vermont, Massachusetts, and Ontario to British Columbia. 

4. GLYPHIPTERYX Hibner 

Palpi upturned about to vertex, smooth; socelli present. Fore wing long and 
narrow, with strongly oblique outer margin and sometimes with marked anal 
angle (figs. 214 and 215); the apex tending to be subfalcate, but rounded off. 
Hind wing narrower, and much shorter; typically oblong; sometimes lanceolate, 
but with rounded apex; R sometimes running to apex. Cell very small in ample- 
winged forms. M, connate, stalked, or united with Cu, Hind tibiz smooth- 
sealed. Quinqueferella of California is not a Glyphipteryx but a Hilarographa. 

1. G. saurodonta Meyrick. Dark bronzy gray. Head with a white line above 
eyes; palpus with three whorls of white-tipped black scales; apex of third segment 
black with white lateral lines. (Wing form and venation not stated.) Fore wing 
with a semioval white dorsal spot before the middle; six white, dark-defined costal 
strie, the first two oblique, extending half way across the wing, the first at a 
third way out, and the second at the middle; the others shorter and erect, the 
last two being approximated. A wedge-shaped dorsal streak beyond the middle, 
nearly meeting the second costal, and a shorter erect subterminal streak with a 
whitish area before it. Two lead-colored metallic spots on disc and three on 
dorsal half of outer margin. Apex blackish with a silvery dot. Fringe gray, dark 
at the base; apical hook black, with a white streak below it. 10 mm. 

September. 
Toronto, Ontario. This species is unknown to me. 
2. G. circumscriptella Chambers. Hind wing narrow and short, but trapezoidal; 

the fringe wider than the wing; venation normal; M, and Cu, connate. 
Dull grav-brown with slight iridescence; a large white dorsal triangular streak 

with straight outer, and slightly bent inner, edge; hardly dark-edged, and running 
two-thirds way across the wing; beyond, with two erect silvery costal streaks, 
extending half way across wing, and one dorsal one. Speculum black, extending 
to a rudimentary second outer dorsal streak, interrupted by two silver spots, 
containing also a couple of silvery and several yellow spots, and with a black- 
dusted, straw-yellow patch above it. A curved blue streak from middle of outer 
margin to three-fourths way out on costa and a white subterminal bar beyond it. 
12 mm. 

Fabiola shalleriella has been mistaken for this species, but can be easily dis- 
tinguished by its much longer palpi and hairy hind tibia. 

- July. 
Mt. Wachusett and Amherst, Massachusetts; Essex County. New Jersey. The 

species is in the Robinson collection, presumably from New York. 
3. G. quadragintapunctata Dyar. Palpus apparently like that of Abrenthia, but 

wing with markings of Glyphipteryx. Fore wing dark brown; the median area 
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darker, sprinkled with golden dots on the dorsal three-fifths; apex ochreous, a 
series of yellowish white, more or less opalescent dots on costa, the second and 

fifth continued into complete transverse lines, the fifth extending to the anal 
angie, the fourth oblique to the middle of the wing, the seventh a short line, and 
the eighth to the middle of the outer margin; no spot at middle of inner margin. 
Hind wing brown. 14 mm. 

This species may fit better in the South American genus Machlotica Meyrick. 
Onaga, Kansas. 
4. G. impigritella Clemens. Fore wing (fig. 215) with sublanceolate subfalcate 

membrane; cell nearly two-thirds of the length of wing; 1st A wholly lost; basal 
fork of 2d A obscure; hind wing half as wide as fore wing, lanceolate, with fringe 
wider than membrane and reduced anal region; with base of R wholly lost; R and 
M, connate; M, lost. Olive brown; fringe paler, grayer, and glistening; apex of 
membrane with a black spot. Markings silvery white, edged more or less with 
black, especially on their inner sides; basal half of costa immaculate; outer half 
with five transverse bars, the first two converging at the middle of the wing and 
nearly meeting a very large crescentic one from before the middle of the inner 
margin and another running directly across from the inner margin; third costal 
bar smaller, solitary, opposite a small one at anal angle; fourth and fifth bars 
close together, near the apical spot, with a single corresponding one in the dorsal 
fringe. Fringe white with a heavy black line in the base. 7 mm. (exoptatella 
Chambers). 

The moth flies in June in North Carolina. 
New Hampshire to Texas and California. 

Family 26. HELIODINIDA& 

(Lavermde, Elachistide, in part; Tinewgeriude, in part, etc.) 

Head smooth-sealed, with rather small eyes; antenne normally about 
as long as fore wing, (short in Cycloplasis), with small first joint and 

dA sta ~™ 

Fias. 218-222. HELIODINIDZ 

218, Heliodines resella (Europe), venation; 219, Euclemensia bassettella, vena- 

tion; 220, Schreckensteinia species, venation; 221, Cycloplasis panmecifoliella, vena-. 

tion; 222, Heliodines species, side view of head 

annulate shaft; palpi varying from very short to moderate, sometimes 

drooping, apparently socketed in face; maxillary palp1 obsolete ; tongue 
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normally strong and naked; ocelli variable; hind tibiz smooth-scaled 
or with stiff bristles; hind tarsi with more or less distinct groups of 
bristles at ends of segments. Fore wing lanceolate or linear; hind wing 
narrower ; cell usually open below M; and usually reduced in venation. 

In delimiting this family, I have blindly followed Meyrick’s revision. 
It appears homogeneous except for Euclemensia, which lacks the 
enlarged tarsal spinules and may prove to be a new family type. 
The most characteristic feature of this family is the resting position, 
the middle or hind legs being always, so far as known, conspicuously 

_ displayed, either raised, or held out laterally. Heliodines, Stathmo- 
poda (Hrineda), Schreckensteinia, and Cycloplasis are known to do this, 
as well as various exotic forms. Meyrick admits about 225 species. 
Stathmopoda is the only considerable genus. 

The early stages are various. The egg of Schreckensteinia is upright ; 
those of the rest I think are unknown. The larve are various (see 
Kuclemensia, Schreckensteinia, Heliodines, Cycloplasis). The pupa of 
Schreckensteinia (q. v.) is known. It is formed in a lace cocoon. The 
parasitic Euclemensia pupates in the host. 

Key to the genera 

PENG gwinca banded swith vstlver aij. s\1loeresersisis > Oe sclera alam 4. Idioglossa. 
1. Hind wing immaculate. 

2. Fore wing with R; preserved, running to costa (fig. 219). 
3. Hind wing nearly as wide as fore wing; hind legs unarmed. 

1. Euclemensia. 
3.) Hind wing linear; hind tarsi heavily: spined...............'. 3. Erineda. 

2. Fore wing with four veins or less running from cell to costa. 
3. Venation reduced to three or four veins.................. 5. Cycloplasis. 
3. Venation fairly complete. 
Awrindewinp) lanceolate; “Ma slost ec... lsjeose la. ale) sieis os sl 2. Heliodines. 
4. Hind wing with all veins preserved, or linear and very narrow with all 

Vel SMODSOLESCENL Meese ecto aerate Lutes SES 6. Schreckensteinia. 

1. EUCLEMENSIA Grote 

(Hamadryas Clemens, not Hiibner, ete.) 

Head smooth; palpi upturned to vertex, smooth; maxillary palpi very minute, 
porrect. Tongue small, scaled; antenne slightly rough-scaled. Tarsi with spinules 
very weak, tending to gather at tips of segments. Fore wing (fig. 219) with 
costa concave at middle, dorsal margin arched; hind wing nearly as broad, 
bluntly lanceolate, without emargination on costa; all veins widely separate. R, 
obsolete. 

Caterpillar an internal parasite on the oak soft scale, Kermes; forming a cres- 
centic chamber in the body of the host, which finally becomes very hard and 
gall-like. Caterpillar white, with brown head, very plump, and strongly concave 
dorsally. Sete minute, not yet worked out. Prolegs rudimentary, with a circle 
of uniordinal books. Pupa in the infested gall; not studied. 

The caterpillar cuts a sort of lid in the Kermes for the moth to emerge. 
This is a curious and entirely isolated genus, being the only known internat 

parasite in the order. It is usually placed in the family Cécophoride, as its 
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venation would indicate, but the wing form and maxillary palpi are not Gicophorid. 
1. E. bassettella Clemens. Bronze-black; palpi vellow. Base of fore wing orange- 

red, bounded by a raised bar on inner half and a dot on costa, and marked with 
a black bar from base of costa, and streak on inner margin. Outer two-thirds 
nearly black with an orange-red band running through the middle of the wing to 
the costa before the apex, leaving only a slender black streak. 15 mm. 

July and August. 
New Hampshire, and Ontario to Texas. New York: Ithaca (Howard, W. T. 

M. F.), Nyack (Zabriskie); Flatbush, Long Island. d 

2. HELIODINES Stainton 

(tole Chambers) 

Palpi smooth, third joint pointed (fig. 222), antenne about as long as body; 
hind tibiz smooth-scaled; fore wing lanceolate (fig. 218); our species with 10 
veins, the two apical forking over the apex, Cu, apparently lost. Hind wing nar- 
rower, lanceolate, with R and M, long-stalked, forking over apex; M, free, con- 
nected by a short cross vein to R-stem; cell open below it; our species with Cu-stem 
simple. Ocelli present. Larva of European species in a _ slight web, on 
Chenopodiacez. 

1. H. belia Chambers. Fore wing deep orange; base marked with mouse-gray; 
also, with two gray spots on costa and two on dorsal margin; costa, outwardly, 
and inner margin, from beyond middle, edged with mouse-gray; fringes, body, 
and hind wings mouse-gray. The fore wing with the small gray spots raised, and 
with similar raised tufts in the gray border. 7 mm. 

The moth has been taken on Chinquapin bloom. 
Kansas and Kentucky to California and Texas. 
2. H. nyctaginella Gibson. Similar, larger: costa with gray edge at base only, 

followed by four raised spots; inner margin with no separate spots; the ante- 
medial tuft connected to the base, and the postmedial tuft to the apex by gray 
stripes. 10 mm. 

August. Larva on Oxybaphus nyctagineus. 
Madison, Wisconsin; Manitoba; Ames, Iowa. 

3. ERINEDA Busck 

(Stathmopoda, in part) 

Antenne two-thirds as long as fore wing, without pecten, but with whorls of 
long hair in male. Palpi upturned, slightly thickened, third segment rather 
shorter than second. Scales small, slender, and smooth. Tongue small; maxillary 
palpi apparently absent; hind tibie with tufts of spines above the spurs, the outer 

“end-spur as long as the inner, and both long. Tarsi also with whorls of spinules. 
Fore wing slender, but wider than in the European genus Stathmopoda; lanceolate; 
with 11 veins; R, and R, approximate; R, short-stalked with R,,, all running 
to costa; M, absent, Cu, arising well back on the cell; M., M;, and Cu, equidistant. 
Hind wing half as wide, lanceolate; veins all free but crowded; cell open above 
M,. R, apparently free from the short Sc in the hind wing, as in Stathmopoda. 

This genus is most probably Heliodinid, but will ordinarily be sought in the 
Lavernide. The moth of Stathmopoda rests with the middle legs extended later- 
ally and the tufted hind legs raised. 

1. E. elyella Busck. Brilliant golden bronze; the costa and inner margin con- 
trastingly pale golden in most lights. 9 mm. 

East River, Connecticut. 
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4. IDIOGLOSSA Walsingham 

(Metamorpha Frey and Boll, not Hiibner, Walker, or Stainton; 
Idiostoma Walsingham ) 

Vertex. and front smooth scaled; the front strongly narrowed below, as in 
_ Coleophora. No ocelli; scape of antenne very long; pecten apparently absent; 

a notch in base of shaft. Palpi widely divergent, second segment slightly thick- 
ened, third as long as second. Maxillary palpi. drooping, clothed with a con- 
spicuous tuft of hair-scales; tongue scaled; hind tibie with two or three regular 

_ series of bristles. Mid-tibizee smooth. Wings linear; R; running to costa; cell low 
in wing, oblique, like Coleophora; one dorsal vein lost. Hind wing linear. 

This is a very striking genus, distinguishable from all our other narrow-winged 
Tineina by the metallic bands on the linear hind wings. The relationship is 
entirely uncertain. The genus shows resemblances to Coleophora, Cosmopteryx, 
Batrachedra, and the Gracilariide. There is another species in South Africa, and 
two more in India. 

1. I. miraculosa Frey and Boll. Straw yellow. Palpi and maxillary tuft nearly 
white. Fore wing with an oblique brownish fascia a third way out, nearer the 
base on dorsal margin, sending a point outward along the middle of the cell, and 
edged with violet-silver. Another fascia running obliquely outward from the 
beginning of the costal fringe, edged within with silver; and brownish fuscous 
streaks in the fringe below. Extreme apex silvery. Hind wings nearly con- 
colorous, with three silvery fascie somewhat edged with brownish, the outer one 
followed by a stronger brown shade which extends into the fringe. Two brown 
scale-tufts in dorsal fringe of fore wing and one on hind wing. 10 mm. 

Caterpillar on Panicum clandestinum, in a translucent white silken tube on the 
under side of the blade, attached through a hole to the upper side of the leaf, 
which the larva skeletonizes. Pupation in the tube, which is trussed up and 
enclosed in loose silk. 

Southern States, north to southern Ohio. 

5. CYCLOPLASIS Clemens 

Antenne very short, hardly more than half as long as body; palpi short, diver- 
gent, oblique in life, slightly curved, with terminal bristles; with flat scale-masses 
beside the tongue, possibly representing the maxillary palpi; Tongue somewhat 
longer than face. Fore wing linear-lanceolate (fig. 221); R near costa, simple, 
fading out at base; a vein through middle of wing, furcate over apex (represent- 
ing R, and M); Cu very short and simple. Hind wing linear, abruptly broadened 
at base, with a simple vein running to apex, and a fragment of Cu in the basal 
lobe. Middle and hind tibie and tarsi heavily spined; hind legs elevated in the 
resting position. 

The larva lives in a long linear mine, which is later enlarged into a blotch. 
When mature, it cuts out an oval piece of the mine, and folds it lengthwise to 
form a cocoon, in which it drops to the ground and anchors itself. A mass of 
white froth is ejected from the end of the cocoon. I suspect the pupa is obtect. 

This isolated genus is placed here by Meyrick; the peculiar cocoon would sug- 
gest rather the Heliozelidx, but the food and maxillary palpi may indicate more 
direct kinship with Idioglossa. ; 

1. C. panicifolielia Clemens. Head and thorax lead-color; antenne brown, with 
silver toward base; fore wing umber brown, more or less violet, with a broad 
straight bright silvery fascia a third way out, and suffused with silver in apical 
half, especially toward costa; fringe and hind wing violet brown; fringe of hind 

wing fuscous. 
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The larva works in Panicum clandestinum early in July; the mine begins at the. 
base of the leaf and runs to the tip and part way back before the enlargement 
begins to be formed. 

Distribution probably general; moth in late July and August. 
New York(?); Pennsylvania; Ohio. 

6. SCHRECKENSTEINIA Hibner 

(Chrysocoris Curtis) 

Rather similar to Epermenia and possibly related to it. Head similar; no 
pecten; fore wing similar (fig. 220), with Sc much longer than 2d A, not dis- 
tinctly falcate, but lanceolate; without dorsal tufts; all veins present; R; ending 
just below apex. Hind wing with R running to just below apex and never stalked 
with M,. Hind tibiz with a single series of bristles above; palpi short, divergent. 

Egg of upright type. Larva with sete iv and v separated only in first stage, 
tlen on one tubercle; sete i and ii glandular, as in some Pterophorids, adjacent 
at base. Prolegs long and slender, with only 4 to 6 hooks in a circle at the tip. 
Cocoon of regular meshes; the larval skin thrown out through a hole. Pupa incom- 
plete; emerging from the cocoon; with segments 3 and 6 free, and 7 in male; with 
heavy dorsal spines and recurved hairs on fifth to ninth segments of abdomen, 
and small ones on the third segment also; spiracles on high cones; maxillary palpi 
very small, dehiscing with legs; palpi and femur exposed; first legs touching 
antenne at base; the others reaching tip of wings; prothorax minute; headpiece 
larger. 

The genus curiously combines Yponomeutoid and Pterophorid characters, and 
was for a time placed in the Pterophoride.. Meyrick puts it here, however, but 
Spuler, in the Scythridide, with Epermenia. 

1. S. erythriella Clemens. Reddish fuscous, with a more or less distinct green- 
ish brassy hue; palpi ochreous with a fuscous tip; fringes fuscous. Hind wings 
reddish fuscous with concolorous fringes. 9 mm. 

August. Larva in July in fruit racemes of sumac. Strongly moniliform, with 
raised tubercles; dark green, with rather small, pale brown head. Cocoon of large 
meshes; pupa green; on outside of raceme. 

Distribution probably general. New York: Ithaca, Albany. 
2. S. feliciella Walsingham. Deep bronze brown; browner and darker than 

S. erythiella; palpi with dark third joint. 9 mm. 
This species was bred from Orthocarpus. The eastern record is very likely in 

error for an aberration of S. erythriella. 
Pacific Coast; Hazelton, Pennsylvania. 
3. S. festaliella Hiibner. Fore wing light olivaceous and brown, with a slight 

golden iridescence; contrastingly veined, with dark brown. 12 mm. 
April and May; July and August. Caterpillar green with brown head, on 

Rubus leaves, in a slight web; the cocoon as in S. erythriella. 
Known from Massachusetts to western Pennsylvania and Michigan; Europe. 

New York: Ithaca, Rock City. 

Family 27. AGERITDA 

(Sesiide; Sphingide, in part) 

Head rather small; body often stout; mostly smooth-sealed; some- 
times with rather finer hair-scales; ocelli present; palpi moderate, 
upturned often to vertex, normally smooth-sealed, without bristles. 
Antenne usually fusiform, tapering to both base and apex, the terminal 
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segment (fig. 230) ending in a minute tuft of bristles (terminal joint 
in Bembecia enlarged and pubescent only, fig. 231) ; sometimes pectinate, 

Psp QSp 

Subvy. 

Fies. 223-233. MGERIIDE 

223, Algeria apiformis: costa of hind wing, showing recurved spines on vein R; 
224, Melittia cucurbite, venation. (In this and the following figures the costal 
region of the hind wing is shown a little more spread out than it is actually on 
the wings.) ; 225, Hgeria apiformis (Europe), venation of fore wing; 226, Conopia 
(Sanninoidea) ewitiosa 2, venation; 227, Conopia (Chamesphecia) tipuliformis, 
venation of fore wing; 228, Albuna pyramidalis, venation; 229, Bembecia marginata, 
venation; 230, tip of right antenna of Ageria apiformis ; 231, tip of right antenna 
of Bembecia marginata; 232, arrangement of ocelli of larva of Mgeria apiformis, 
penultimate stage, typical of the family; 233, Memythrus tabaniforme (Europe), 
seta map 
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and when pectinate, with dorsum evenly scaled, with two widely over- 
lapping rows of scales to a segment, often with only the tips of one 
row exposed; when not pectinate, with base usually fully scaled, middle 
of shaft with the outer whorl of each segment continuous, and the inner 
interrupted by a broad sensory area below; in both forms with most 
of the swollen tip covered by a sensory area, which bears only seat- 
tered scales. Maxillary palpi minute, of porrect type; tongue strong, 
naked; legs often with stiff bristly hair gathering in tufts at the spurs; 
sometimes with fine hair also. Fore wings (figs. 224-229) very nar- 
row, with short outer margin, and well-marked anal angle; often trans- 
parent; R, stalked or united with R,; accessory cell and base of medial 
lost; Cu, arising well out toward apex of cell; anal region extremely 
reduced, the anal veins weak or rudimentary. Hind wing usually 
broader, but narrow; more or less extensively transparent in our species, 
often with only the margins and veins sealed; costal edge (fig. 223) 
with Sc and R closely parallel, becoming coincident outwardly, and 
bearing a series of recurved spines, which interlock with a similar 
series on the inner margin of the fore wing. Cell usually squarely 
closed; anal region fully veined. Irenulum simple in both sexes. The 
sex is most easily determined by counting the number of visible abdom- 
inal segments, there being six in the female and seven in the male; 
or by the larger male antenne. The body markings on the basal part 
of the abdomen are usually alike in both sexes, but the last band 
is very generally a segment farther toward the apex in the male than 
in the female. Anal tuft always conspicuous in male, simple or rudi- 
mentary in female. 

Ege of the flat type, oval. Larva (figs. 232, 233) white; without 
markings; boring. Front nearly or quite reaching vertex; tubercles 
usually moderate (obsolete in Melittia). Posterior addorsal sete on cer- 
vical shield nearer middle line than anterior; abdomen with tubercles 
i and ii separate, iv and v adjacent; spiracle of eighth segment above 
the level of the others; spiracles elliptical. Ventral prolegs with two 
transverse rows of uniordinal hooks; anals with a single row. Pupa 
incomplete, usually formed in the tunnel; with only a couple of basal 
segments immovable, and even these loosening on dehiscence. Labial 
and maxillary palpi exposed; tongue and antenne not reaching the 
tips of the wings; the antenne normally swollen toward tip; prothorax 
wider than dorsal head-piece. Last segment with ventral spines, but 
eremaster not even represented by specialized sete. Two rows of 
spines to each segment dorsally. 

The connection of this family with the Yponomeutoidea is unmistak- 
able but, at least as represented in the United States, it is clearly defined 
both in adult and pupa. 
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Key to the genera 

1. Antenne with last segment minute, bearing a tuft of bristles (fig. 230). 
2. Cu, in hind wing much nearer Cu, than M, at origin (fig. 224) ..2. Melittia. 
2. Cu, approximate, connate, or stalked with M,. 

3. M. and M, of fore wing strongly downcurved; Cu, and Cu, straight (fig. 
2.2) EPR ce acs aso cp once mine ae abate sAa falraraed een said deem ist uty hatte BospeuNe 7. Ageria. 

3. M, and M, practically straight (fig. 226). 
4. M, and Cu, approximate at origin in hind wing.......... 1. Memythrus. 
4. M, and Cu, stalked. 

5. Fore wing with R, absent, indicated only by a slight fold and thick- 
TMTN Ores spots opel ogc ae do -7s/ chalcites] Seensy od ucqereuevevstexel suey n roster caaleyaNs 8. Alcathée. 

5. Fore wing with all veins preserved. 
6. Palpi with loose bristling hair below............... 3. Podosesia. 
6. Palpi smooth, or somewhat rough-scaled below. 

7. Hind tibie nearly smooth throughout.......... 5. Parharmonia. 
7. Hind tibize tufted at the spurs, smooth between..... 6. Conopia. 
(eptuind stibie whollysrouch-haire diss setae ees ae 4. Sannina. 

1. Antenne not ending in a tuft of bristles; last segment large and pubescent 
(RZ OND) Ra cays eee vai ances ccs%e's Sia. ou8) oeyet ar mgs ey Dro aE Gia Henke cn ene Rs am cresten ee 9. Bembecia. 

Key to the known larve 

(After Dyar) 

A. Segments 3-annulate; tubercles distinct. 
1. First annulet the highest. 

2. A black band across bottom of clypeus.................. Memythrus dollit. 
2. A brown shade instead; black spots on the sides. 

Conopia exitiosa, HMygeria apiformis. 
1. Second annulet highest. 

2. Crotchets on abdominal feet 6 to 9, in a row. 
3. Brownish, with distinct, paler tubercles.............. Parharmonia pini. 
SN Vibe stubenclesimdistinctrrs- a. ane ubeisens ou wlotasestcne Gy) clelees Conopia pyri. 

2. Crotchets 9 to 14 in a row. 
3. Silemolers: Ineekelosinenl leeds ne cmaagiamce eee a aera n be om sco 6. C. tipuliformis. 
3. Stouter; head larger. : 

4. Lower ocellus developed, though light. 
CTO tChetSs Momma. weiner ek Andee ees Alcathoé caudata, C. scitula. 
5. Crotchets very small, reduced................. Bembecia marginata. 

- 4. Lower ocellus replaced by a pale spot....... OC. albicornis, C. rutilans. 
bo . Crotchets 15 to 18 in a row (epicranial lobes meeting in a point). 

C. pictipes, Podosesia syringe. 
. Crotchets 18 to 22 in a row; epicrania broadly touching. 

Memythrus 3-cinctus. 
eihindsannmlet hicher than the others. .--ts oa oe slates as C. acernt. 

bawiubencless absent; annulets absent..:....--..--.-.s0-. Melittia satyriniformis. 

bo 

SYNOPSIS OF FOOD-HABITS OF THE LARVA*® 

Boring in trees: 
Under bark of trunk some distance from the base or in the branches: 
Va) CMP nes hs Sci Ai ciare ile Gilelic esse eens Gls onys vomhlaweiatnts steve eo deta Conopia acerni. 
IWIN 9.0:010 6:66 Sele eee IDR eR ash SPURT OAT Rie c Ie gies Save ea Ee Sean gE Conopia corni 
PAT OLE MEAG BUT eetetay cee isre lac ssc nis heeWadetens sigh Seer orste Site yeed eee inane ele cohesetlians Conopia pyri. 

25 Benutenmiiller, William. Monograph’ of the Sesiide of America, North of Mexico. 
American Museum of Natural History, Mem, 36 :215-352 (Reference on p. 229-230). 
901. 



364 WinuiaM T. M. ForsBres 

Dogwood. 7Oak@hes tnt i sryeuaiy paths taney ay cea sie oe Conopia scitula. 
YAN OT, oye iON a 5 Nace sa at gratin ara dL LCs IANA DSRS AOR UN aaah ew Ra a Conopia americana. 
Cherry.) Plum). J unebentiyia i oe re eeee hase nee oa ae Conopia pictipes. 
Pine and Spruce DNs feties oS Myieyab een i ati ous aa Tea a2 OO Parharmoma pini. 

Under bark at base of trunk or main roots: 
Peach wCherny, Plum Apricotamecc einen eo eee Conopia exitiosa. 

In solid wood of trunks and branches: 
AISA 2220 oe toaster Gectiapateee is ued eile a a eae aura dik A Ma SO oie Podosesia syringe. 
OARS Uy shia: Verincna ee anceneO a eetA RE tals ce laettant teeta Ge gen Ra ee Soe Memythrus simulans. 
Pop larch, 212 ceelaseteca eter derchs ai iker cue tone Moats a feiteea aaah ree Vaiei'e se Sneha eae Memythrus dollii. 
Wallow: and Poplars) neste eae ah CN EGE He Hee Memythrus tricinctus. 
Wall ONG ANE Seen cote cabenat caries aus seo N Slews che) haa eae Ne cake Conopia bolteri. 
WV UT Owe eee airer rte eseatsicn 2) leh cee atin ee a a gel Une A ie eR eae Conopia albicornis. 

In solid wood at base of trunks and roots of trees: 
PELSLMIMONY 2. ect ree wera coe tie Rene aana eet Mies ee aan Sannina uroceriformis. 
WWitllowaramd Pio plarriet epee Ba ce ete Ren Raa ce NS i a Algeria apiformis. 
Wet nv 8 Shs Ran ISTO UNTe re ES REC ERY se Algeria tibialis. 

Boring in shrubs. 
In solid wood: 

MAT AC NOs es Sites ile datalop ain ota Raters Nataiar eee OMS Meecha at ae at et a Podosesia syringe. 
ho doden dir ony wh eer scalneiae ent te SEES eee eee oe ikea Se Conopia rhododendri. 

In pith of stems: 
Currants Goosebertyic i cecaieas ei ae ee erie Cero ee Conopia tipuliformis. 

In roots: 
Blackberryand; Raspberry): jos sep teenie see ee ee Conopia rutilans. 
Blackberry, and (Raspberty.a. 5. bik. Seneca Bembecia marginata. 

Boring in vines and creeping plants. 
In the stems: 

Squash, Pumpkin, and other Cucurbs...../../.5....: Melittia satyriniformis. 
In roots: 

GEA DEVAN Gy Neier passe Se rscaho eA Et ara ado As eee Ue eet Memythrus polistiformis. 
Clematis Ours a ca bisreisceyaus a ace eben earn ce ie rele el oie tte ae e ae Alcathoé caudata. 

Herbaceous perennial plants. 
In roots: 

SEPAWDEETIYy he SF thats ce cranes uyslate iene jones aepe de Rocete mabe reer ans eeen ee Conopia rutilans. 
eH Oop sis wine si Shee ae aie at avant cia wallene,wleuuee Minimise ranean ch Rhee Conopia ithace. 

In borings of other insects: 
Oak-gall \(Aindricus cornigenus). 1 a0s.2) Je. ok eee Conopia scitula. 
Oak-callly (Andimeus ‘comnigerus)\ ae eacion nei sais oe eels Conopia rubristigma. 
GallMofiSaperdanconcolonn. vase eeeniei ee ere eae Conopia albicornis. 
Galloivaperdakconcolort sens ne Metin eee ..Memythrus tricinctus. 

1. MEMYTHRUS Newman 

(Sciapteron Staudinger; Paranthrene Hiibner, in part; Tarsa Walker; 
Fatua Henry Edwards; Albuna Henry Edwards) 

Palpi upturned, normally with long hair below. Antenne fusiform, normally 
bipectinate in male, the pectinations ‘clavate. Tongue weak. Hind tibie with a 
little longer hair, but not tufted. Abdomen with a bunch-like anal tuft, and short 
spreading side tufts, or four pencils. Fore wing with R, sometimes shortly stalked, 
closure of cell oblique, hind wing with mdcv more oblique and longer than ldev, 
and M, arising below middle of cell. 

The two known American larva have br ‘own- -mottled heads with a black band 
across the face. 
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Key to the species 

1. Fore wing outwardly transparent below R;. 
PPATICCHM Compe CUM ALC) iia cic rnet evokes ier eieevei is) senelocciele rarer 1. asilipennis. 
2, AMIGUNED: SHINES Ory MMO oss oessocvsosanueddeusepedgoons 8. pyramidalis. 

1. Fore wing opaque, at least above M,. 
2. Fore wing entirely opaque outwardly. 

3. Hind wings with an even, brown border (at least as broad as fringe), 
OEM Ye OO WI racestectes oS T a ah nezey cet ney Faucet cs oiPnle, + oye oyseatehery ois 7. dollii. 

3. Border in places not broader than fringe, but extended along branches of 
Cumasiwptanais! Celia atin neyaeiate els catch ia ars cae oe otacehe acto 4. scepsiformis. 

3. Hind wings transparent (except for the usual black fringe, terminal 
edge, and veins). 

4. Palpi mostly black above; abdomen with short tufts...... 6. tricinctus. 
4. Palpi yellow above; abdomen of male ending in four pencils. 

5. polistiformis. 
2. Fore wing with a transparent area at anal angle. 

3. Abdomen yellow toward apex.................. 2a. simulans, var. luggert. 
3. Abdomen: with narrow yellow bands...................... 1. asilipennis. 
3. Abdomen with second to fourth segments yellow, apex darker. .2. simulans. 
GB, Acorn “Oren es ac mie chs mic cree Sito Io ste ices Orolo aieraic 3. palmit. 

I. Male antenne bipectinate except on the club (Tarsa Walker). 

1. M. asilipennis Boisduval. Body, veins, and borders of wings dull brown; 
reddish in cell. Tegule rufous; segments of abdomen narrowly edged with yellow; 
legs orange; all wings of male and hind wings of female transparent; bar at end 
of cell oblique and rather heavy. Fore wings of female deep brown, with a 
transparent triangle at anal angle and a streak at base. 32-40 mm. (female 
larger). 

Larva in ash and alder roots. 
New Hampshire and Minnesota to Florida and Texas. New York: Rochester 

Junction, Buffalo, Staten Island; Brooklyn and Amagansett, Long Island. 
2. M. simulans Grote. Blackish; face with two yellow stripes; front of palpi 

yellow; scape yellow; collar partly yellow; two yellow spots on tegule; and 
seutellum yellow. (In the type form the base of the abdomen is black, the next 
three segments yellow, narrowly black at base of each, the fifth and sixth black, 
overlaid with loose greenish-looking yellow hair; and the apical tuft yellow and 
reddish. Legs yellow, becoming orange on tarsi, the tibiz concolorous. Fore wing 
brown, strongly reddish in middle of wing, with outer third transparent below M, and 
with-two transparent streaks on basal half. Hind wing transparent. This extreme 
form is little known and was described from Algonquin, Illinois, in June.) 
(H 46:10.) 

a. M. simulans, var. luggeri Henry Edwards. Similar; male with transparent 
areas often meeting below cell. Abdomen black at base, with a narrow stripe on 
second segment only; the middle segments yellow on sides, and the tail solidly 

_yellow; scape black, except below; fore tibia with considerable black hair above; 
middle and hind tibize with small spots. 27-32 mm. 

Late May to July. Larva in wood of black and red oaks; very rarely in white 
oak or chestnut. (The ‘single specimen I have seen bred from chestnut has the 
yellow replaced with orange.) 

The larva takes two years to reach maturity; the moth flying in the vicinity of 
New York in odd-numbered years. Forms intermediate between variety luggeri 
and the type are not rare. 

Maine to Maryland. New York: Staten Island; Jamaica, Long Island (all 
of variety luggeri). 
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3. M. palmii H. Edwards. Similar to M. simulans, but usually with a larger 
extent of more orange-yellow on the body. Spot on tegule inverted-comma-shaped, 
nearly reaching collar. Larva on oak. 
New York City to Florida and the Pacific Coast. New York: Flatbush and 

Yaphank, Long Island. 
4. M. scepsiformis H. Edwards. Dull black; antenne in part, neck, palpi, legs 

in part, and base of hind wing rufous. Legs banded with black; second segment 
of abdomen with a yellow stripe. Border of hind wing very narrow, deeply extended 
in, along Cu, Ist A, and 2d A. 25-30 mm. 

Male not seen; possibly a variety of polistiformis. 
Maryland; Kansas; Texas. 
5. M. polistiformis Harris. Brown, more or less iridescent with purple; with 

orange markings, as in A. scepsiformis, and also normally with orange bands on 
abdomen and almost wholly orange legs. A yellow band on fourth as well as 
second segment of abdomen; male with a transparent streak at base of fore wing, 
and with abdomen ending in five pencils, as in Sannina. 22-40 mm. (H 46:11 ¢ 
129.) 

Larva boring in grape roots, and sometimes injurious. 
Vermont to Minnesota, South Carolina, and Missouri. 

II. Male antenne subpectinate and fasciculate; palpi hairy, but less so than in the 
simulans group. 

6. M. tricinctus Harris. Brownish; front of palpi and neck yellow; legs black 
and orange; abdomen with yellow bands on second, fourth, and sixth segments, 
and in male on seventh also. Fore wing black with transparent streaks at base, the 
anal angle becoming transparent in rubbed specimens; hind wing transparent. 
Abdominal tuft short and massive. 25-28 mm. 

June to July. Larva boring in willow and poplar branches. 
Quebec to New York and Michigan. New York: Buffalo, Lancaster, Big Indian 

Valley, Karner, Long Island generally. 
7. M. dollii Neumegen. Thorax and wings deep brown; abdomen deep brown, 

becoming more or less chestnut brown toward apex; the whole thorax and abdomen 
chestnut in variety castaneus Beutenmuller. Palpi dark. Fore wing a little 
transparent at base; hind wing with a broad brown border, somewhat diffuse, but 
with no special tendency to fill cell Cu,. Legs dull orange; hind tibia dull fuscous 
below. Strongly variable both in size and markings. 20-38 mm. 

Larva in solid wood of young poplars. 
Southern New York; New Jersey; Pennsylvania; Illinois. New York: Brooklyn. 

III. Male antenne somewhat servate, and less heavily fasciculate; palpi hairy; 
terminal tuft bifurcated (Albuna Henry Edwards). 

8. M. pyramidalis Walker. Fore wing transparent, with reddish and black- 
brown markings; margin extending about a third way into cell, rather wider 
toward apex, as in many Conopias. Bar at end of cell heavy and oblique. Border 
of hind wing narrower than fringe. Abdomen more or less striped with yellow. 
Palpi yellow in front. Legs black and yeilow. 25 mm. (montana Henry Edwards.) 

June to August. 
Newfoundland and New York to. the Pacific Coast. .New York: Axton, Big 

Indian Valley; Brooklyn, and Bayshore, Long Island. The record for “ morrisoni ”’ 
from Watkins Glen doubtless refers to this species. 

The female form coloradensis Henry Edwards, with a solid black body and legs, 
appears to be generally distributed with the species. 

9. M. fraxini Henry Edwards (Q morrisonii Henry Edwards), with solid blac 
fore wings, abdomen, and legs, occurs east to Missouri. It may be distinguishe 
by a bright red bar at the end of the cell. 
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2. MELITTIA Hibner 

(Trochilium, in part) 

Antenne strongly flattened, with bristles along anterior edge; palpi like those 
of Memythrus, rather hairy. Hind tibie and tarsi heavily clothed with hair. 
Fore wing (fig. 224) with R; terminating below apex; hind wing with m-cu. long, 

-and set at an angle to base of Cu, so that the lower side of the cell appears curved. 
Larva boring in Cucurbitaceae; leaving the burrow to pupate in the ground. 
Segments not distinctly annulate; tubercles lost, and sete minute. 

The genus also occurs in Africa and India. Some western species are fully 
_ sealed. 

1. M. satyriniformis Hiibner. Black with green iridescence; palpi and fore coxe 
with orange and white markings; fore wing transparent at base; hind wing trans- 
parent; tibia and hind metatarsi orange and black; the rest of tarsi black and 
white. 25-30 mm. (H 46:1.) 

Often injurious to squash, pumpkin, and other Cucurbitacer; but the imago 
rarely seen. June to August. 

Generally distributed, New York: Wells, Albany, New York City, Staten Island, 
Long Island. 

3. PODOSESIA Moschler 

(Grotea Moschler, not Cresson) 

Head normal; antenne fusiform and fasciculate in male; normal. Tongue 
strong; abdomen with a short terminal tuft in both sexes; hind tibie slightly 
tufted at the spurs; tarsi extremely long, with rough bristling hair the whole 
length, becoming erect scales on the metatarsus. Fore wing with R, terminating 
rather above the apex; hind wing with M,; and Cu, stalked for a variable distance. 

1. P. syringe Harris. Deep brown, with more or less tawny, especially on palpi. 
An oblique yellow streak on side of abdomen at base, and a small lateral spot at 
middle; fore wings with purple iridescence, and often a red streak above R,; hind 
wing transparent, yellow, with a narrow, diffuse, scaled edge. Tibie black and 
orange; tarsi yellow and black. 25-35 mm. (A/geria Harris.) (H 46:17.) 

Larva in solid wood of ash and lilac. 
Canada to Colorado and Texas. New York: Albany, Long Island. 

4. SANNINA Walker 

Palpi scaled, somewhat roughly; antennz lightly fasciculate. Tongue moderate. 
Hind tibia with rough hair, which is longer at the spurs; metatarsus only with 
rough raised scales like Podosesia. Abdomen of male ending in five pencils, the 
two lateral short and stout, the middle one slender and easily lost. Wings almost 

fully scaled (unlike the few Conopias which have nearly the same hind tibiz) ; 
fore wing with R, running to outer margin, normal; hind wing with M, and Cu, 
rather long-stalked; cell short. 

1. S. uroceriformis Walker. Deep blue-black; palpi and base of tegule some- 
times orange. Fourth segment of abdomen red dorsally, with a narrow blackish 
center line. Wings opaque, except for a small transparent area at base between 
Cu and 3d A of hind wing, the transparent spot in the female divided by a 
scaled area between Ist A and 2d A. 30mm. (quinquecaudata Ridings). (H 46:7.) 

Boring in roots of persimmon, well below the ground. 
District of Columbia to Kansas, and south. New York: Albany. 
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5. PARHARMONIA Beutenmiuller 

(Harmonia H. Edwards, not Mulsant or Haswell) 

Palpi almost straight, close-scaled; antenne’ finely pubescent below. Abdomen 
flattened and rough-haired at sides; hind tibie slightly tufted at spurs; R, run- 
ning to apex, hind wing with Idcv long and oblique. Hardly distinct from Conopia, 
but with the tibia less rough; our only species easily recognized by the orange 
under side of the abdomen. Larve boring in conifers, with the skin darker than 
the tubercles. ; 

1. P. pini Kellicott. Deep brown; fore wing slightly translucent; hind wing with 
scattered smoky scales; the cell and cell ist A not specially darkened. Abdomen 
brown above; fourth segment, above, sides, and under side mostly orange. 28 mm. 

July. Larvee boring in trunk of pine, usually in groups; a good-deal of pitch 
oozing from the borings; the larva keeping an air-hole open through the pitch. 
Pupa in a cell in.the mass of pitch. On pitch pine, white pine, and spruce. 
Canada and New Hampshire to New Jersey. New York: Oswego County, Buffalo, 

Portage, Ithaca, Hudson, Hastings Center. 

6. CONOPIA Hibner 

(Sesia Fabricius, in part; Trochilium Meyrick, ete., not Staudinger ; 
Aigeria Walsingham, not Beutenmiller, Meyrick, ete.; Synan- 
thedon Hubner; Pyrrhotema Grote; Carmenta Henry Edwards; 
with Sanninoida Beutenmiiller and Chamesphecia Spuler) 

Palpi normal, with rather rough bristling vestiture, sometimes flattened below. 
Abdomen with terminal tuft of male moderate, spreading fanlike, simple, bifid 
as in Albuna, or spearhead shaped (ewitiosa) ; when simple, sometimes with small 
side-tufts; quite variable in appearance in most species, according to the state 
of expansion, and so hardly usable for the subdivision of the genus. Hind tibie 
with well-marked bristly tufts at middle and end spurs; smooth-scaled between, 
and at base; tarsi smooth-scaled. Fore wing with R, and R, typically free (fig. 
226), becoming concident near margin in C. tipuliformis (Chamesphecia, fig. 227) ; 
R; running to rather above the apex; hind with ldcv more transverse than 
in Parharmonia, often short. Several attempts to divide the genus have not been 
very successful, especially as some. of the aberrant species are only known in one 
sex. C. (Sanninoida) exitiosa is perhaps most distinct, and shows the strongest 
sexual dimorphism; but each sex can be closely matched elsewhere in the genus, 
and there are no decided structural characters. Chameesphecia represents a natural 
group, but many of the species have not been examined as to R, and R,. 

Key to the species 

1. Fore wing wholly fuscous. 
2. Abdomen with a single red band. 

3. Hind wing almost wholly transparent.................... 2. rubrofascia. 
3. Hind wing with black cell, and a shade between Ist A and 2d A. — 

1. exitiosa. 
2. Abdomen with one or more yellow bands................ 4. pyralidiformis. 

l. Fore wing fuscous, with a small hyaline spot.................. 5. sanborni. 
1. Fore wing with a larger patch, and cell also hyaline.............. 6. rutilans. 
1. Fore wing largely hyaline, with the space below Cu hyaline. 
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2. Terminal tuft red. 
3. Interspaces near apex of fore wing light yellow................ 8. acerni. 
3. Margins of fore wing wholly black.................. ete Metervenen: 7. corni. 

2. Terminal tuft black, or black and yellow. 
3. Palpi and middle and hind tibie wholly bright orange. 

4, Tarsus with metatarsus only orange; wing with. smoky fringe only. 
9. fulvipes. 

4. Tarsus wholly orange; fore wing with fairly broad dark tip. 
10. saxifrage. 

3. Hind tibiee at least largely black or light yellow. 
4. Abdomen with a single red transverse band. 

5. Band on one segment; hind tibia with yellow band—(2.) culiciformis. 
5. Band covering two segments. 

GarGroundicolon ot tip lot foreswing red- 7.20). 2 2st cle 3. boltert. 
GaEMipvofitone pwanoywhollly: blackwyn Vive osc ccs rs 2. rubrofascia. 

4. Abdomen more or less striped with yellow, or wholly black. 
5. With seven hyaline interspaces toward margin, cell Cu, being hyaline. 

6. Stigma black, narrow. 
7. Sides of front yellow; vertex between antenne black. 

ll. pictipes. 
7. Sides of front concolorous, black; a yellow tuft between 

ATUCSTUTIES A sake cwentiers tax cet sun det peiteh Searle ap ovsiastan sane anee tal obeuajay ie l. exitiosa. 
GuStiomalarcely, red, contrasting sae sae. seco 12. rubristigma. 

5. With six hyaline spaces, or fewer (Cu, scaled, with rare exceptions) ; 
border of fore wing broader. 

6. Diseal stigma concolorous. 
7. Yellow bands on fourth and fifth segments of abdomen, both 

strong and equally strong....................14. rhododendri. 
7. Fifth segment with a very weak band, or with none. 

8. Hind metatarsus yellow; palpi yellow, or with some fuscous 
on upper side; abdominal tuft yellow at edges. 

9. Abdomen with stripes on first and second segments nearly 
equal; also third and seventh of male, and sixth of female. 

15. bassiformis. 
9. Abdomen with first segment not striped; a very strong 

stripe on fourth segment; and a weaker stripe or none on 
sixthvor seventh seomentiyam csi senderele eta ie oie el 16. scitula. 

‘8. Hind metatarsus black. 
9. Abdomen with three strong yellow stripes, on second, fourth, 

and sixth segments of female, and on seventh of male. 
17. tipuliformis. 

9. Abdominal stripes weak or absent; never very strong on 
alternate segments. 

10. Border extending more than half way in to end of cell. 
20. ithace. 

10. Border narrower. 
11. Abdomen striped more or less with yellow, at least with 

a yellow bar on side of second segment; palpi largely 
nell Key stereos alii aon ene Diol earn cine AO Aru Ioan otc 18. pyrt. 

11. Abdomen wholly black above; palpi yellow below in 
male; wholly black in female........ 19. albicornis. 

6. Discal bar contrastingly red, at least in large part. 
7. Stripes on second to sixth or seventh abdominal segments, equal 

or nearly so; hind tibie yellow or largely so....21. rileyana. 
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7. Stripes on segment 4, or on 2, 4, and 6, much stronger; hind 
tibie largely black. 

8. Metatarsus black; moth smaller................ 13. decipiens. 
SsiMetatarsus) yellow jlargertem sytem eer ee 22. sigmoidea. 

1. C. exitiosa Say. Male with palpi black above and yellow below; antennz 
black; a yellow tuft-on vertex, as a rule; front black. Abdomen with variable 
fine yellow stripes. Hind legs black, narrowly yellow-ringed at spurs, and on 
segments of tarsi. Fore wing with border, aside from fringe, much narrower 
than an interspace; all cells below R, hyaline. Scaling wholly black. Anal tuft 
lanceolate, the scales narrowly white-tipped. Female with fore wings, costa of 
hind wings, including base of cell, and body and legs purple-black. A red band 
across middle of abdomen, typically covering one segment (but two in var. 
edwardsii Beutenmtiller). 20-30 mm.; female larger (9 fitchiti H. Edwards). 

July and August. Larva (the peach-tree borer) in the sap wood of peach, 
plum, and other Rosacex, usually close to the surface of the ground; often inju- 
rious in peach orchards. Pupation in a cocoon, rarely outside the burrow. 

Generally distributed in the range of its food plant. New York: Buffalo, Ithaca 
and vicinity, Albany, New Windsor, Staten Island; Brooklyn, and Jamaica, Long 
Island. Var. edwardsi Beutenmiiller is commoner than the typical female about 
Ithaca and also occurs at Phelps (Ontario County). 

In aberration luminosa Neumeegen, the head, most of the abdomen, and the costa, 
and part of the veins of the wings are bright golden yellow. 

In the remaining species the sexual dimorphism, though often marked, is never 
as striking as in eaitiosa. 

2. C. rubrofascia H. Edwards. Blackish; mid-tarsi and last four segments of 
hind tarsi whitish; abdomen with two middle segments dull red. Fore wing of 
male hyaline, with blackish discal bar, and border extending halfway in to cell, 
leaving five hyaline cells. Hind wing with only the extreme edge blackish; the 
cell all hyaline. Anai tuft lanceolate. 22 mm. 

South Carolina; Georgia; also very probably in our area. New York: reported 
from New York City. 

C. culiciformis Linnzus, from birch, and the very similar C. americana, from 
alder, are definitely known only from the Rocky Mountains to the Pacific Coast. 

3. C. bolteri H. Edwards. Almost like male of C. rubrofascia; tip of fore wing 
red between veins; hind tarsus wholly blackish on outer, and paler on inner, side; 
sexes similar. 15-21 mm. 

Larva in solid wood of willow, well above ground. 
Illinois. New York: Ithaca, Big Indian Valley, Mosholu. 
4. C. pyralidiformis Walker. Blackish. Palpi yellow; fore wing obscurely hyaline 

at base and beyond cell in male, but not forming distinct spots; wholly opaque 
in female; hind wing like C. rubrofascia. Body fuscous, with a broad yellow band 
on fourth segment, and fine bands on second and sixth or seventh segments some- 
times (usually in Illinois) with the three bands nearly equal. Legs blackish; a 
yellow spot at upper spurs, and last four joints of tarsus pale. Tuft as before, or 
spread fanlike (nigella Hulst). 

Long Island, New York, to ]llinois and Texas. New York: Fairport, Batavia, 
Staten Island; Amagansett and Woodhaven, Long Island. 

5. S. sanborni H. Edwards. Blackish; palpi largely yellow; fore wing with a 
nearly round hyaline spot beyond cell, covering three cells, and a slight trans- 
parency at base. Border of hind wing rather wider than usual. Body with yellow 
stripes on segments 4 and 6. Female type only known; without hind legs. Pos- 
sibly an aberration or a northern form ot pyralidiformis. 

Massachusetts. 
6. C. rutilans H. Edwards. Palpi, occiput, and two stripes on thorax yellow. 

Segments 2 and 4 of abdomen with posterior half yellow, 6 a little more nar- 
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rowly striped, and the other segments narrowly striped if at all. Tuft, when 
perfect, bilobed, Albuna-like; largely black. Hind legs yellow, black between 
spurs of tibie. Fore wing normally with small hyaline areas in and beyond cell, 
fully scaled below cell in many females, and always with the outer part of the 
cell Cu fully scaled. Scaling of fore wing mixed black and yellow. Male usually 
with more hyaline and black, and less yellow. Border of hind wing wider than 
usual, with yellow and red scales. 15-22 mm. (lupimi, washingtonia, perplecxa, 
hemizonie, impropria Henry Edwards). (H. 46:31 ¢, 32 9.) 

Light specimens are very close to CO. bassiformis var. sexfasciata, but differ in 
that the stripe on the first segment is much weaker than on the second. Scitula 
may be distinguished by the much narrower black bar at the end of the cell (it 
is as wide as high in rutilans, and more than twice as high as wide in the scitula 
group); ithacew may be recognized by the black hind legs. 

Larva in roots of Veronica, blackberry, raspberry, and strawberry; probably a 
general feeder. 

Nova Seotia to New York and the Western States; doubtless also in interme- 
diate localities in Canada. 

7. C. corni H. Edwards. Black, slightly marked with yellow; hind tibia with 
a black patch; anal tuft contrasting, bright red, with a black center, often spread 
fanlike. Fore wing with scaling black, border extending only a third way in toward 
cell. 20 mm. 

Larva in small branches on silver and red maple, causing a gall-like swelling. 
Massachusetts to Parry Sound, Ontario, and western Pennsylvania. New York: 

Sharon Springs, Karner, Staten Island; Brooklyn and Newtown, Long Island. 
8. C. acerni Clemens. Head and body shading from light tawny to straw yellow 

and light fuscous; anal tuft wholly light red, normally paler than in C. corni. Fore 
wing with border light yellow between veins (rarely with only a few yellow scales) 
extending two-thirds way in to the large black discal bar; hind wing also with discal 
bar large. 25 mm. (acericolum Germar). 

Larva boring under bark of the larger branches and trunk of maple. Moth in 
June and July. 

Montreal, Canada, to Long Island, New York, western Pennsylvania and Illinois. 
New York: Buffalo, Rock City, Ithaca, Ilion, Speculator, Schenectady, Albany, 
Staten Island; Brooklyn and Newtown, Long Island. 

9. C. fulvipes Harris. Anal tuft lanceolate; hind tibiz rough-hairy the whole 
length and only slightly more so at the spurs; transitional to Sannina. Black; 
fore wing with terminal edge, only, scaled; a few red scales beyond discal dot. 
Front of palpi, all tibie, and most of hind metatarsi orange. An orange band on 
under side of abdomen. 22 mm. 

Hymers, Ontario, to Massachusetts. New York: Big Indian Valley, Catskills. 
10. C. saxifrage H. Edwards. Similar to 8. fulvipes; border of fore wing extend- 

ing in a third way to cell; middle and hind tarsi almost wholly orange; abdomen 
apparently solid black. 20 mm. (henshawi H. Edwards). 

Labrador; Colorado. 
11. C. pictipes Grote and Robinson. Sometimes like male ewitiosa, except as noted 

in the key; typically smaller, and with outer half of most of the scales in the anal 
tuft yellow; palpi more yellow, R,; and R, of fore wing normally more shortly 
stalked. Female like male, but usually with hind tibie and terminal tuft almost 

’ wholly black. 15-25 mm. (H 46:24.) 
General in June. Larva usually under bark of trunk and large branches of 

cherry, plum, June-berry and other Rosaceex; also on chestnut (castaneew Busck). 
Not so common on peach nor so injurious as C. exitiosa, but much confused with it. 
New York: Buffalo, Ithaca, Catskills, Schenectady, Albany, Poughkeepsie, Hast- 

ings Center, New York City, Staten Island, Brooklyn. 
12. C. rubristigma Kellicott. Palpi black, the scaling in front yellow; antenne 

black, and more strongly clubbed than usual; abdomen irregularly striped, the 
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stripes on base and fourth segment strongest; and tuft black and yellow, more 
broadly spreading than usual. Legs contrastingly banded with black and yellow, . 
the hind metatarsus variable in proportions. Fore wing hyaline, like male exitiosa 
and pictipes, but with the black costal edge broader, because of the wider spacing 
of the costal veins; discal bar rather thick, and almost wholly bright red. 15 mm. 

Larva inquiline in oak galls. 
New York to Illinois. New York: Mosholu, Brooklyn. 
13. C. decipiens H. Edwards. Similar to C. rubristigma; border of fore wing 

extending in a third way to cell, yellow between the veins. 15 mm. Probably a 
variety of C. rubristigma or its female. (nicotiane H. Edwards, imperfecta H. 
Edwards.) 

Meosholu, New York; Colorado; Texas. 
14. C. rhododendri Beutenmiiller. Palpi black above, straw yellow below; body 

black, with strong transverse stripes on segments 2, 4, and 5; anal tuft, in male, 
large and mostly black. Legs blackish bronze, pale at spurs and joints. Fore wing 
with scaling almost all black (a few yellow scales); outer margin extending two- 
fifths way in to cell, leaving five hyaline spots; discal bar narrow, black. 9-13 mm. 
Our smallest Sesian. 

Larva on Rhododendron. 
New York; Pennsylvania. New York: Ithaca, Brooklyn. 
15. C. bassiformis Walker. Purple-black; palpi yellow with some dark on upper 

side of terminal segments; vertex with yellow line; female antenne, as generally 
in the following species, with the apical half largely white, but extreme tip black. 
Abdomen with fine yellow stripes on segments 1 to 4 and typically on 6 and 7; 
the anal tuft narrowly edged with yellow; in the female, with the stripes on 
4 and 6 heavy, on 3 and 5 light. Hind tibie yellow below, often mostly black 
above; the tarsi mostly yellow. Fore wing with border broad, and more or less 
yellow-scaled; typically with five hyaline cells. 20-25 mm. (lustrans, eupatorii, 
ete., H. Edwards). (H 46:21.) : 

In variety sexfasciata H. Edwards (bollii H. Edwards) there are only four 
hyaline cells, and the outer border is broader. Variety consimilis H. Edwards has 
segment 6 as well as segment 5 without yellow. 

August; September. Larva in stem and root of Eupatorium. 
Massachusetts to Wisconsin and Texas. New York: Tuckahoe, Staten Island; 

Sea Cliff, Long Island. 
16. C. scitula Harris. Antenne and palpi as in C. bassiformis; abdomen with 

the yellow band on segment 4 typically much heavier than the others, often cover- 
ing the whole segment; segment 2 with heavy band, but those on 1 and 7 very weak 
or absent. Hind tibia yellow, with a black band between spurs; metatarsi con- 
trasting, yellow. Wings as in C. bassiformis. 15 mm. (H 46: 29.) : 

June and July. Larva reported from under bark of Cornus, oak, hickory, chest- 
nut, Crategus (Wellhouse), and in oak galls; but perhaps mixed with other 
species,— certainly from Andricus galls on oak. i 

Distribution uncertain; much confused with pyri, bassiformis, and other species 
in collections. Glen House, New Hampshire. New York: Hudson, Long Island. 

17. C. tipuliformis Linneus. Palpi black on outer face, yellow within. Abdomen 
with bands on segments 2, 4 and 6, and on 7 of male, that on 6 of male weak; anal 
tuft black. Hind legs black, with yellow at spurs and joints only. Fore wing like © 
that of C. bassiformis. 20 mm. (H 46: 26.) 

June. Larva in pith of currant and gooseberry stems; rarely injurious. This 
appears to be the only northern species which belongs to Chamesphecia. 

Generally distributed. New York: Plattsburg, Buffalo, Ithaca, Kendall, Albany, 
Staten Island; Pinelawn, Long Island. 

18. C. pyri Harris Black; palpi yellow, with outer side mostly black; neck 
black; abdomen with a slender yellow line above, expanding on lower part of side 
into a patch which reaches base of body; segment four of abdomen narrowly yel- 
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low above and broadly so, below. Legs black; yellow at spurs and joints. Fore 
wing with border reaching about a third way in to cell;more or less yellow-scaled; 

_ discal bar narrow; black. Small, expanse typically about 12 mm., but quite 
variable in size. (kabeli H. Edwards). (H 46:25, enlarged.) 

May; late July. Larva boring under bark of trunk of apple, pear, ete. 
~ White Mountains, New Hampshire, to California. New York: Honeoye Fails, 

Buffalo .(Kellicott), Ithaca, Staten Island, Brooklyn. 
19. C. albicornis H. Edwards. Black. Neck narrowly yellow; palpi black, yel- 

low in front in male, but usually wholly black in female; face as in pyri. Antenne 
‘black in male, with a white bar in female, as in related species. 15 mm. 

June and July. Larva in solid wood of willow and poplar; also in galls. 
Generally distributed. New York: Catskills, Karner, New York City, Brooklyn. 
20. C. ithace Beutenmiiller. Fuscous (probably black when fresh); palpi black 

below, at least in female; border of fore wing extending half way in to cell in 
male, and farther in female, leaving four or five hyaline spots; legs with a little 
pale at spurs and segments; abdomen apparently wholly fuscous (type lot only 
seen, all of them in bad condition). 15-20 mm, 

End of June to early August. Larva in Heliopsis. Pupa in the ground. 
Pennsylvania. New York: Ithaca. 
21. C. rileyana H. Edwards. Antenne ‘of male blackish, of female reddish at 

base; palpi yellow, the outer face black in male. Fore wing with four to six 
transparent cells beyond the discal bar, which is bright orange red outwardly. 
Inner margin of fore wing also with red scales. Hind tibie yellow, black between 
spurs; metatarsi yellow; abdomen with yellow stripes on all but first segment. 
Border of fore wing quite variable, linear in var. hyperici H. Edwards. 20-30 mm. 

In female aberration brunneipennis H. Edwards, the border reaches more than 
half way to the cell, leaving only three hyaline spaces. 

July and August. 
District of Columbia to North Carolina, and west. 
22. C. sigmoidea H. Edwards. Palpi mostly yellow; hind tibie with black 

outer side; metatarsi yellow, contrasting with tibie and rest of tarsus; abdomen 
with bands stronger on alternate segments; the terminal tuft narrowly tipped 
with yellow, as in ezxitiosa. Fore wing with discal dot red, largely mixed with 
black; border not reaching halfway to cell; sometimes very narrow. 20 mm. 

August. Larva in stems of black willow. A seaside species. 
Walpole, New Hampshire, to Long Island, New York. New York: Amagansett, 

Long Island. 

7. AAGERIA Fabricius 

(Sphecia Hiibner; Trochilium auct., Hiibner, in part) 

Palpi as usual, hairy below toward base; male antenne unipectinate and 
laminate below; female antenne simple. Tongue weak, completely covered by 
palpi when coiled; hind tibie loose-hairy, without tufts at spurs; abdomen with 
a small short tuft. Fore wing normal (fig. 225); R; running to outer margin, M, 
and M, more curved, and less widely separated from Cu, than usual; hind wing 
with M, and Cu, shortly stalked or rarely connate; the genus distinguishable from 
Memythrus in the latter case, by the erect discocellulars of the fore wing, and 
the strongly oblique and very long ldcv of the hind wing. 

1. 2. apiformis Clerck (The hornet moth). Sides of face, front of palpi, sides 
of back of head, vertex, front half or more of tegule, and metathorax, yellow; the 
rest of head and thorax dark brown. Abdomen banded with blackish and yellow: 
with segments two and four normally with more black than the others. Tibie 
and tarsi more orange. Wings transparent, fore wing scaled along costa to middle 
of cell R,, and with slight streaks in middle of a few lower cells; otherwise with 
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scales on edges and veins only. Scaling brown; discal bar red in part. 30-40 mm. 
(H 46:8.) 
Larva boring in base of trunks and roots of poplar and willow. 
Europe; various stray records in United States (Michigan, Syracuse, New 

York, ete.) : seen only from Long Island, New York, and Nevada. 
2. A. tibia -s Harris. Similar to #. apiformis; yellow on vertex more limited; 

tegule with front quarter only, yellow; and part of that covered by collar; with 
a strong yellow stripe along dorsal edge. Fore wing scaled above R, only. 
Rarely, with thorax and abdomen more extensively black; with narrow yellow 
lines only. : 

June to July. Larva like that of 4. apiformis. 
Montreal, Quebec, and New York to the Pacific Coast. New York: Plattsburg, 

Goat Island (Kellicott). 

8. ALCATHOE H. Edwards 

Palpi rough scaled only; male antenne lightly fasciculate; tongue weak. Vena- 
tion normal, except for loss of one radial. Hind wing with ldev erect. Hind 
tibia with a heavy tuft at end, and an equally large tuft on metatarsus. Abdomen 
of male with a long hairy process, as long as the abdomen, besides short side 
tufts. 

1. A. caudata Harris. Black. Fore wing scaled, except in and below cell in 
male; hind wing transparent, with a small black spot on mdcv. Antenne, palpi, 
and neck orange; hind legs orange, with a black tibial tuft. Long process on tail 
orange; side tufts black. Female with hind legs black, except outer joints of 
tarsus. 25 mm. 

June to August. The larva bores in the crown of clematis. 
Canada to Florida, west to Michigan.. New York: New York City, Brooklyn 

and Newtown, Long Island. 
In variety walkeri Neumcegen, the antennze are mostly black, the palpi are 

black, and also the whole of the hind legs and the process on the abdomen. 
Long Island, New York. 

9. BEMBECIA Hibner 

Antenne bipectinate in male, with oblique pectinations, and no terminal tuft 
(fig. 231); palpi with hair below. Abdomen stout, rather cylindrical, with short 
terminal tuft and a well-marked dorsal tuft on segment 3. Hind tibie loose-hairy. 

Fore wing normal (fig. 229) except for loss of one M; cell square at end; hind 
wing with M, and Cu, stalked half way to apex; ldcv transverse and more than 
twice as long as mdcv. Tongue moderate. ; 

1. B. marginata Harris. Body black; palpi, neck, some markings on thorax, 
and a stripe on each segment of abdomen yellow; the abdomen becoming solid 
yellow at rear; fore wing with a mixture of brown and rusty scales, leaving cell 
and anal space clear, as well as three interspaces toward margin; the boundaries 
of the scaled areas not quite sharp. Hind wing with brown fringe only. Male 
25 mm.; female mostly over 30 mm. ; 

August to mid-September. The larva in blackberry and raspberry, at first in 
roots, then working up into the canes. 

Generally distributed. New York: Wilmington, Lancaster, Ithaca, Staten Island, 
Long Island. 

In variety albicoma Hulst the yellow is very pale cream color, except on the 
hind legs, where it is as dark as usual. I have seen it in recognizable condition 
from Big Indian Valley and Brooklyn, 
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SUPERFAMILY TORTRICOIDEA 

Moths varying from very small to very large, some exotic Cosside 
being the heaviest known moths. Head with short erect hair, usually 
rough, but not high and bristling as in the Tineide; in a few exotic 
genera of Tortricide smooth-sealed. Ocelli usually present. Antenne 
as in the Yponomeutoidea; palpi characteristic (figs. 240-243, 271-283), 
more or less rough, projecting forward, the second joint usually rough- 
sealed or with a rough triangular tuft, and the third fusiform, porrect, 
often short, and rarely as long as second. Palpi in a few forms (for 
instance, fig. 272) upturned more as in the Tineoid series; but then never 
reaching the vertex and always with the third joint short. Palpi some- 
times with roughly bristly vestiture, but never with the definite bristles 
of the Tineide. Mavxillary palpi rudimentary or absent; the pilifer 
large, and concealing them in any case. Tongue usually developed, but 
often absent. Thorax with vestiture varying from simple scales to 
deeper spatulate scales or hair; the vestiture of the legs similar. Hind 
tibie hairy, even when the legs otherwise are scaled. Spurs weak and 
sometimes lost in the Cosside. Upper spurs of hind legs’ well below 
middle. Fore wing with all veins preserved or with a single vein lost; 
ample; R, running to outer margin with rare exceptions, and free or 
stalked with R,; the other veins usually free; accessory cell distinct, 
with its broad side resting on discal cell; the separating vein often 
weak, but strong in the Cosside and other primitive forms; 1st A 
distinct, at least at margin, in the Tortricide and Cosside, but not in 
the Phaloniide and Carposinide; complete in the Cosside; and, in 
some western and exotic Cosside, connected with 2d A by a crossvein; 
2d A usually forked at base. Hind wing nearly as wide as fore wing 
but short in the Cosside; Sc and R separate, or connected by R,; 
often differing in closely related species. R and M, often stalked; M, 
and Cu, often stalked or united, but with two veins lost only in Car- 
posina; 1st A as in fore wing, always free; 2d A forked at base, but 
less markedly than in the Choreutis group. 

The wings rarely if ever show the typical macro maculation with 
ante- and postmedial lines and orbicular and reniform spots; in 
the lower forms the marks are usually a system of irregular spottings 
and anastomosing striz. 

Egg normally of flat type, that of the Cossine upright. In 
all the families, the larva typically is boring; but many of the 
Tortricide have come to live externally, protected in some sort of 
shelter, usually of a rolled or folded leaf, whence the name leaf- 
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rollers. The larve (figs. 245, 284-287) never have conspicuous mark- 
ings, except for the shields and tubercles. Head always exposed and 
fully chitinized, with normal mouth-parts (as in all the higher groups). 
Mandibles tending to point more forward than those of external feed- 
ers, but not different in structure. Front extending from one-fourth to 
three-fourths way to vertex; adfrontals almost always touching the 
vertex, sometimes very large; ocelli normal. Prespiracular wart with 
three sete. Abdomen with set i and ii well separated, and iv and v 
approximate usually on one tubercle; prolegs with hooks in a com- 
plete circle, which is often broken in front and back,— except in a 
couple of Cosside; often with tubercles ii of ninth segment of abdomen 
approximated or united in mid-dorsal line, and often with a special- ~ 
ized multiple supra-anal spine. Many species are injurious as borers 
or external feeders,— probably a larger proportion than of any other 
superfamily. 

Pupa of a normal incomplete type, with segments 3 to 6, and 7 of 
male, movable, with two rows of spines on each segment, as in the 
higher Tineoidea and Augeriide. Head often with a cocoon-breaker ; 
prothorax convex and wider than dorsal headpiece; maxille distinct, 
not divergent as in the Hepialide, but sometimes almost as small, and 
completely separated by the labial palpi, which are always exposed. 
Mentum well developed. Maxillary palpi distinct, separated by a 
suture; but in Zeuzera, at least, remaining with maxille on dehiscence. 
Antennz varying, following their character in the adult; rarely if 

ever as long as wings. Fore femora exposed. Cremaster of various 
types. 

The four families are quite clean-cut; in fact, are united mostly by the 
combination of specialized micro larva with typical incomplete pupa. 
The Eucosmine (Olethreutine) are often made a separate family, but 
have no clean-cut characters to distinguish them from the Tortricine, 
though certainly a well-marked group in the imago. Several workers 
separate the Zeuzerine also as a family Zeuzeride. In this case inter- 
mediate forms are rarer if they exist, and the separation is very pos- 
sibly justified; it has not generally been made by American workers. 

Family. 28. TORTRICIDA& 

(With Eucosmide, Grapholithide, Epiblemide, Olethreutide) 

Ocelli present (so far as looked for) ; antenne rarely pectinate (never 
in our species) ; the scaling confined to dorsum of antenna, but the outer 
row stronger and longer than the inner; ventral surface pubescent, more 
strongly so in male; palpus moderate, upturned to middle of front, or 
rough and porrect, often triangular; tongue present, usually rather 
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weak. Body slender; hind tibia hairy, the others smooth-sealed. Wings 
broad, the fore wing often abruptly widened at the base, giving the 
family its name of ‘‘bell moths,’’ from the shape of the moths with 
their wings folded. Fore wing (fig. 252) with R, rarely running to 
costa; base of M simple (representing M.) crossing the cell obliquely, 
or, more rarely, absent; accessory cell often ill defined; Cu, arising 
two-thirds way out on cell, or less; distant from Cu,; ist A free and 
weak at base, absent in a few reduced forms. Hind wing ample, with 
fringe markedly widened at anal angle; scaling soft. 
-Egg flat. Larva (figs. 244-246, 284-287) with hooks of prolegs 

multiordinal, except in a few reduced forms; ninth segment of abdo- 
men with tubercles ii usually united, always approximate; iv and v 
on abdomen obliquely or vertically placed; vii of seventh segment, 
of two or more sete. Pupa with hooked spines either on last segment, 
or on the specialized cremaster, tongue well developed; maxillary palpi 
separating from tongue on dehiscence; antenne reaching nearly to tip 
of wings. 

This is one of the large world-wide families, and very nearly repre- 
sents one of Linnzus’ subgenera of Phalena (Tortrix). Several of the 
genera recognized here are based on secondary male characters only and 
have been rejected by Walsingham and Durrant, and others. Our series 
of forms is so unwieldly and other clean-cut characters are so scarce 
that I have retained them here with some modifications. The venational 
characters vary a little, and in some eases a series will be necessary to 
make sure that a specimen is not a venational freak. The costal fold in 
the male, when it occurs, is often very tightly closed, especially in 
Eucosma and Epiblema, and is easily overlooked ; when it becomes rudi- 
mentary, aS in some Archips, it is usually open and more easily seen. 

Key to genera; wmago 

1. No fringe on base of Cu of hind wing (often with loose hair below Cu, or 
with a fringe on base of 2d A). 

2. Fore wing with R, and R, stalked half way to apex; R, running to outer 
margin (fig. 235). 

Se oLisi oy trom. the same) stalks. 5 see. scree ser) etl 36. Celostathma. 
Peanisino Tromacell a. «sects aac yeh ice el) AGOXOPNYES, 

2. R, and R, very shortly stalked or free. 
eee nda Cuy ot hind. wane umitediy. eerie a 7 floater 3914. Tortricodes. 
3. M, and Cu, separate, rarely stalked. 

4. Fore wings with R; running to costa; apex more or less marked (fig. 
FEB O)) Leas Hits CIC ORS RR en ICRC aE Gl ato te AGC cue ACRE ENCE no ame 39. Peronea. 

4. Fore wings with R; running to outer margin, or to the bluntly rounded 
apex (fig. 237). 

5. Palpi ascending (fig. 242); hind wing with R and M, approximate at 
base. 

6. Thorax with posterior crest; M, and Cu, of hind wing usually 
slichtly, separate at, Origini. stim a reeiyvaine ill sieha 41. Harmologa. 
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Fies. 234-246. TORTRICIDA 

234, Sparganothis sulfureana, venation; 235, Celostathma discopunctanuwm, vena- 
tion of fore wing; 236, Peronea species (Eufope), venation of fore wing; 237, Tor- 
triz pallorana fg, venation; 238, Archips podana @ (Europe), venation; 239, 
OCnephasia virescana, venation of hind wing; 240, Sparganothis (Cenopis) diluti- 
costana, ventro-lateral view of head of male with palpi drawn down, showing the 
frontal vestiture characteristic of the subgenus; 241, Peronea variana, side view 
of head; 242, Archips rosaceana, head; 243, Tortrix dohrniana (Europe), head; 
244, Peronea species, seta map of larva; 245, Archips magnoliana, seta map of 
larva; 246, Archips magnoliana, dung fork of larva 
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Cu 261 2dAlsta 

Fics. 247-262. TORTRICID.X® 

247, Hemimene bittana, venation: 248, Laspeyresia “interstinctana, venation of 
hind wing; 249, Carpocapsa pomonella 3, venation and sex marks; 250, Hcdytolopha 
insiticiana ¢, venation and sex pouch; 251, Gymnandrosoma punctidiscanum 
dg, venation and sex marks; Melissopus latiferreanus, g, venation and sex marks; 
253, Charlotta ratzeburgiana, venation; 254, Hpinotia anana, 2, venation of 
fore wing; 255, U’hiodia parmatana, venation; 256, Haentera spoliana, venation; 
257, Thiodia striatana, venation of fore wing; 258, 7. raracana, venation; 259, 
T. formosana, venation; 260, Gretchina deludana, venation; 261, Hxentera mara- 
cava, venation; 262, Episimus argutanus, venation. 
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Fies. 263-283. TORTRICIDA 

263, Rhopobota ilicifoliana, venation; 264, Anchylopera nubeculana J, venation 
and anal fold; 265,.Hpiblema scudderiana ¢@, venation and costal fold; 266, Ole- 
threutes fuscalbana fg, venation and anal fold; 267, Cymolomia species 3g, vena- 
tion and lobe; 268, Bactra lanceolana, venation; 269, Polychrosis species, cubital 
stem and branches of hind wing; 270, Rhyacionia bushnelli, venation; 271, Hemi- 
mene dana, side view of head; 272, Laspeyresia caryana, head; 278, Carpocapsa 
pomonella, head; 274, Gypsonoma fasciolana, head; 275, Thiodia aspidiscana, head; 
276, Charlotta ratzeburgiana, head; 277, Hcdytolopha insiticiana, head (the left 
palpus drawn down) ; 278, Epiblema ocellana (Europe), head; 279, H#. scudderiana, 
head, 280, Hncosma dorsisignatana, head; 281, Olethreutes bipartitana, head; 282, 
Polychrosis viteana, head; 283, Khyacionia comstockiana, head. 
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Figs. 284-287. TORTRICIDE 
284, Laspeyresia interstinctana, seta map of prothorax of larva; 285, Carpo- 

-capsa pomonella, seta map; 286, T’metocera ocellana, seta map; 287, Anchylopera 
nubeculana, seta map. 

6. Thorax smooth-scaled; M, and Cu, connate or shortly stalked. 
44. Archips. 

5. Palpi porrect, rough above as well as below (fig. 243). 
6. Hind wing with R and M, stalked (fig. 239); thorax normally smooth 

40. Cnephasia, 42. Eulia. 
6..Hind wing with R and M, approximate. 

(-puOre Wing pwilh, CULUS Ot SCAleS =o .2 itl )ey reece: 38. Argyrotoxa. 
7. Fore wing smooth-scaled. 

8. Male antenne with notch near base.............. 45. Pandemis. 
- 8. Male antenne not notched. 

9. Thorax with posterior crest......... 42. Eulia (Argyrotenia). 
9. Thorax without crest. 

10. Veins nearly evenly spaced at margin of fore wing (fig. 
PAP HTG)) St BMA a EY ca ut at AAI Ee Ait s MR IT cs 43. Tortrix. 

10. M, and M, of fore wing somewhat approximate at tip. 
2. Laspeyresia (lawtana). 

1. Cu of hind wing with a fringe or tuft of hair on upper side at base, besides 
the scattered hair below Cu.” 

2. Fore wing with R, and R, stalked. . 
3. Apex of fore wing subfalcate with a notch just below it, above M, (fig. 

ZA DS)... Jae Sin geaA acct aean er cete men ae UPR Ok Shed tc reo ncn RADE ee Sate ER 11. Rhopobota. 

26 For females of this group, see supplementary key, page 384. 
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3. Apex of fore wing not falcate. 
4, M., M,, and Cu, closely approximate at margin of fore wing (like fig. 

260). 
5. Fore wing with raised scale-ridges or tufts............ 22. Gretchina. 
5. Fore wing smooth-scaled........ 23. Exentera (and a few Epinotia). 

4. M., M,, an@ Cu, evenly spaced at margin. 
34. Sparganothis, 35. Amorbia 9 

2. Fore wing with R, and R,; completely united; 11 veins only. 
3. M., M,, and Cu, approximate at margin of fore wing. - 

4, Hind wing with M, and Cu, completely united............. 19. Suleima. 
4. M, and Cu, stalked. 

5.:Costal fold’ presents 1.0% 6. i ins winoee ci oe tas oe eee 18. Sonia. , 
2Ove Costal ‘told absentia acces taaeresisu we alae Geka ere eee 12. Kundrya. 

3. M., M;, and Cu, not approximate at margin................ 35. Amorbia J. 
2. Fore wing with R, and R, separate or connate. 

3. Hind wing with R and M, remote at origin (fig. 247), more than half as 
far apart as M, and M, when ull latter are also remote. 

4. R separate from Se in hind wing; eyes a little reduced, with a scaled 
band: behind “them i(fig Zil)eyctele seis aise eee eee 1. Hemimene. 

4. R of hind wing becoming coincident with Sc............ 1%. Pammene. 
3. Hind wing with R and M, closely approximate or stalked. 

4. Fore wing falcate, with a distinct point between R, and R,, broadly 
concave below.” 

5. Hind wing with M, and Cu, stalked, rarely separate...... 8. Ancylis. 
5a Me and iu; united (fice (264) reel. ac sore ee eee 9. Anchylopera. 

4. Fore wing not really falcate. 
5. Hind wing with M., M,, and Cu, all remote at origin from cell (fig. 

PA) Pt AA re teas tr, Ceara A ee ae EMA ECIA CIE AS Ci o'0-6 0 33. Polychrosis 
5. Hind wing with M,, M,, and Cu, equally and very slightly separate; 

on superficial view, all connate; thorax smooth (fig. 268). 
32. Bactra. 

5. Hind wing with M, and Cu, connate; M, slightly separate (fig. 262). 
28. Episimus. 

5. Hind wing with M, and Cu, connate, or stalked; M, remote; male 
without costal fold. 

6. Thorax with a posterior tuft. 
7. Male hind tibie with metallic scales above, near base. 

5. Gymnandrosoma. 
7. Male hind tibiae with normal loose hair. ; 

8. Hind wing with a thickened area above base of 3d A only 
(fig. 250) ee EAU REE ALBA Airy G5 ce 6. Ecdytolopha. 

8. Male with a fold on inner margin, normally containing a hair 
pencil, or a pencil arising ‘from base of hind tibia, or, 
Usually WOtH iyeieis occ at crete cytecens uate eae eee 29. Olethreutes. 

6. Thorax smooth. 
8. Male hind tibia and tarsus with coarse, divergent hair. 

4. Melissopus. 
8. Male hind tibia with loose hair; tarsus scaled. 

9. Male with base of hair pencil on Cu covered with large 
shining scales; a groove along 2dA, containing the usual 
pencil arising from base of 2d A. BARR S oo70 6 3. ‘Carpocapsa. 

9. Male without sex scaling toward inner margin of hind 
wing. 2. Laspeyresia. 

27In a few members of other genera the fore wing is more or less faleate, but the 
outer margin is hardly coneave, or the apex is rounded over. 
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5. Hind wing with M, and Cu, connate, M, strongly curved and approxi- 
mate to M,+Cu, at base; thorax crested; inner margin of hina 
wing sexually modified; male without costal fold; hind tibia 
almost always with a hair pencil at base. 

6. Inner margin of hind wing with a thickened free lobe. 
31. Cymolomia. 

6. Inner margin of hind wing with a more or less distinct fold and 
hair pencil. 

7. Hind metatarsus of male with a tuft above....30. Phzcasiophora. 
7. Hind metatarsus of male smooth scaled.......... 29. Olethreutes. 

5. Hind wing with M, and Cu, stalked or united; M, strongly curved 
and approximate to their base; thorax rarely crested; male often 
with costal fold, but rarely with other sexual modifications. 

6. Fore wing with M, and M, connate; M, straighter than usual; 
TORR COSERY LOLA resco sre taney< Suye is exes n tense wuatotepeua ated Reuse re 20. Rhyacionia. 

6. Fore wing with M, separate at origin from M, and curved. 
7. Male antenna with a notch near base. 

8. Fore wing with a large raised scale-tuft in fold. 
17. Strepsicrates. 

8. Fore wing smooth. 
Ds Costalbtold) presentinsas-e) orld cere cir Griselda (p. —). 
ON Costal toldvabsent {jae sere ca oa ae aoa ae 16. Spilonota. 

7. Male antenna without a notch. 
8. Black sex-scaling toward costa of hind wing above. 

21. Proteoteras. 
8. No black sex-scaling on costa of hind wing. 

9. Male with costal fold. 
HOME Sctalbsenten seis oso seeeee 14144. Hendecaneura. 
10. Sc present...7. Epinotia, 13. Epiblema and 14. Eucosma.” 

9. No costal fold. 
10. Outer margin of fore wing evenly excurved; the veins 

evenly spaced. 
11. Uncus slender, sometimes bifid at tip. 

7. Epinotia, in part. 
PU n cus) Gudimenta nye eae ere ee 25. Zeiraphera. 

10. Outer margin concave toward costa; M, somewhat up- 
curved toward margin; apex often with an ocellate 
black dot, making the apex appear more falcate than 
it’ is; R, normally arising from cell before com- 
mencement of accessory cell. 

11. Hind wing with R and M, stalked...... 24. Gypsonoma. 
11. Hind wing with R and M, approximate..... 10. Norma. 

10. Outer margin more or less distinctly notched near mid- 
dle; M, strongly curved up to margin. 

11. Fore wing with more or less distinct raised scale- 
WEISS teeta RI Eo ARO. n 6 mica pena ee 22. Gretchina. 

11. Fore wing smooth-scaled. 
7. Epinotia, 15. Thiodia, 23. Exentera.* 

28 In occasional specimens Ms and Mz are perceptibly separate; they can generally 
be distinguished by the palpi, which have the vestiture of the second joint abruptly cut 
off at the end; the third joint well defined and projecting free (fig. 283) 

29 For a key to these species see Hucosma. 
30 These genera are distinguished only by the male genitalia. For a key to the species 

that may run here, see Thiodia. 
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10. Outer margin evenly incurved, but veins not approxi- 
mate; apex marked; male with eighth segment 
modified. 

11. Fore wing with R, arising from accessory cell, approxi- 
mate of R,; valves divided....... 27. Hystrichophora. 

1l. Fore wing with R, arising from before accessory cell, 
halfway between R, and R;; valve simple. 

26. Pseudogalleria. 

Partial key to females of EHucosmine 

1. R and M, of hind wing widely separate (fig. 247).............. 1. Hemimene. 
1. R and M, approximate or stalked. 

2. Fore wing falcate. 
SiR, and eRe slong-stalkede sg Wyte clench clenel rae eee 11. Rhopobota. 
3. R, and R,; separate. 

4-¢hind ‘wing iwith: M> and: Cu; stalked. 226.052 o5 eee 8. Ancylis. 
4. Hind wing with M, and Cu, united................... 9. Anchylopera. 

2. Fore wing not falcate. 
3. M., M,, and Cu, of hind wing widely spaced at origin..... 33. Polychrosis. 
3. M., M,;, and Cu, very shortly but equally spaced at origin, under low 

magnification appearing connate ss... 52 sees. = eee 32. Bactra. 
3. M, separate; M, and Cu, connate. 

4. Thorax tufted. 
5. Fore wing with ground striate transversely; with speculum. 

6. Fore wing more than twice as long as wide......... 6. Ecdytolopha. 
6. Fore wing less than twice as long as wide...... 5. Gymnandrosoma. 

5. Fore wing not striate transversely; without speculum; usually with 
“Exartema pattern” or transverse fascie. : 

29. Olethreutes, 30. Phecasiophora, 31. Cymolomia. 
44 Thoraxusmooth=scaledian.. 2 asqe ease he eee 28. Episimus. 

3. M, widely separated and nearly straight; M, and Cu, more or less dis- 
tinctly stalked; wings with metallic bands. 

2. Laspeyresia (fig. 248), 3. Carpocapsa (fig. 249), 4. Melissopus 
(fig. 252). 

_ 8. M, and Cu, stalked or united; M, separated but curved and approximate 
to them at base. 

4. Fore wing with 11 veins; R, and R; united. 
5. Hind wings with M,!and' Cu; united): ....2.... 2 saan 19. Suleima. 
5. Hind wing with M, and Cu, stalked.......... 18. Sonia, 12. Kundrya. 

4. Fore wing with R, and R, stalked. : 
5. Fore wing™with raised scale-ridges or tufts....... ....22. Gretchina. 
5, Hore ywans-esmooth-scaleds ainsi citrot <cie eee 23. Exentera. 

4. Fore wing ,with R, and R, separate or connate. 
5. Fore wing svith a large tuft in outer part of fold....17. Strepsicrates. 
5. Fore wing with small tufts. 

G2Somes preeneiscalingy. 3\5\cccra2 - clteia roe os ee 21. Proteoteras. 
6: \Grayaitas cok RAR ee ol eae Te oe eee 22. Gretchina. 

5. Fore wing smooth; thorax sometimes tufted. 
6. R, arising from discal cell; accessory cell short. 

7. Fore wing with a contrasting marginal lunulate fascia. 
26. Pseudogalleria. 

7. Fore wing with a dot at the slightly produced apex only. 
8. Hind wing with R and M, stalked 

1414. Hendecaneura, 24. Gypsonoma. 
8. Hind wing with R and M, approximate............ 10. Norma. 
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. 6. R, arising from the large accessory cell. 
7. Apex and outer margin evenly rounded (figs. 253, 254). 

8. M, of fore wing connate with M, and nearly straight. 
20. Rhyacionia. 

8. M, and M, of fore wing approximate and curved. 
7. Epinotia, 14. Eucosma, 23. Exentera, 25. Zeiraphera. 

7. Apex marked; outer margin evenly concave; the veins not con- 
VELPING COW ALC MIN aG OTM ei peer or oe 27. Hystrichophora. 

7. Apex rounded; the outer margin concave or notched at middle; 
and veins M, to M, approximating toward the concavity 
(figs. 255, 256). 

7. Epinotia, 13.- Epiblema, 14. Eucosma, 15. Thiodia, 
23. Exentera. 

Key to genera: larva (after Fracker) 

1. Ninth segment of abdomen with seta i close to ili and usually on the same 
tubercle; not associated with li. 

2. Seta vi absent on ninth segment; tubercles black; crotchets uniordinal. 
40. Cnephasia. 

2. Seta vi present on ninth segment, usually associated with iv and v. 
3. Adfrontal sclerites reaching vertex, and front reaching about two-thirds 

way. 
4. Arms of epicranial suture concave above, meeting in an attenuate point. 

5. Abdomen with sete iv and v on first segment in a diagonal line, 
horizontal] on seventh. 

5. Abdomen with sete iv and v on first segment nearly vertical, oblique 
on seventh. 

6. Seta vi of ninth segment of abdomen on the same tubercle with iv 
AN AV ie Mere cbs Pastore. 16. Spilonota (fig. 286), 31. Cymolomia. 

6. Seta vi normally on a separate tubercle. 
3. Carpocapsa (fig. 285), 4. Melissopus. 

4. Arms of epicrania straight above. 
11. Rhopobota, 13. Epiblema, 21. Proteoteras. 

3. Adfrontals extending two-thirds, ana front one-halt, way to vertex. 
; 26. Pseudogalleria. 

1. Ninth segment of abdomen with seta i as far from ili as from ii; iv—vi on one 
tubercle. 

2. Wart vii of two sete on seventh segment of abdomen and often one only on 
REPIBICMEMCION GE 8 .)2 as.cro s rates capa canes excushauevocwore AIS 39. Peronea (fig. 244). 

2. Wart vii with three sete on seventh, and two on eighth, segment. 
3. Middle seta of prespiracular wart dorsal of the other two. 

34. Sparganothis. 
3. Middle seta of prespiracular wart in line with, or lower than, the other 

two. 
4. At least three times as far from posterior as from anterior seta. 

5. Meso-.and metathorax with vii single. 
6. Second ocellus much farther from first than from third. 

34. Sparganothis (group Platynota), 44. Archips in part (figs. 
245, 246). 

6. Second ocellus as near first as third. 
9. Anchylopera (fig. 287), 28. Episimus, 29. Olethreutes, 
34. Sparganothis in part, 43. Tortrix. 

13 
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4. Middle seta of prespiracular wart not more than twice as far from 
posterior as from anterior. 

5. Fourth ocellus much closer to third than to sixth, and behind the 
line; joining thirdtands sixth: gor oe ores eee 6. Ecdytolopha. 

5. Fourth ocellus about halfway between third and sixth and in line 
With) thems scsi ye a gigs en) nbs Mee UR 8 eet at 2. Laspeyresia (fig. 284). 

Key to genera: pupa (after Mosher) 

1. Aina sete on anal rise; without a distinct cremaster. 
. Two long distinct setae on each side of anal rise. 
ves One row of long strong flat sete inserted along the row of spines at last 

segment. 
4. Dorsum of abdominal segments covered, more or less, with short tri- 

angular spines; the spines of the anterior row alternately of two 
MON BGHS i ticae scvertee eese Cames rote he Ge paee natty ah at ai Annie eee eee a eee 13. Epiblema. 

4, With the two regular rows of spines only, the anterior all of one length. 
5. Exposed part of fore coxe more than half the length of the mid- 

cox): body loftensstoutine.. elles cess setae eee 3. Carpocapsa. 
5. Exposed part of fore cox shorter; body always slender. 

16. Spilonota. 
3. A second row of sete at caudal end of body, the first row consisting of 

four sete. 
4. Second row also of four sete; maxillary palpi touching maxille. 

5. Second row with middle sete much _ slenderer than lateral ones; 
maxille less than a third the length of the wings; labial palpi about 
two-thirds the length of the maxille; maxillary palpi touching 
Front: legs oi) ie oe Miencin eae anes, Meaesorsie Ce a 1. Hemimene. 

5. Sete of caudal row all similar; maxille at least one-half the length 
of the wings; palpi about one-half. the length of the maxille, maxil- 
lary palpi touched by middle leg also.......:...... 9. Anchylopera. 

4. Second row of two sete; maxillary palpi reaching maxille. 
7. Epinotia, 24. Gypsonoma. 

2. Never with two long distinct setz at each side of anal rise. 
3. Lateral spines of last segment noticeably enlarged; sete at caudal end 

very weak and obscure; usually with two pairs of obscure sete on 
ene Wy MeN RC UE NGA He oe Veh seine be ae 7. Epinotia (Catastega). 

3. Lateral spines of last segment not noticeably larger than the others; 
sete at caudal end long and heavily chitinized, on a distinct papilla on 
eachiside of analiirise ieee: area nimi eis hee 2. Laspeyresia. 

1. With a well-developed cremaster. 
2. Ninth segment of abdomen with a distinct row of spines, strongest in male; 

last segment sometimes with spines; cremaster broader than long; 
always with sete on anal rise. 

3. Cremaster not curved ventrad; the corners not produced into prominent 
hooks, but usually ending in three short lobes; second segment of 
abdomen with anterior row of spines present, and posterior row 
strong; sete on anal rise lateral to anal opening. 

4, Last segment with spines, usually three or four crowded rows. 
5. With strong set# on anal rise. 

6. Two setz on each side, much like those of cremaster. .28. Episimus. 
6. One seta on each side, smaller than those on cremaster. 

29. Olethreutes in part. 
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5. No setz on anal rise; spiracles at the bottom of deep pits. 

33. Polychrosis. 
4. Last segment without spines. 

5. Well-developed sete on each side of anal rise. 
6. Maxillary palpi reaching maxille.......... 29. Olethreutes in part. 
6. Maxillary palpi short, not reaching maxille..31. Cymolomia in part. 

Om NORsetee: On analurisemerpse re cier ee ae ses 31. Cymolomia in part. 
3. Cremaster curved ventral, the posterior angles ending in prominent 

hooks; second segment of abdomen with anterior row of spines 
absent, and posterior weak; setz of caudal rise attached farther back. 

4, Maxillary palpi present; anterior spines of segments seven to nine on 
distinct ridges which show on lateral margin of body, the spines on 
some segments extending below spiracles............ 38. Argyrotoxa. 

4. Maxillary palpi absent externally; anterior spines of segment nine rot 
on distinct ridges, the spines not extending as low as spiracles; sete 
on ventral side of cremaster short and heavily chitinized..39. Peronea. 

2. Ninth segment of abdomen with a few scattered spines, in male; no sete 
on anal rise; cremaster nearly Alnaye longer than broad; last segment 
never with spines. 

3. Segmental membranes showing eee dark brown spines scattered 
over a light brown suriace. 

4. Cremaster much longer than broad, fot flattened. 
5. With four sete at end of cremaster. 

6. Anterior spines of segment two of abdomen weak in male and 
absent in female; head without an anterior projection. 

41. Harmologa. 
6. Anterior spines of segment two of abdomen well developed; head 

often with an anterior projection............ 44. Archips in part. 
5. Two sete at end of cremaster....34. Sparganothis (group Cenopis). 

4. Cremaster broader than long, flattened............ 30. Phecasiophora. 
3. Conjunctiva smooth and evenly colored. 

4. Cremaster longer than broad, not flattened; palpi considerably more 
thanehalieaslonovas) maxalleeee seco eri 34. Sparganothis. 

5. Cremastral sete flattened; anterior spines of second segment of 
abdomen wanting. in femme eee ee minum nse 1! group Platynota. 

5. Cremastral setze not flattened; anterior spines of segment two present 
TWITTER Ey. Ai ctw iaht gene eae cess ae uu ete Reena ome group Epagoge. 

4. Cremaster broader than long, distinctly flattened; palpi not more than 
ajlteastmlonoyasieml axl acticin tery tear avers aren: 44. Archips in part. 

Subfamily EUCOSMIN 2 

(Grapholithine, Epiblemine, Olethreutine ) 

This subfamily appears to represent a fairly marked group, though defined by 
no single character at any stage. The genera are in part ill- defined, or distin- 
guished mainly by genitalic characters Tevealed only by dissection. Heinrich’s 
recent study (United States National Museum, Bulletin 123) has been followed, 
but externally visible characters have been used as far as possible. In some 
cases it has been necessary to treat two genera as a unit for the sake of the. 
specifie key. 

Valves strongly chitinized; with narrow basal articulation, articulating with 
the juxta; inner face of valve chitinized except at base; anellus consisting of a 
triangular plate with an external central arm supporting the edmagus. Larva with 
sete i and iii of ninth segment of abdomen normally on a single plate. 
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1. HEMIMENE Hibner 

(Dichrorampha Guenée; with Lipoptycha, in part) 

Antenne simple; palpi moderate (fig. 271), porrect, long-hairy, with the third 
joint almost as long as the second but mostly concealed in its hair; head nearly 
smooth; eyes small, with a naked area behind them (fig. 271). Thorax smooth. 
Fore wing rather broad for a Eucosmid (fig. 247); the outer margin not notice- 
ably oblique; more or less concave above the middle; tending to form a slight 
notch at M,; veins all present and distinctly separate; the base of M, and R,., 
usually distinct. Cu running through middle of wing or rather above; R, arising 
at least 2144 times as far from R, as from R,. Hind wing proportionate; with 
R and M, well separated, more than a third as far as M, from M., and more 
than half as far as M, from M;, which are separated more than half as far from 
each other as M, from M.; M, and Cu, connate or short-stalked. 

This is the genus as defined by Busck. Meyrick and others have excluded 
the species without the costal fold, referring them to Lipoptycha. The larve are 
usually borers in stems and roots of Composite. This genus and Laspeyresia 
dispute the position of lowest of our North American Tortricide. 

s 

Key to the species 

1. Fore wings with cream-white dorsal spot........................ 6. incanana. 
1. Fore wings with a yellow dorsal spot........................-.9. symulana. 
1. Fore wings with a vague yellow dorsal shade, or none; rarely, with short, 

well-separated, yellow striz. 
2. Apex purplish, contrasting with the tawny base........... -l. plummeriana. 
2. Apex not purplish and contrasting. 

3. Fore wing with undulating black transverse lines........2. leopardana. 
3. Fore wing without such lines. 

4. Tright-colden) yellow oa5 fe acces Sis, goss akon es oan Hee 4. bittana. 
4, Mark fuscous, without yellow.<..- ti oc 2 ca eee 3. dana. 

* No costal fold (Lipoptycha auct.). 

1. H. plummeriana Buseck. Palpi clay-color, with a good many black hairs mixed 
with some pale ones. Fore wing with base to middle of costa and three-fourths 
way out on inner margin dull clay-color, strigose. dusted with black; the outer 
half contrasting yellow-brown, with confused fasciz and marbling of lead-gray, 
and some black scales, which tend to gather as a lead-and-black fascia along the 
inner margin of the dark part. Some partly confluent biack terminal dots, fol- 
lowed by a fine yellow line, below the notch, and a single black dot above it; 
with clay-colored costal striz on outer part of wing. Terminal dots and costal 
striz repeated on under side. Hind wing light gray. 10 mm. 

April to June. Larva in flowers of pawpaw. 
District of Columbia; Cincinnati, Ohio; Urbana. Illinois. 
2. H. leopardana Busck. Bright orange-ochre, contrastingly marked with a 

mixture of lead-gray and brown-black streaks and partly confluent spots, tending 
- to became oblique streaks along the costa. Terminal dots distinct and separate; 
below tne notch. Fringe gray, cut with yellow at notch; hind wing dark. 8 mm. 
May to August. Larva on Eupatorium. 
Maryland to Cincinnati, Ohio. 
3. H. dana Kearfott. Fuscous, with the usual yellow patch on side of palpi, 

but no other yellow: Fore wing with slight leaden lustre, tending to become 
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brighter on outer half; outwardly with many of the scales luteous-tipped, giving 
a frosted appearance; leaving several lead-gray bands of the ground, which are 
strongly oblique toward costa, parallel to outer margin below, and. confused in 
the middle; with a few black spots and streaks in the yellow-dusted portion; 
with a series, usually of four strong terminal dots, below the notch, and some- 
times one small one above it. Hind wing solid dark. 12 mm. (H#narmonia 
Kearfott. ) 

This species has been determined as Laspeyresia nigricana, but may be dis- 
tinguished by the generic characters and by the terminal spots. Very close to 
H. plumbana Scopoli of Europe, and H. sedatana Busck, of Colorado, of which 
it is likely to prove the eastern race. 

Late May and June. 
New Hampshire to western Pennsylvania; common and generally distributed. 

New York: Black Brook, Batavia, Rock City (Cattaraugus County), Crosby, 
Ithaca, McLean. : 

** With costal fold (Hemimene). 
4. H. bittana Busck. Fold large, extending a third of the length of the fore 
wing. Fore wing golden or orange-ochre, more or less suffused with brown; the 
base almost always paler or darker brown; the outer half, especially toward inner 
margin, very rarely wholly brown except for a portion of the postmedial region. 
The markings tend to be black striations on the veins in the middle of the wing 
and curved transverse strize at the middle of the inner margin; base almost evenly 
colored; a lead-colored postmedial band well out toward margin, sharply bent 
opposite notch and parallel to margin below, with a short lead-gray bar beyond 
it on costa; normally with fine broken black striz between them. Black terminal | 
dots conspicuous, at least below notch. 12-15 mm. (alpinana. Fernald in part, 
not Treitschke). 

June and July. 
Rather common and general in distribution. New York:- Ithaca. 
5. H. simulana Clemens. Second joint or palpus with yellow body and brown 

hair. Fore wing gray-brown, with a large, half-crescent-shaped, bright yellow 
patch on middle of dorsal margin; outer hau with grayer shining bands, sepa- 
rated by areas of yellow-tipped scales, and a few subterminal black dots as well 
as the terminal ones. 10 mm. (alpinana auct., not Treitschke). 

End of May; end of August. 
Parry Sound, Ontario, to southern New Jersey, Pennsylvania, and District of 

Columbia. New York: Ithaca, West Farms. 
6. H. incanana Clemens. Blackish, varied with dull white; with an oblique white 

dorsal patch, formed of two pairs of fused strize ending on the ochreous speculum, 
which has three black bars and lies at the middle of the subterminal region. 

I have seen only the type. (Halonota Clemens). 
Pennsylvania ? 

144. PAMMENE Hubner 

Similar to Laspeyresia. Male with R of hind wing arising widely separate from 
M,, running directly across into Sc, as in some Pyralids. Female as in Laspeyresia. 

1. P. felicitana Heinrich (Kearfott, ms.). Purple-black, varied in median area 
with shining purple-gray, and sometimes with some whitish scaling toward base; 
the two outer lead-colored fascie showing a distinct purple shade, and the speculum 
narrow, with a few black spots rather than bars. Outer part of wing 
sometimes shaded with brown; sometimes with a brown terminal line; and usually 
with the ground in the speculum lighter, sometimes luteous. Inner margin to 
beginning of speculum broadly and irregularly cream-white, sometimes with a 
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couple of spots of the ground color; the white area extending nearly to the 
costa at base. Hind wing mouse-gray. 13 mm. 

June; August and September. 
Western Pennsylvania; Montreal and St. Hilaire, Quebec. 

2. LASPEYRESIA Hubner 

(Grapholitha Rebel, ete.; Enarmonia Fernald, ete.; Ephippiphora, of 
the earlier writers) 

Palpus with second joint merely rough scaled below (fig. 272), the vestiture 
not concealing the third joint, which is usually about a third as long as the 
second, and scaled. Thorax and fore wing like Hemimene; hind wing with 

R and M, more approximate at base (fig. 248), usually somewhat sinuous, and 
diverging abruptly about a third way to margin. M, strongly curved but well 
separated from M, which is connate or stalked with Cu, No sexual modifications, 
except for some dense scaling on the hind wing of ZL. pyricolana. 

The species are numerous and close and the following key may not be always 
successful. : 
Enarmonia dana \Wearfott is a Hemimene; Z. lautana is strongly aberrant, 

and represents a new subgenus Sereda Heinrich; L. shawiana is a Hendecaneura. 
Aside from the slight difference in venation and palpi, the genus may be distin- 
guished from Hemimene by the absence of terminal dots just back of the outer 
margin, below the notch; usually there are no terminal dots at all, but in L. lautana 
they are present exactly on the margin of the wing membrane, and are strongest 
on the apical part of the wing. 

Key to the species 

1. Two terminal dots at apex noticeably larger than the others........1. lawtana. 
1. A single larger terminal dot at apex, or none. 

2. Hind wing half or more pure white. 
3. Fore wing blackish. 

4. Fore wing with a white crescent at middle of inner margin. 
21. albimaculana. 

4. Fore wing with only a faint gray crescent at middle of inner margin. 
10. eclipsana. 

Ss ONES WANS LOLA ie ais ll cles acs iisuotaye een sein SNe Monte cereale eee 18. multilineana. 
2. Hind wing fuscous to blackish; sometimes with more or less of base dirty 

white. 
3. Ground of fore wing dull white. 

4. Outer half contrasting dark, largely blue.............. 20. fletcherana. 
4. Base of inner margin and outer third spotted with blackish. 

22. gallesaliciana. 

3. Ground of fore wing blackish. 
4. Two strongly irregular silver-white strize clear across the wing. .16. rana. 
4. A contrasting white crescent or group of strize on middle of inner margin, 

reaching up about to middle of wing, but entirely separate from 
the costal strie. 

5. Dorsal white extended in along inner margin to base. 
(Pammene felicitana.) 

5. Dorsal spot a group of four or more fine, more or less fused stri, 
costa strongly striate with white............../:.... 15. tristrigana. 
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5. Dorsal spot composed of two or three more or less fused striz; or 
single and reaching well above fold, but not extended toward base; 
if of three strie, costa not striate with white. 

6. Speculum represented by a single lead-gray band; ground wholly 
DL ACK- DT OW sey se porte ere leeotel tel veversnensie eke Nonsjepeaeltols 6. interstinctana. 

6. Speculum yellow-brown, regularly barred with black, the ground 
otherwise black-brown.... 1.2.0.0... cece eee cece cece cece 9. fana. 

4. No contrasting white mark at middle of inner margin. 
5. Even blackish with white spotting; tending to form broken trans- 

VETS eM bAN dS) shi NA Seems neck a ctciedaesbrode. Se tees A uauaterg iste yakayenc ayers albolineana. 
5. Not evenly blackish without speculum. 

ORIG oto raya pero aren ei santcamen os alll ahayeretactadary Neale eine ene 19. garacana. 
6. Blackish. 

7. Speculum absent; represented by a single lead-gray bar. 
8. saundersana. 

7. Speculum present; normally of two lead-gray bars, with a yellower 
area between them containing black markings. 

8. With contrasting white costal strie from a quarter way out on 
COSta CO APeRs WAR Me ante iemocmint dence ara amaneiadene 7. angleseana. 

8. No white costal striz before middle of wing. 
9. Ground mottled with yellow-ochre........ 3. prunivora. 
9. Ground brown, with scattered, luteous- tipped scales, at least 

on outer part of wing; denser outwardly; the speculum 
often nearly solid luteous. 

10. Speculum higher; its uppermost bar above or hardly below 
the notch on the outer margin; hind wing pale on 
Wo aise nae seein sak sce nieh i Me eat htc NT ipa eR ee 2. caryana. 

10. Speculum of four black bars, distinctly farther from 
costa than the notch; hind wing solid blackish, 
except on covered part of costa. 

11. With well-marked costal white strive. Uy ss eee a 14. candana. 
11. No distinct white costal striw......2)...... 13. dandana. 

9. Fore wing with white-tipped scales.............. 17. molesta. 
9. Ground solid black-brown, or nearly so. 

10. Two median lead-gray fascia, nearly in contact, and so 
broad as together to be more than a third as wide 
as the br eadth of the wing........ -1l. youngana. 

10. Median fascie narrower and obscure or “absent. 
11. Hind wing very pale gray at base and beneath; black 

dots in speculum nearly obsolete........5. packardii. 
11. Hind wing not paler at base; black dots distinet. 

12. First line of speculum parallel to outer margin; 
fringe of hind wing gray...........23. pyricolana. 

12. First metallic line of speculum erect; fringe of hind 
wing white except at base.......... pelt: ‘nigricana. 

Omitted from key: 4. nigromaculana. 

* Outer margin strongly oblique, hardly notched at M,; R; running to apex or very 
slightly below; hind wing with fringe on Cu very weak and almost always lost ; 
head rough, with strong hair on palpi; eyes smallish, but round (Sereda 
Heinrich). 

1. L. lautana Clemens. Powdery light gray, the outer half noticeably strigose 
with white, which tends to gather in a patch at middle of inner margin. Anteme- 
dial tine strongly bent on cell, and oblique above; the base up to it more solidly 
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dark; outer and costal parts of wing with lead-colored stripes, the next to last 
usually running to anal angle; all starting from paired white costal striz. Five 
or six terminal dots on upper part ot wing, the two at apex decidedly larger and a 
little separated from the others. 12 mm. 

April and May. 
This species is side-specialized in the direction of the Tortricine and Eucosma. 
New York and Pennsylvania to Manitoba. New York: McLean, Ithaca, Ramapo. 

** Outer margin of fore wing nearly upright, with well-marked notch; R, termin- 
ating well below apex; hind wing with strong fringe on Cu; head and palpi 
generally smoother, the eyes normally large (Laspeyresia). 

+ Male without sexual modifications. 

2. L. caryana Fitch. Palpi whitish. Deep brown, with lead-colored stripes, not 
strongly contrasting, and distinct only on costa, except the last two, which enclose 
the speculum. Ground dusted in two or. three areas with cream color; the dusting 
in the speculum dense; speculum with four or five black bars of unequal size, the 
first strong one pointing directly to the notch in the outer margin. White costal 
strie distinct outwardly, but not prominent. Hind wing fuscous, whitish on basal 
half; fringe whitish, with fuscous basal line. 10-12 mm. : 

May, July and August. Larva on hickory and walnut; the second brood eating 
out the young nuts; also inquiline in galls. 

Canada to Missouri and Georgia. New York: Easton (type). 
3. L. prunivora Walsingham (lesser codling-worm). Face and palpi whitish. 

Black-brown varied with ochre yellow; the outer margin below costa almost solid 
yellow in some specimens, except for some black bars and the two. lead-colored 
bands; middle of wing more or less striate with black; middle of inner margin 
with confused oblique streaks. Costal edge outwardly with some white dots. 
Speculum of the yellow, with black bars, decidedly lower than the notch, as usual 
in the genus. Hind wing like LL. caryana. 9 mm. 

In dark specimens the yellow is reduced to some few scales on the disc of the 
fore wing, in the upper part of the speculum, and just before the apex. 

Larva in young plums, Cratwgus fruit, and crab apples. 
Generally distributed. New York: Crosby (Yates County), Ithaca. 
4. L. nigromaculana Kearfott. Palpi more than half luteous, with dark tips. 

Fore wing cream color on basal half, the ground more than half covered with 
wavy brown transverse bands, which leave a vague pale area in the middle 
of the inner margin; outer half mixed bright ochre and black-brown, not con- 
trasting to the naked eye; with some black dots and striew, and with strong black 
terminal spots. 9 mm. 

June. 
Black Mountains, North Carolina. 
Superficially very close to Laspeyresia prunivora, with which Kearfott has con- 

fused it. Types only seen. 
5. L. packardii Zeller. Dull blackish; head and palpi gray (unlike ZL. caryana 

and prunivora); fore wing with lead-gray fascie leaving a distinctly defined but 
not contrasting brownish erect median fascia, and a similar subtriangular patch 
at anal angle. Speculum with a couple of faint dots only. Hind wing very 
pale gray, with dark border and veins. 

This species can apparently be distinguished by the partly pale hind wings 
and gray palpi. I have no notes on authentic material. L. pyricolana has been 
determined as this, in error. 

Texas; doubtful northward. 
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6. L. interstinctana Clemens. Deep brown, about eight white costal striz, on 
the outer three-fourths of costa; two larger curved striev at middle of inner 
margin, reaching about up to cell; a lead-colored bar before anal angle. Hind 
wing solid black-brown. 9 mm. 
Common in May and June; and again in late July and August. Larva (the 

clover seed caterpillar) in flower heads of clover, damaging the seed. 
Generally distributed. New York: Newport, Ithaca, Big Indian Valley, New 

York City. 
7. L. angleseana Kearfott. Basal half chocolate brown; outer half brown with 

strong golden iridescence. Costa with nine white strix, the first two, fourth, 
seventh, and ninth forming the end of short lead-colored bars; the third weaker. 
Three lead-gray bars on inner half of wing, the area between the first two strigose 
with black; the speculum lying between the outer two, barred with black. Outer 
margin blackish. Hind wing solid dark. 10 mm. 

End of May to June; August. Locally common. 
Anglesea, New Jersey; Massachusetts. 
8. L. saundersana Kearfott. Black-brown. Costa with about. 10 white strie, 

more oblique than in L. angleseana,; several of them ending in lead-colored bars. 
A vague pale crescent beyond middle of inner margin, extending half way to 
costa, formed of four pale strie# which end above in a lead-colored spot. A single 
lead-gray bar in position of speculum. 10 mm. 

Toronto, Ontario. New York: Karner (Forbes). 
9. L. fana Kearfott. Black-brown; costal marks about like LZ. angleseana. Mid- 

dle of inner margin with a white spot, formed of two thick and partly fused 
white strie. Speculum chocolate brown with four black bars, the lead-gray bar 
beyond it much shorter than the one before, being cut off below by the edge of the 
wing. 7%-10 mm. 

May to August. Larva amber colored; a bud-worm on Meibomia (Kearfott). 
New Jersey to Ohio. 
10. L. eclipsana Zeller. Deep brown; costal strie as in ZL. angleseana, but all 

distinct, strongly oblique, the lead-gray stripes silvery and conspicuous, and the 
striae which do not end in lead-gray streaks, running into shorter luteous ones. 
Speculum with the lead-colored bars rather close together, the black showing as 
spots rather than bars; or, speculum filled largely with black; with faint traces 
of a pale half-crescent on middle of inner margin, ending in a lead-colored spot 
at middle of wing. Hind wing white; the apical third blackish. 12 mm. 

April to May. Larva on grape. 
New Jersey and Ohio to Texas. New York: Ithaca. 
ll. L. youngana Kearfott. Fuscous, broadly banded with lead-color except 

toward base. The two median bands complete but irregular, and very broad, the 
outer ones narrower and more or less broken; all starting from slight pale costal 
spots. Speculum hardly paler, with four black bars, and with a lead-gray spot 
below it, as well as the bars before and beyond; a distinct narrow yellow terminal 
line before the black line in the fringe, but no other yellow. Line in fringe 
heavily cut with white at notch. S—-1l mm. (perstructana Walker’). 

Larva in center of cones of Picea alba, hibernating as a larva and emerging in 
the spring. 

Ottawa, Ontario. 
12. L. nigricana Stephens. Black-brown, with some pale striation on outer 

part of costa; the two lead-colored stripes narrow and broken, the upright part 
outlining the speculum perpendicular to the inner margin, and separate from 
the costal part, which runs obliquely across the apex. Speculum with black 
bars, the series quite obscurely continued to costa, forming an oblique series 

between the two lead-colored stripes. Hind wing blackish brown, hardly paler 
» at base, the fringe contrasting, white, with a gray line in the base. 12 mm. 

(novimundi Heinrich). ; 
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Almost identical in appearance with Heminenc dana, but dittering in the palpi, 
the venation, and the submarginal, instead of marginal, position of the series 
of black dots. 

June to August. Larva in pods and seeds of peas and other Leguminose; some- 
times injurious. : 

New Jersey and western Pennsylvania to Manitoba; also reported as injurious 
in Nova Scotia. 

13. L. dandana Kearfott. Dull dark brown, with some slight pale scaling on 
costa, and scales outwardly showing pale tips in some lights. Two oblique bluish 
iridescent stripes running down and out from costa toward apex, with a fine black 
line half way between them; two purpler and duller bands before anal angle enclos- 
ing about four black spots, to form speculum. Hind wing concolorous. 10 mm. 

End of August to September. 
Essex County, New Jersey. 
14. L. candana Kearfott. Much like L. dandana but larger; the metallic bands 

narrower and more broken; the black line between them obscure or lost; pale 
scaling more distinct, but more nearly confined to speculum. Hind wing with 
contrasting white fringe;. without dark basal line. Possibly the spring brood 
of L. dandana. 

May. - 
Western Pennsylvania; Virginia. 
15. L. tristrigana Clemens. Dark brown, sometimes varied with black; speculum 

represented by a lead-colored bar only; about 10 or 12 closely crowded but clean- 
cut white costal striz, leaving only base of costa free; a group of four to six 
partially fused strie on middle of inner margin, each one curved out in a quarter 
circle; their tips followed by some luteous scaling. Hind wing concolorous; outer 
part of fringe contrasting whitish. 12-15 mm. 

Larva on “ Tinctoria” (perhaps Baptisia tinctoria). 

Massachusetts to Florida, Kansas, and Oregon. 

16. L. rana Kearfott. Deep brown; a strong double medial, strongly waved 
but not distinctly broken, silvery band; and a single postmedial band, each of 
these starting from a pair of white costal dots. Another single white subterminal 
dot on costa, and a pair before apex. Speculum preceded by the postmedial band, 
followed by a vertical dark-silver bar, and crossed by four black bars; the ground 
concolorous. Hind wing dark. 14 mm. 

May. ; 
Black Mountains, North Carolina. 

17. L. molesta Busck. Dark fuscous, with some white-tipped scales; head dark, 
including palpi. Fore wing with traces of the dorsal crescents showing as a 
gathering of the white-tipped scales. Speculum strongly white-dusted, with from 
three to six blackish dots. Hind wings blackish, with fringe whitish except at 
apex. 10-15 mm. 

Two or three broods, breeding more or less continuously. Larva injurious to 
stone-fruits, especially peach; boring out or gnawing the surface of growing twigs. 
and boring in the fruit. Cocoon in any sort of shelter, that of the last brood often 
under bark. 

Vicinity of Washington, District of Columbia; probably introduced from Japan. 
18. L. multilineana Kearfott, with the fore wing powdery gray, and the hind 

wing white, has been taken at Jamestown, New York, in June. 
19. L. garacana Kearfott. Light gray; the ground being made up of Iuteous 

mottling and dusting on a dark gray base, leaving the dark as a series of parallel 
but unequai and broken streaks. Base slightly darker; a distinct narrow dark 
median fascia running from middle of costa to before middle of inner margin, bent 
at a right angle on cell, the lower part more oblique than the outer margin. A 

* 
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similar straight subterminal bar on inner half of wings only. Speculum obscure, 
high in the wing; black line in base of fringe clean-cut, and cut with white at the 
notch. 15 mm. 

July. Types only seen, male and female. 
Trenton, Ontario; Chicago, Illinois. 

20. L. fletcherana Kearfott. Basal half of wing and body dirty white; outer 
half a mixture of blackish and steel-blue, with some wood-brown and a little 
whitish scaling; the terminal line normally brown. Line in base of fringe con- 
tinuous, black, interrupted at notch with white. Hind wing fuscous, paler at base. 
13 mm. 

June. 
Ottawa, Canada. A paler variety occurs in Washington. 
21. L. albimaculana Fernald. Fuscous gray; costal edge black, irregularly 

barred with white, the white bars fading into the grayish ground below. Inner 
margin heavily shaded with black, especially beyond the white dorsal patch, which 
is moderate in size, rarely divided into two striz, and extends obliquely out and 
up to middle of wing. Outer part of wing with some yellowish tint; the lead- 
colored stripes broken and irregular, with irregular black spots between them 
representing the speculum. 8-12 mm. (articulatana Kearfott). 

April 30. 
Maine to Manitoba. 
22. L. gallesaliciana Riley. White. Head and thorax white; abdomen dark 

gray. Fore wing irregularly spotted with gray, shading into yellow brown or 
golden at ‘the apex; the gray gathering to form a patch on outer margin, a third 
the length of the wing on the inner margin, but often hardly reaching the costa; 
and. an antemedial patch toward inner margin. Speculum with heavy lead- 
colored bands, with some heavy black dots before and within it. Hind wing light 
gray, paler, and striate with dark gray beneath. 12 mm. 

June and July. Larva in a slender twig-gall on willow, perhaps inquiline. 
This species has been generally confused with a western Epinotia which has a 

costal fold in the male. The hind wing has R and M,, and M, and Cu, short- 
stalked and M, more curved than usual in Laspeyresia. 

Mt. Washington, New Hampshire, to Missouri. New York: Peru, Big Indian 
Valley. : 

77 Male with a patch of rough scaling on upper side of hind wing and one on 
under side of fore wing. 

23. L. pyricolana Murtfeldt. Dark fuscous; head and palpi dark; fore wing with 
several transverse lead-gray fascie, the median ones nearly complete. Speculum 
with two lead-gray bars, parallel to outer margin, and also connected with oblique 
fascie running down from the costa. A distinct series of black dots or short 
bars in the speculum, and between the speculum and the costa, extending most of 
the width of the wing. Basal line in fringe unbroken. Hind wing in male light 
gray, no darker at the margin, with a blackish sex-patch covering most of cell 
and extending a little beyond it; in female blackish. Fringe gray. 10 mm. 
Male usually smaller. (Penthina cyanana Murtfeldt in part, by type lot; packardi 
of collections; Steganoptycha, Epinotia.) 
May and June; August; Three broods. Larva green,(?) the spring 

brood boring into the buds of rose and blasting them; the later broods normally 
feeding on the leaves. Pupa under the edge of a leaf folded over, or boring into 
pith. Also with similar habits on apple and peach. The larva is a little doubtful 
on account of confusion with O, cyanana, but the dates and food plants are certain, 
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JARPOCAPSA Treitschke 

(Cydia; Laspeyresia, in part) 

Antenne sooth; palpi almost smoothly scaled (fig. 273), obliquely upturned, 
with short third segment, as in the smoothest species of Laspeyresia. Thorax 
smooth. Venation as in Laspeyresia, the notch at M hardly visible. Hind wing 
of male (fig. 249) with the fringe on Cu very strong, dark, and deflected down- 
ward by a mass of shining scales in the lower part of the cell, which turn down 
across the base of the fringe. A broad groove along 2d A, containing the pencil 
arising from the basal fork of the vein; anal region with slightly modified general 
scaling. Larva without anal fork. 

The genus is of moderate size; the larva feeding in fruits and seeds. It is well 
represented in the West and in Europe, but has only a single introduced species in 
the Northeast, the famous codling worm. The sexual characters are different in 
almost every species and the genus is hardly distinct from Laspeyresia. 

I have placed C. torewta and erotella here temporarily, following Heinrich. They 
are not true Carpocapsas, but so far as I know they have no valid generic name. 
The whole group they represent are feeders on conifers. Laspeyresia youngana, 
also, shouid probably be grouped with them. 

1. C. pomonella Linnzeus (the codling-worm). Gray, with fine striation, show- 
ing under a lens as white tips to blackish scales; base, or a broad antemedial 
band, slightly darker, with excurved and scalloped outer boundary; speculum of 
two bronze-brown bars, the outer one more or less broken up, filled in with choco- 
late brown, the brown extending to form a large oval area almost reaching costa 
and outer margin; costa and extreme outer margin striate and gray like the base. 
No black in speculum, but speculum preceded by a heavy vertical black bar, 
ending in a point halfway to costa. Fringe with a black line, and sometimes cut 
with white at M,. Hind wing brown; the enlarged scales covering ‘Cu in the 
male lead-color; the hairs of the fringe on Cu blackish. 15-20 mm. 

The codling moth is generally distributed and injurious wherever apples are 
grown; occasionally it feeds in the fruits of a few other Rosacex, especially pears. 
Northward there is but a single brood, the moths emerging in ‘the spring (soon 
after the blossoms fall) and laying their eggs on the outside of the young apples. 
The larve enter by the calyx-cup and feed on the inside of the fruit, “including the 
growing seeds, growing slowly. They leave the fruit late in summer and form 
their cocoons under the bark or, more rarely, in trash on the ground, hibernating 
as larve and pupating in the early spring. Southward there is a second brood, 
the moths emerging in July and August, and laying their eggs on the well-grown 
apples. The larve of this brood often enter the side of the apple and feed less 
systematically, leaving the apple late in the fall and hibernating like the single- 
brooded forms. They are sometimes known as “ side-worms.’ 

2. C. toreuta Grote. Dark gray; basal fourth, medial, and postmedial fasciz 
lead-gray; also two subapical dots and a marginal line half as wide as the fascie. 

Larva in cones of yellow pine. 
Falls Church, Virginia; North Carolina; and west. The moth is perhaps wide- 

spread in the East, “put is rarely obtained save by breeding. 
3. C. erotella Heinrich. Lead-color. Two shining fascie before and beyond 

middle of wing, each starting from a double pale stria at costa, excurved, and 
farther out on inner margin; a short bar on costa at three-fourths, also starting 
from a double stria; and an irregular and broken subterminal line. preceded by 
one or two black spots below middle of wing. Fringe with black basal line, cut 
with whitish below apex; outer part of fringe shining lead-gray. Hind wing 
coneolorous. 9-10 mm. 

March (perhaps forced); August. Larva in pitch nodule or gall on Pinus 
teeda, the type bred in association with Rhyacionia comstockiana, 
Maryland; Mississippi. 
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4. MELISSOPUS Riley 
Metallic scaling more extensive than in Carpocapsa pomonella. Hind tibia of 

male with very long hair below and above toward its tip, and metatarsus with 
heavy hair above; hind wing (fig. 252) roughly and thickly scaled on inner 
margin and at base of Cu and 2d A, but without hair pencils. Otherwise like 
Carpocapsa and Laspeyresia. 

1. M. latiferreanus Walsingham. Light red-brown, with a heavy erect median 
lead-colored fascia; a slightly narrower one three-fourths way out; and a slender 
and broken submarginal one, strongly curved below costa. Between the two outer 
fascie there are some broken black bars and streaks. Fringe lead-colored, with 
a reddish line in the base; hind wing mouse gray. 15 mm. 

Two broods in Missouri, the second perhaps partial; July and August; late 
September. Larva on young acorns; cocoon formed between a leaf and a nearly 
circular piece cut out of another. 

Our eastern form, as described above, is var. orichalceana Walsingham. Typi- 
cally the second fascia is rudimentary (California). 

Generally distributed north to Montreal. New York: Ithaca, Karner. 

5. GYMNANDROSOMA Dyar 
Similar to Ecdytolopha; palpi with third segment porrect, slightly more beak- 

like. Wings (fig. 251) more than half as w ide as long, and rough-scaled; thorax 
tufted behind. M, of hind wing more curved than in Ecdytolopha. Abdomen of 
male with a naked patch above, flanked by a couple of pale hair-pencils; hind 
tibia with a fanlike tuft of hair, with metallic scales at its base. Hind wing with 
heavy tufts of hair and enlarged spatulate scales on inner margin; the fringe 
on Cu extremely heavy, but not modified. 

1. G. punctidiscanum Dyar. Irregularly mottled and strigose with fuscous, 
blackish, and some lead gray, the outer part often largely dirty white and con- 
trasting. Discal dot small, white, sharply defined in a black shade. No definite 
line in fringe. Hind wing mouse gray. 18-25 mm. 

The moth has been taken from May to July. 
New Jersey and northern Illinois to South Carolina. New York: Ithaca, New 

York City; Maspeth, Long Island. 

6. ECDYTOLOPHA Zeller 

Palpi rough-scaled; upturned to middle of front; with short third joint (fig. 277). 
Thorax tufted behind; wing rough with transverse ridges of slightly enlarged raised 
seales, two and one-half times as long as wide; with rounded outer margin and no 
distinct notch; all veins separate and normal. Hind wing (fig. 250) with R and 
M, approximate, M, widely separate, and parallel to M,, nearly straight; M,; and 
Cu, connate; the male with a thickened patch above 34 A at base, but not other- 
wise modified. Tibie with the usual hair only. 

This genus seems intermediate between Laspeyresia and Olethreutes, and together 
with Gymnandrosoma, has been sunk to the latter by Walsingham and Durrant. 

1. E. insiticiana Zeller. Basal half fuscous, mottled with dull black; outer half 
dirty white, striate and mottled with fuscous and some black; the boundary some- 
what oblique and nearer base on inner margin; sharply defined below, diffuse 
above; the outer markings usually forming a ‘small triangular largely black anal 
spot. Hind wing mouse-gray. 25 mm. (H 48 :29.) 
May to August. The larva may be found in August, in twigs of locust, making 

a fusiform gall which is sometimes very slightly swollen when in stout twigs. 
The passage “to the exterior is kept open ‘and the frass thrown outside. The larva 
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leaves the gall to pupate, and forms a cocoon between two fallen leaves. It cuts 
a kidney-shaped piece nearly out of each leaf and sews them together at the 
edges, but leaves the cocoon suspended by a few uncut veins. 

Generally distributed from Northern Vermont southward; replaced by a closely 
related species in Mexico. New York: Peru, Lewiston, Baldwinsville, Rochestér 
Junction, Ithaca, Karner, Rhinebeck, and New Windsor. 

2. E. istandana Kearfott. Pale dull brown, evenly and coarsely strigose with 
fuscous gray and blackish; the inner edge black toward the base, and usually with 
the somewhat darker base ending in a distinct black stria at the middle of the 
inner margin. Hind wing gray, paler at base. 15 mm. (Olethreutes Kearfott.) 

May. Types only seen; in poor condition. 
Plummer’s Island. Maryland. 
The generic position of this form is not yet certain, as it lacks the secondary 

sexual characters of Eedytclcpha. It is certainly no Olethreutes. 

EPINOTIA Hibner 

(Ww ith Zeiraphera; Enarmonia; Steganoptycha; Thiodia; Eucosma, im 
part) 

Fore wing with outer margin evenly excurved; more or less concave or notched, 
“apex blunt; costal fold sometimes present. All veins present, M, to Cu, convergent 
at margin in forms with a notch; R, from before middle. of cell; R, slightly 
nearer R, than R,, arising from accessory cell. R, rarely short-stalked (fig. 254). 

Valve simple; cucullus and anal indentation variable; the latter not densely 
spined, and, usually narrow; sacculus with spines. Uncus strong and simple, or 
bifid, or reduced and simple; socii large, chitinized when slender; typically tri- 
angular and hairy. 

This genus would appear to contain the most primitive cf this series of 
Eucosmine. It is heterogenecus, but all the characters seem to intergrade. The 
species are not keyed separately, but are included in the keys to the genera 
Thiodia, Charlotta, and Eucosma, which they resemble in venation. 

I. Quter margin evenly rounded out; the veins almost evenly spaced at outer 
margin; cell Cu, less than twice as wide as the others. Costal fold absent. 

]. E. nanana Treitschke. Dark smeky brown; the head and thorax somewhat 
lighter fuscous. Fore wing with deuble whitish strie, with paler fuscous areas 
between them; the striew sometimes so broad as almost to obliterate the pale 
areas, and sometimes reduced to a narrow edging of single scales. Base per- 
ceptibly darker, bounded by an excurved line. An oblique median fascia, of the 
ground color, from middle of costa to inner margin, before anal angle; much less 
oblique than in Z. pinicolana. Outer margin also solidly of the ground color. 
A continuous black line in fringe, sometimes cut with white at M,. Hind wing 
nearly concolorous. 9 mm. (domonana Kearfott; piceafoliana Wearfott). 

June. Larva webbing terminal needles of spruce. 
Maine to Ohio. New York: Portageville. 
2. E. cruciana Linneus. Black-brown, more or less heavily overlaid with clay- 

color or dull light ochre (in the Quebec specimen before me, mostly ochre). Two 
parallel oblique light fascie, cne from middle of costa to outer third of inner 
margin, the other from outer fourth of ecsta to anal angle, both edged with heavy 
but broken silver lines. Two silver dots at apex. Base of fringe mixed black, 
brown, and white; cuter part gray, white below apex. Hind wing mouse gray. 
15 mm. (augustana Hiibner). 

July 6, 1916. 
Megantic, Quebec; Europe. 
The American form described above appears to differ a little from the European, 

and is probably a valid race. 
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3. E. septemberana Kearfott. Tawny brown with pink iridescence. A dull light 
gray area dusted with dark gray on inner margin from antemedial line to outer 
margin, over a third the width of the wing, into which projects a lobe of darker 
brown, covering the end of the cell. Fringe of the darker brown, with a pale 
basal line in the middle of wing; solidly pale at anal angle. The pale gray some- 
times extending narrowly to the base. 18 mm. 

September. The larva of a closely related western species feeds on crab-apple. 
Essex County, New Jersey; Scranton, Pennsylvania. 
4. E. lindana Fernald. Costal half of wing black-brown; dorsal half pale 

powdery gray, as in H. septemberana; the boundary clean-cut from the base nearly 
to the apex, forming two large rounded projections of the dark area with a pale 
one between them. 20 mm. 

September. Larva on Cornus. : 
New Brighton, Pennsylvania. New York: Ithaca. 

II. Outer margin concave or notched at middle, the veins converging to the con- 
cavity. No costal fold (Catastega). 

5. E. signatana Clemens. R, and R, separate. White dusted with gray; in 
effect, very powdery light gray; head light, with outer side of palpi gray; thorax 
strongly mottled with gray. Fore legs blackish with white bars on tarsal seg- 
ments and two bars on tibia. Fore wing with markings formed by gatherings 
of the dark dusting. Antemedial line obscure above, extended and strongly angled 
at lower angle of cell, and a little concave and irregular or straight below, pre- 
ceded by a strong blackish shade, and ground nearly white beyond. Numerous 
oblique costal white and gray strie from base to apex; the extreme base and 
apex gray. (The strie extend a third the width of the wing toward the base, but 
outwardly are no longer, and hardly enter the cell.) Some more nearly solid 
eray shades below the tips of these striew, extending from the tip of the blackish 
antemedial shade to the outer margin below the apex. ‘Speculum obscure, pre- 
ceded by a couple of black spots; often suffused into a blackish triangle on inner 
margin. Fringe cut with white below apex; with two gray lines, distinct toward 
apex. Hind wing ash-gray. 15 mm. (Hedya Clemens, Catastega aceriella Clemens. ) 

Sometimes this moth occurs in large numbers on the bark of trees in June. The 
larva forms a frass-tube in which it lives between two principal veins on the 
under side of a leaf of maple, and a silken web extending between the two veins, 
more or less crumpling the leaf. It eats only the parenchyma in the area covered 
by the web. 

The name aceriella has priority but was based on the larva alone. This species 
and the next would form the genus Catastega Clemens, distinguished primarily by 
the peculiar Jarval habits. 

Quebee to Pennsylvania. New York: Rock City (Cattaraugus County), McLean, 

New Windsor. 
6. E. timidella Clemens. R, and R, separate. Fore legs banded as in T. sig- 

natana. Thorax powdery gray. Fore wing blackish; a large whitish area along 
inner margin, extending from basal angle to speculum, sharply defined above: 
quite narrow at hase, to a third way out; where the boundary extends obliquely 
up to the middle of wing, then longitudinal in eeneral direction, but sagging down 
in the midle, to the upper angle of the speculum, where it becomes ill-defined; 
the line defined above in the median area with black and below with very slightly 
raised silver-white scales. Costa outwardly striate as usual, the last stria almost 

cutting off a dark apical dot from the rest. Speculum whitish, dusted with light 

gray; with two broad, vague, silver bars, the outer one small; the whole preceded 

by two or three more or less confluent black spots, usually heavier than in 

T. signatana. A clear blackish line in fringe, cut here and there with white. 

18 mm. (Catastega Clemens; (elechia.) 
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May. larva on oak in September; with the habits of 7. signatana. Pupa in © 
the ground. 

Minnesota; Manitoba. New York: Crosby (Yates County), Ithaca (Cornell, 
bred), Bellport, Long Island (Dyar). 

Ill. Outer margin evenly rounded or stright; cell Cu, less than twice as wide as 
the others. Costal fold present in male (Epinotia). 

7. E. solandriana Linneus. Ground varying from pale gray, sometimes coarsely 
striate with whitish, to fuscous or wood-brown. Antemedial right-angled at middle 
of wing; strongly oblique to costa and to inner margin; normally defined by a 
blackish bar before it on dorsal half (obscure in many specimens but always 
traceable) ; postmedial fascia perpendicular to this, from middle of costa to before 
anal angle; its dorsal half often filled with blackish and the rest obscure (it is 
regularly twice as wide at middle as above and below, but only part of the 
enlargment will be dark-filled); often a dark shade in apex. ‘Space on inner 
margin between the two bands often filled with white, with a few dark points on 
the inner margin; or the two bands and the space between them may be covered 
by a black patch; or more rarely with a contrasting white ray from base almost 
to outer margin. Outer half of costa, below, ochreous with four or five squarish 
fuscous patches. 20 mm. 

Caterpillar a bud-worm on various trees and shrubs, especially Amentiferee. 
Ottawa, Ontario to British Columbia; Europe. 
8. E. similana Hiibner. Dull brown, mottled with blackish; with some black 

dots toward apex. A rounded white patch at middle of inner margin; speculum 
white with a yellowish shade in middle. Fringe with a brown line, slightly cut 
with white. 20 mm. 

September. Larva in hazel and birch. Our specimens are distinctly yellower 
than European ones and are possibly distinct. 
New Jersey and north; Europe. New York: Pearl River. 
9. E. medioviridana Kearfott. Light dull gray, shaded with apple green; the 

median area almost solid green, especially toward inner margin; a_ blackish 
excurved basal line; antemedial line nearly erect, nearer base at costa, contrasting, 
black; wing outwardly with broken and confused fuscous strie. Speculum obscure. 
Line in fringe faint, gray. 16 mm. 

August and September. 
Ottawa, Canada; western Pennsylvania. 
10. E. madderana Kearfott. Ground pale mottled gray, shaded with old rose; 

nearly covered by three large rounded patches; the basal one slightly darker 
and yellower brown, from a third way out in costa to middle of inner margin, 
with evenly excurved outer margin; a large transverse oval patch over end of 
cell, reaching costa; and a contrasting bright yellow-brown patch resting on 
apex and outer margin, reaching almost to hind angle, with its inner boundary 
even, defined with white, and bent at a right angle below costa. 15 mm. 

June and July. 
. Ottawa, Ontario; Illinois; Manitoba. 
ll. E. laracana Kearfott. Light gray, somewhat strigose; base darker, bounded 

by an angulate antemedial line which is practically obsolete above the middle, 
and concave on the lower half, where it is defined with blackish. A blackish 
shade in base of fold. A blackish oblique fascia from middle of costa to middle 
of disc, followed by a spot in the subterminal region. Costa blackish, with 
paired white strie, outer margin gray with a dark spot at anal angle, but the 
rest of the inner margin strigose on a white base. Line in fringe black, eut with 
white opposite the cell, and weak below. Hind wing light eray. 15 mm. 

April. 
Cincinnati, Ohio. Types only seen. Probably the same as BH. celtisana. 
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12. E. vertumnana Zeller. Wings unusually narrow; fore wing pale gray with 
a slight bluish tint, lightly flecked with fuscous gray; rarely blackish. A slight 
blackish antemedial streak on dorsal half of wing, fading out above; perpendicular 
to inner margin; rarely heavier and practically reaching the costa. A similar 
heavier streak at two-thirds way to apex; oblique and a little excurved from 
just beyond middle of costa to inner margin at three-fourths way to anal angle, 
much thickened in the fold, and usually not quite reaching either margin; rarely 
thickened into a more even fascia, or sending a branch up from its outer side 
at Cu,. Speculum with a few fuscous scales; line in base of fringe obscure, gray, 
and broken. 15 mm. (celtisana Riley, xandana Wearfott). 

March. The type with thickened bands is much smaller (9 mm.) than the 
others, and may be distinct. 

Cineinnati, Ohio; Missouri; Texas. 

13. E. yandana Kearfott. Wing form as in EL. zandana, of which it may be a 
darker variety. Ground crisply dusted and shaded with chalk white; blackish 
flecking conspicuous, clean-cut, and in the outer part of the wing forming sparse, 
but strong, strie, especially toward the costa. Antemedial band often a thick 
bar toward inner margin; postmedial band much thickened on outer side at 
fold, and usually sending off a spur toward the apex. 15 mm. 

March. : 
New Brighton, Pennsylvania. 

IV. Outer margin more or less concave, with veins converging to the concavity. 
Costal fold present im male. 

14. E. zandana Kearfott. Closely similar to HE. yandana; cell Cu, twice as wide 
as the others, but notch in outer margin obsolete; slightly smaller; oblique fascia 
rarely distinct; ground rather duller, dark smoky gray, dusted somewhat irregu- 
larly with black. Line in base of fringe broad, blackish, not contrasting. Hind 
wing dark mouse gray. 13 mm. 

March. In this form the concavity of the outer margin is very slight, and it 
may be only a variety of H. yandana; in the remainder of the genus the con- 
cavity is marked. 

Western Pennsylvania to Ohio. 
15. E. nisella Clerck. Crisply powdered with brownish gray on bluish white; 

sometimes nearly evenly, showing only light and dark striation to the naked 
eye; usually with the base more or less contrasting, dark, its outer boundary 
sharply bent out at middle. Inner margin often brown in median area; speculum 
with a group of black dots or bars at middle of wing, and preceded by some 
black bars nearer inner margin; both sets obscure in the more evenly powdery 
specimens, and contrasting in luteous areas in the more contrasty ones. Lines 
in fringe obscure. 16 mm. : 

Larva in early spring on catkins of poplar, alder, birch, etc., falling to the 
ground with them, after which it is said to become a general feeder on the trash 
on the ground. 

July and August. Extremely variable. Variety pavonana Donovan is the one 
with the brown patch on inner margin; in variety decorana Hiibner the whole 
median area is yellow-brown, leaving the gray only on the base, apex, and 
speculum. 

Generally distributed in Canada; western Pennsylvania. Europe. 
16. E. walkerana Kearfott. Basal two-fifths blackish; with slightly excurved 

outer boundary, nearer the base toward the costa; median fifth white, toward 
costa filled somewhat strigosely with gray; outer two-fifths lighter brown with 
some short thick pale costal strie; speculum a vague silver-gray area with 
some black dashes in its upper part, preceded by a black spot or two. A con- 
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tinuous dark line in fringe, cut with white below apex, brown rather than black. 
10 mm. (hamptonana Kearfott, in part). 

Late July to September. Larva in catkins of hazel. 
Pennsylvania. New York: Ithaca. 
17. E. hamptonana Kearfott. Ground wood-brown, without any white patch; a 

slightly darker patch before the speculum in place of the black dots; costal striz 
duller, and not continued by distinct gray lines; gray lines of speculum narrower 
than the enclosed space, which is heavily barred with black; line in fringe obscure, 
and not crossed by a white stria. 

Hampton, New Hampshire (types only known). 
18. E. momonana Kearfott. Similar to EF. transmissana, but smaller; white 

dorsal patch shaped almost as in Z. otiosana, but not. defined with black. Ground 
gray, varied outwardly with dull yellow-brown. Dark base with oblique outer 
boundary on lower half of wing. Speculum with two broad lead-gray bars, both 
regular and subequal in width (unlike EZ. transmissana and otiosana); filling of 
speculum ochreous, with four or five black bars. Costal and marginal markings 
and fringe as in H. transmissana. 13 mm. 

July. 
Ottawa, Ontario. I have seen a type. 
19. E. transmissana Walker. Base dark brown or blackish, striate, with excurved 

outer boundary, median area white or with a white patch; clouded and striate 
with fuscous toward costa; followed by a rather triangular brown area resting 
on the inner margin before the speculum. WJuter part of costa narrowly brown, 
with geminate white striaw, defined with black; outer margin narrowly brown 
above, with a line below apex, running out through the fringe. Speculum con- 
fused, centering high up near the middle of the wing; mainly lead gray and white, 
with black bars; a black line in base of fringe. 15 mm. 

July. Larva perhaps on birch. 
Northeastern States; Nova Scotia to Illinois. New York: Saranae Inn, Sum- 

mit of Mt. Marcy, Rock City (Cattaraugus County), Albany. 
20. E. solicitana Walker. Dull brown, striate with violet-gray; with a slight 

golden lustre at apex. Base mostly brown, with slight gray striation, its outer 
boundary markedly angulate at the middle; medial area broadly gray to middle 
of costa, and to beyond the second third of the inner margin, followed by an 
irregular oblique brown fascia. Costa outwardly with paired whitish strie. Specu- 
lum of two more or less double silver-gray strie, the ground between them brown 
with several black dots. Line in base of fringe black, cut with white. 12-15 mm. 
May and June. Larva on white birch. 
Seen from New Hampshire and Pennsylvania; type from Nova Scotia. “ New 

York” (Fernald). 
21. E. rectiplicana Walsingham. Head, thorax, and basal half of fore wing 

pure white; the fore wing with some gray flecking, especially along inner margin, 
and a large blackish splotch in fold. Outer half of wing mingled yellow-brown 
and blue-gray; the blue-gray shining in the speculum, where it takes the form of 
two broad, vertical bars. Filling of speculum yellow-brown, with black dots. 
Outer part of wing also with some white mottlings, especially along costa. 
Fringe fuscous with black basal line, white at apex. 13 mm. (gallesaliciana 
Kearfott in part). 

June in New York; November in California. Larva on willow. 
Rocky Mountain and Pacific States. New York: Peru (Forbes). 
A very distinct form which will prove to have a wide range in the North. The 

costal fold is slender and very long. 
22. E. signiferana Heinrich (eastern form). Head and shoulders dark brown; 

thorax lighter, fore wing ash gray; the base somewhat darker, with oblique and 
excurved outer boundary; median fascia oblique out from middle of costa to 
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before anal angle; rich dark brown above, fading out below; its middle connected 
to apex by another less regular brown shade. A longitudinal black bar in outer 
part of cell and beyond, crossing the two brown fascie. 14-18 mm. 

September 1. 
New York; western States. New York: Hemlock Lake. 

' 23. E. heucherana Heinrich. Black-brown; fore wing with some white streak- 
ing on the basal patch, a moderately broad, -angulate antemedial fascia, and some 
white streaks on outer part of costa. Fringe with a black basal line; smoky 

-fuscous, cut with white below apex. Hind wing very dark brown, with paler 
fringe. Head with white face, and base of palpi. 10-13 mm. 

This may be a race of the western E. ruidosana Heinrich, from the same food, 
but it shows a genitalic difference. 

_ Larva in a digitate mine in leaves of Heuchera americana; deep red, with 
black head and cervical shield. Moth in May and June. 

Rosslyn, Virginia (near Washington). 

8. ANCYLIS Hubner 

(Ancylopera, Phoxopteris) 
Eyes moderate; palpi porrect, somewhat rough-scaled, or more rarely quite 

hairy, often clavate, large. Wings smooth-scaled. Fore wing faleate, the outer: 
margin usually concave from above M, to Cu,; the concavity variable in character, 
but sharp and deep, as in Eudemis. All veins free; M,.—Cu, mofe or less approx- 
imate at margin. Hind wing with M, and Cu, connate or stalked. 

Valve slender; cucullus sharply defined, slender; anal indentation usually broad 
and smooth; sacculus only sparsely spined; costal hook weak or absent. Uncus 
variable, bifid when present; socii very broad and hairy; gnathos slight, fused. 

I use the names Ancylis and Anchylopera as indicated by Walsingham and 
Durrant. In this country they have sometimes been interchanged, or, more often, 
the genera have been united. 

Key to the species of Ancylis and Anchylopera 

1. Fore wing with costa white from base to apex..............6. albacostana. 
1. At least apical part of costa brown or gray. 

2. Fore wing with a ,white triangle on outer part of costa, enclosed by a 
heavyaranoulate® blackish “bandit. c2) lls cris crs creel sie els 8. torontana. 

2. White outer costal patch not edged on lower side with blackish, or 
absent. 

3. Fore wing evenly brown to the speculum, which is contrastingly pale. 
l. tineana. 

3. Fore wing blue-gray and brown, with only costal strize whitish. 
3. carbonana. 

3. Fore wing dull fuscous with only costal strie whitish....4. wngwicella. 
3. Basal or medial part of wing with contrasting markings. 

4. A longitudinal dark shade from base to apex; the wing light gray 
below it. 

5. Shade sharply defined on lower side, forming two shallow scallops. 
2. diminutana. 

5. Shade diffuse on both sides, broken at middle of wing..5. goodelliana. 
4. No shade from base to apex; base of inner margin dark. 

5. Base of wing dark from costa to inner margin, with a well-marked, 
transverse, excurved or angulate outer boundary; ground of outer 
part of wing yellow or yellow-brown. 

31 A few Thiodias are likely to be sought here. They are distinguished by the white 
streak on the base of Cu. 
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6. Speculum absent; outer part of wing broadly yellow, with yellow 
PLING Cw a G5 Seeict os) sel oats ovat occ. SAIS Lele SRT ere Ne= RS ee See 12. divisana. 

6. Speculum a vertical lead gray bar; fringe dark gray....11. apicana. 
6. Speculum a broad lead gray patch with a tooth on inner edge and 

enclosing a brown spot at margin....../.=... 1S 
6. Speculum a narrow angulated lead gray band, followed by mottled 

OCHTEOUS Hija. Aide eeek aa EE eee 9. cornifoliana. 
5. Base of costa at most moderately paler than inner margin; the 

boundary diffuse; dark base below cell with strongly oblique outer 
boundary edged with a fine white line. 

62: Yellow-browitel) s52 sjhied eat e ee ae ee eee 13. fragarie. 
6: Chocolate ‘browm':,: 52 2b 3.2 > ieee Ve eee 14. floridana. 
65. imber browit: 6 4scteicees. iss Ghee ote hele eee 15. comptana. 

5. Base of inner margin ochre-yellow, contrasting with the whitish base 
of costa, but not sharply set off from it............ 7. platanana.* 

5: Inner margin gray, contrasting with the whitish costa, but with the 
boundary not sharply defined...) .. 45.05 .- 2ae 7. mediofasciana. 

5. With a contrasting brown or blackish patch on basal half, more or 
less, of inner margin, with sharply defined boundary on upper and 
usually on outer side: the costal region pale and contrasting with 
it. 

6. Basal patch followed by dark gray markings extending it almost to 
anal angle; median fascia on costa weak......1. nubeculana.” 

6. Basal patch ending abruptly about middle of outer margin. 
7. Fore wing without a-marked oblique fascia from middle of 

costa, rarely with a pale clay-colored one; outer part of wing 
without any bright yellow or brown; basal patch gray-brown, 
lobed at its upper outer angle, extending far into cell. 

2. subequana.* 
7. Fore wing with a conspicuous oblique median fascia from costa, 

or outer part of fore wing strongly shaded with ochre, or with 
a reddish basal patch. 

8. Basal and outer marxings of fore wing Ponce ORoTS and black- 
ish fuscous. 

9. Median fascia broadening below into a fuscous blotch cover- 
ing whole region of speculum, followed by a trapezoidal 
white patch “on costa::....5...- one eee 3. semiovana.* 

9. Region of speculum not suffused with a fuscous, the medial 
costal fascia followed by a pair of strie. 

10. Basal patch and fascia chocolate brown, with clay color 
between them; small (10 mm.)....6 angulifasciana.” 

10. Markings light fuscous on a whitish ground, only slightly 
tinted with clay-color; larger (15 mm.) 

13. ———__—_——_..” 
8. Median fascia largely ochreous or paler, when the basal patch 

patch is blackish, noticeably paler than it is. 
9. Basal patch blackish, contrasting with outer markings. 

9. burgessiana,” 10. murtfeldtiana.* 
9. Basal patch ferruginous brown or paler. 

10. Specular region of fore wing typically with a small dark 
dot, sometimes even light gray; median fascia with its 
lower boundary sharply defined and rounded over, not 
containing distinct black dashes...... 5. pulchellana.* 

“2 These species belong to Anchylopera. 
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10. Speculum without a dark dot, but frequently with more 
complex markings; median fascia normally diffuse be- 
low, and containing black dashes beyond cell. 

11. Costa Iuteous toward base, concolorous with ground of 
outer part of wing; basal patch edged with black 
above, its outer boundary meeting inner margin in 
ae Lone msl annitis Sraesy session eitals aranee nal os 4. maritima.” 

1]. Costa whitish toward base, much paler than outer part 
of wing; outer boundary of patch meeting inner mar- 
gin at right angles, the patch not outlined with 
black. 
Basal patch on its basal half without defined bound- 

ary, fading into the cream-w hite ae area. 
. platanana.” 

Basal patch defined, except sometimes at extreme base. 
13. Fringe of fore wing below apex cream _ white, 

faintly suffused with ferruginous ochreous. 
11]. lacimana.” 

13. Fringe of fore wing below apex dominantly fer- 
HUPINOUS CCHLEOUSEL eee 12 fuscociliana.” 

Omitted from key: Ancylis loricana; Anchylopera spireifoliana, metamelana, dis- 
coferana, dubiana, lamiana. 

I. Hind wing with M, and Cu, connate or barely stalked; fore wing with apex 
strongly drawn out; the outer margin with a deep concavity, centering on M, 

l. A. tineana Hiibner. Brown with some silvery striation toward apex on 
costa; speculum white, shaded with light gray; terminal line dark brown; fringe 
below apex whitish. Hind wing dirty white. 15 mm. 

April to July. Two broods. Larva dull gray-green with yellow-brown head; 
on poplar and various Rosacez, in June and late fall. 

Labrador to Massachusetts and Manitoba; also in Europe. 
2. A. diminutana Haworth. Dull brown, shading into whitish on costa, espe- 

cially toward base. Inner margin and outer margin below notch dull pale powdery 
gray; the upper boundary defined, and running in two shallow waves from base 
almost to outer margin, where two lead- colored lines converge to its tip from 
costa. Apex wholly brown, 15 mm. 

April to July. Larva on willow. The American records for A. uncana are 
probably in error for this species. (Uncana is a little larger and has M, and Cu, 
stalked. 

Montreal, Quebec, and Vermont, to North Carolina and British Columbia; 
Europe. New York: Peru, Black Brook (Clinton County), Crosby (Yates County). 

Il. Hind wing with M, and Cu, more or less stalked, rarely stalked half way to) 
apex. 

3. A. carbonana Heinrich (IKXearfott ms.). Dark brown with patches of somewhat 
shining dark gray; a large area on basal half of costa, diffuse below; a band of gray 
along inner margin, abruptly widened at middle of wing, and there ending; “two 
or three small gray patches in speculum; some smaller oblique bars beyond middle 
of costa; leaving the brown ground as an oblique fascia at middle of costa. 
Costa with many short blackish strie, becoming silvery white toward apex. 

Fringe dark, with two heavy white bars below apex. 12-16 mm. 
May and June. 

* These species belong to Anchylopera, 
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Maine to Virginia, west to White River, Ontario. 
4. A. unguicella Linneus. Eyes smaller and palpi larger and more hairy than 

in any other Ancylis. Shining violet-gray, strigose with blackish; basal third 
more finely strigose, its outer boundary moderately excurved; a barely traceable 
darker fascia from middle of costa to before anal angle; fringe with whitish 
base, and cut with two white bars below apex. Hind wing paler fuscous. (plago- 
sana Clemens. ) 

May; July. Larva on heath. 
Labrador, Manitoba, and probably general in cooler parts of Canada; Mt. 

Washington, New Hampshire, at 1,600 feet; Europe. 
5. A. goodelliana Fernald. Whitish, dusted with light brown, with a diffuse 

but contrasting brown shade from base to apex; usually nearly interrupted about 
a third way out, where it crosses from the fold into the cell; broadening gradually 
to three-fourths way out where it abruptly narrows and is thence narrow and 
sharply defined to the apex. Costal striation light. Fringe pale except at apex. 
Hind wings slightly browner. 15 mm. (Fernald says 28 mm., perhaps a misprint 
for 18 mm.) 

May. 
Maine to North Carolina and Washington. 
6. A. albacostana Kearfott. Dull gray, becoming lighter blue-gray toward outer 

margin and blackish below the white costal stripe, which runs quite uninterrupted 
from base almost to apex, and is widest at about two-thirds way out. Outer 
margin white, except toward apex; fringe gray-tipped. 19 mm. 

May. 4 
Tryon, North Carolina; Colorado, in May. New York: Black Brook (Adiron- 

dacks, June). 
7. A. mediofasciana Clemens. Ground a mixture of dull gray and light blue- 

gray, more or less mixed with white, especially toward outer margin. Costal 
third white, without definite boundary below, crossed by a blackish fascia at 
middle, as in torontana (which is perhaps an aberration of this species). Apex 
and apical fringe blackish; rest of fringe white. 
May and June. 
Maine to California. New York: Karner, Normaskill. 
8. A. torontana Kearfott. Fore wing mottled gray (badly stained in the type, 

which is the only specimen I have seen). Costa white from base practically to 
apex, with blackish dots along the costal edge; crossed by a broad oblique fascia 
at middle, and with a blackish shade below it, at least on outer part. 19 mm. 
(Proteoteras Kearfott.) 
There is some superficial likeness to Proteoteras crescentana, but the strongly 

faleate apex definitely places this species in Ancylis, where it appears very close 
to mediofasciana. 

Toronto, Ontario. i 
9. A. cornifoliana Riley. Basal half of wing dark gray-brown with some lead- 

eray iridescence; the outer boundary of the dark portion right-angled at middle 
of wing; median fascia dark chocolate brown at costa, where it runs along the 

edge of the dark base and is strongly oblique; much broader below cell; separated 
from the dark base by a paler grayish patch, upright, and composed of a mix- 
ture of yellow-brown and chocolate, forming a marked chocolate patch on inner 
margin. A gray band beyond the median fascia, strongly oblique in on costal 
half, and angled in below. Outer part of wing ochreous, with some golden lustre; 
the costal edge dark brown with paired whitish strie. Fringe lead gray. 7-12 mm. 
May and June. Not rare. Larva on blackberry, cornel, and birch. 
General in distribution. New York: Ithaca, McLean. 
LOMAS . Similar to A. cornifoliana; ground more evenly black- 

brown, the markings largely finely edged with clay-color; base strongly suffused 
with purplish gray, median gray fascia broad and fusing with the basal gray 
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toward costa; costal half of postmedial gray line almost longitudinal, the ground 
chocolate brown above it; lower half expanding into a broad diamond-shaped patch, 
enclosing a blackish marginal spot, and leaving only a narrow clay-colored mar- 
ginal line beyond it. Fringe deep ochre, contrasting. Hind wing blackish.  (corni- 
foliana Murtfeldt). 

May. larva a leaf-folder on rose. 
Hazelton, Pennsylvania; Missouri. 
ll. A. apicana Walker. Deep yellow-brown, becoming chocolate brown on basal 

third and toward middle of costa. Thorax brown, head paler. Base of costal edge 
of fore wing gray; a broad lead-gray fascia just before middle, of almost even 
width and moderately angled at middle of wing; a lead-gray line from just beyond 
middle of costa, obliquely out two-thirds of the way to the outer margin, then 
sharply angulate and straight, almost paralleling the outer margin, to the inner 
margin; the angulation preceded by a few black bars. Costal edge outwardly 
blackish, with double white strie. A black terminal line along middle of outer 
margin. Fringe dark gray. Hind wing mouse gray with pale fringe. 10 mm. 
May and June. Larva on raspberry. 
Nova Seotia and Pennsylvania to British Columbia. New York: Ithaca, McLean, 

Trenton Falls, Wellsville. ’ 
12. A. divisana Walker. Base deep red-brown, shading into violet-gray toward 

costa, and followed by a broad violet-gray fascia. Fore wing outwardly shading 
from light ochre to dull orange on costa, the speculum at most a slightly duller 
pale brown or cream area. Costa toward apex finely striate with gray, with a 
couple of white strie close to apex. Fringe pale brown. Hind wing pale grayish 
brown. 12-15 mm. 

May. ‘Larva a leaf-roller on oak and sycamore. 
Generally distributed. New York: Crosby (Yates County), Trenton Falls: 
13. A. fragarie Walsh and Riley. Ground tawny brown, cut into oval patches 

by bands of powdery violet-gray, which are narrowly edged with white. Base, 
as far as antemedial line, brown; the line fine, even, white; preceded by a blackish 
shade; strongly outwardly oblique from just below costa to A; then abruptly 
curving and meeting inner margin at right angles, beyond middle. Outer part of 
the dull violet-gray with a long brown streak from middle of costa tapering to a 
point just before the concavity in the outer margin; and with an oval longitudinal 
patch below it, more or less defined with w hite, ‘the two often fusing into an 
irregular patch. Fringe light brown; outer part of costa obliquely striate. 9 mm. 
(amblygona Zeller). 

July. Larva on Seats 
District of Columbia to Louisiana and Colorado. 
14. A. floridana Zeller. Deep reddish or chocolate brown; the basal patch and 

antemedial line as in A. fragari@; costa at base and band beyond the antemedial 
line blue-gray, somewhat iridescent; outer part of wing toward costa chocolate 
te tawny brown, finely striate with double white lines; middle of wing shading 
into blackish; dorsal part lighter blue-gray or blackish. Fringe pale brown with 
darker tips. “Hind wing mouse gray. 10 mm. 

Larva on bearberry, and doubtless on other swamp Ericacee. 
I have seen specimens typical of this form from New Jersey, Illinois, Missouri, 

and Iowa; and it is doubtless wide spread, but generally confused with A. comptana 
or some undescribed species. It is injurious, at least in Iowa. 

15. A. comptana Freelich. Dull umber brown, the basal patch as in A. fragarie, 
but not as clearly defined with white. Ground outwardly lighter fuscous, without 
blue iridescence, the markings dull brown, without any yellow tint. Besides the 
oblique costal bands separated by paired pale strie, as in A. floridana, there is a 
rather comma-shaped dark patch on the middle of the outer part of the wing, and 
a dark spot at the anal angle, the outlines of the two forming a well-marked double 
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whitish oblique stria toward the anal angle. Fringe fuscous, cut with two white 
bars at notch, below which it is crossed by a blackish shade, pale below. 

Larva injurious to strawberries in Europe. Moth in May, in New Jersey. 
New Hampshire; northern New Jersey; and perhaps widespread. New York: 

reported from Glens Falls, Nassau, and West Farms. 
It is uncertain to what extent the injurious strawberry leaf-roller of this country 

is comptana or floridana, or one of two or three undescribed forms of the group 
which appear to exist. Specimens from Lakehurst, New Jersey, in the region of 
injury, are apparently constant and represent an intermediate form with practi- 
cally the coloring of floridana, a little dulled, but with the outer patches of 
comptana distinctly marked. The same form occurs in Vermont and Manitoba and 
Colorado and has been confused with Anchylopera angulifasciana. 

A. loricana Grote. Shining bronze brown, with bright yellow markings on outer 
part of costa and outer margin. 

This species was described from Dayton, Ohio, but has not been rediscovered, and 
is probably exotic. 

9. ANCHYLOPERA Stephens 

(Restricted; Ancylopera auct.; Ancylis, in part; Phoxopteris in part) 

Similar to Ancylis, but with M, and Cu, completely united (fig. 264).  Palpi 
never as hairy as in some Ancylis. ‘The falcation of the fore wing is always broad 
and well marked. Markings characteristic, a little modified in A. nubeculana. 
Fore wing with a dark basal patch not reaching the costa, and with its upper 
boundary curving into the oblique outer boundary; costa contrastingly pale. An 
oblique median fascia from costa to middle of outer part of wing, where it is 
usually somewhat widened and abruptly truncate, outlined on upper side with 
white, and usually also on lower outer side by a fine line which is often partly 
lead colored. Costa outwardly with white strie, more or less distinetly paired; 
usually ending a little above the oblique fascia. Fringe usually dark at apex and 
pale below. 

The genus is quite homogeneous and derived from the comptana group of Ancylis; 
for a key to the species, see Ancylis. 

1. A. nubeculana Clemens. White; outer part of wing shaded with light gray; 
a short oblique bar at middle of costa. Apex shaded with brown, with a couple 
of black subterminal dots before the notch. A blackish patch on inner margin, 
with quite irregular upper boundary, extending nearly across cell at a third way 
out; ending at “middle of w ing, but followed by a patch of dark blue- -gray which 
is hardly distinguishable from it. Fringe broadly fuscous tipped, eut with white 
below apex, and broadly white at anal angle. 15 mm. 
Common and general in distribution in May and June. The lana a leaf-roller 

on apple and other trees, but rarely in injurious numbers. 
New York: North Elba, Peru, Palmyra, East Bloomfield, Rock City (Cattaraugus 

County), Crosby (Yates County), McLean, Ithaca. Niverville. 
2. A. subequana Zeller. Ground white, slightly tinted with clay-color outwardly 

and especially toward costa. Basal patch brown-black, irregular, its outer part 
extending up into cell as a more or less obvious lobe. Median fascia from costa 
weak or obsolescent; when strongest, clay-color. Speculum frequently incon- 
spicuous, sometimes defined by clay shades before, and beyond, and above it, the 
former crossed by some black lines. A black apical dot; fringe sometimes cut 
with dark gray at middle. Hind wing light gray. 15 mm. 

June and July. 
Nova Scotia to the West Coast, south in the mountains to Virginia; in the 

Northwest replaced by a grayer form, kincaidana Fernald. New York: Black 
Brook (Clinton County). 
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Easily distinguished by the peculiar form of the basal patch, and lack of yellow 
coloring. 
3. A semiovana Zeller. Markings gray-brown with a slight golden iridescence, 
on a white ground. Dorsal patch large, extending two- thirds way out on inner 
margin, evenly rounded, and followed by a white fascia. Outer half brown, from 
middle of costa and from about three-fourths w ay out on inner margin; a large 
trapezoidal white costal fascia at two-thirds way to apex, containing a very slight 
brown costal stria; the costal striz following it not distinctly in pairs. Speculum 
not distinct. Fringe contrasting, pale. 13 mm. 
May and June. 
Canada to North Carolina. New York: Ithaca. 
4. A. maritima Dyar. Clay-color, with a slight olivaceous tint, the markings 

edged with white. Dorsal patch long and narrow, the outer side strongly oblique, 
and ending at the tip of the anal vein, where the spot shades into the ground. 
Costal end of median fascia clearly defined, and lower end defined by a curved white 
line; the fascia longitudinal in general course near middle of wing; the two black 
dashes in the outer angle of the fascia distinct. Costal strie normal; apex 
dark; fringe concolorous. Hind wing mouse gray. 10-12 mm. 

Larva in summer on beach pea; moth the following spring and again in August. 
The species will probably occur generally along the coast. 

Kennebunkport, Maine, to Speonk, New York. 
5. A. pulchellana Clemens. Ground whitish, shaded with light fawn; median 

fascia hardly darker, clearly defined on outer side by a silver-white line which 
forms a sharp angle opposite the notch; where it contains a couple of obscure 
brown dashes. Costal striz fine, silvery, defining slightly darker yellow-brown 
bars. Speculum typically represented by a dark dot. Apex yellow-brown; dorsal 
patch yellow-brown, large and rounded. 13 mm. 
May to July. 
Massachusetts to Virginia and Illinois. New York: Ithaca. 
6. A. angulifasciana Zeller. Ground dull luteous; dorsal patch and fascia blackish, 

the former rather short and wide, ending rather squarely on inner margin; the 
fascia broad, defined on outer side with an angulate dull silver line, with a couple 
of black dashes in the angle. Costa outwardly with irregular pale and dark short 
striz, the ground of the whole outer part brown, but paler than the fascia. 8 mm. 
May to July; late August. Larva on clover. 
I have seen this species confused with A. floridana, from which it ean be readily 

distinguished by the contrasting pale costa. It is easily recognized by its small 
size and heavy, sharply contrasting markings. 

Generally distributed and not rare, westward to Illinois and Manitoba. New 
York: Crosby (Yates County), Ithaca. 

7. A. platanana Clemens. Ground cream-white, including thorax and whole 
base of wing. Dorsal patch defined only on its outer half, which is rusty ochre. 
Median fascia ochre, often interrupted by the cream-white ground, below costa; 
with two or three heavy black dashes in the angle, and often another in the 
speculum, which is more or less suffused with ochre: Costal strize light ochre, in 
a cream-white area; all the markings tending to become diffuse. 10 mm. 

Other specimens are larger and more diffuse in markings, with the dorsal patch 
almost completely lost, and with the black strie lighter. They may belong to 
A. platanana, but I suspect they are suffused forms of the burgessiana group. 

June. 
Apparently general in distribution. New York: Rock City (Cattaraugus County), 

Big Indian Valley, New Windsor. 

The remaining names have been used more or less interchangeably for specimens 
in which the basal patch is well defined, of moderate size, and varying from yellow- 
brown to black in color; the fascia yellow-brown, usually markedly paler than the 
basal patch, defined on the outer side by an angulate silver or gray line, and con- 
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taining a couple of gray streaks in the angle; the costal strie all paired, fine 
and short, on a yellow-brown ground, much darker than the whitish basal half 
of the costa. The specular region is yellow-brown or yellow, and is darker than 
the region just beyond the dorsal patch, but not sharply set off either from it or 
from the lower end of the costal fascia. The apex is a little darker, the fringe 
a little paler and duller brown. The hind wing is pale fuscous. I suspect that 
only one species, with a tendency to form numerous local strains, is represented 
in this series, but give the points of distinction as noted by their describers. 

8. A. spireifoliana Clemens. This is the oldest name of the series. As described, 
the fascia is slightly paler than the dorsal patch, both, however, being dark brown. 
The patch hardly enters the cell, and its outer boundary is but slightly sinuous. 
Larva on Spirea opulifolia, folding a leaf longitudinally and living on the paren- 
chyma within the fold. 

Described from Pennsylvania. 2 
9. A. burgessiana Zeller. Dorsal patch broad, variable in shape, brown, with 

some golden gloss. Median fascia dark rusty brown, the whitish area before it 
more or less dusted with gray. Outer part of wing rusty. Hind wing typically 
blackish; nearly white in var. pruni Heinrich. 15 mm. 

Type locality, Massachusetts. June and July. Larvae on oak and plum (pruni). 
New York: Rock City (Cattaraugus County), Ithaca, McLean, and Karner. 

Generally identified with murtfeldtiana. 
10. A. murtfeldtiana Riley. Small. Dorsal patch black-brown; median fascia 

yellower, reaching inner margin (though much paler below and diffuse on inner 
side), followed the whole distance by a whitish line, which is waved toward the 
inner margin. Speculum usually with a heavy black dash, preceded by a lead- 
gray patch in the fascia. 12 mm. 

May. Larva on oak. 
Described from Missouri. 
A. metamelana Walker is considered a synonym of spireifoliana by Fernald. 

The dorsal patch is blackish, the fascia red-brown, apparently not reaching the 
inner margin. 17 mm. Type locality unknown. 

A. discoferana Walker. Dorsal patch and fascia both brown, costal strie black. 
This is also considered a synonym of spireifoliana, but the dark coloring and 
small size (10 mm.) suggest rather angulifasciana. 

1]. A. laciniana Zeller. Patch and median fascia both ochre yellow, the wing 
toward apex heavily shaded with ochre yellow; with distinct black dashes in the 
angle of the fascia and some black scales in the speculum. 15 mm. 

Described from Massachusetts. 
This form seems identical with the following: 
A. dubiana Clemens. Cream white, with all markings ochre yellow except the 

two black dashes. : 
This form was described from Virginia. JI have seen similar specimens from 

Pennsylvania, Ohio, and elsewhere. 
12. A. fuscociliana Clemens. Ground cream to light ochre; paler toward base 

of costa; dorsal patch large and rounded. Fascia hardly darker on costa, quite 
concolorous below, and shading into the ground color; defined on outer side with 
an angulate gray line, formed by the fusion of the first two costal strie. Black 
dashes in angulation ‘of median fascia strong. Inner margin generally suffused 
with dull brown beyond the patch; this suffusion slight in some females. Fringe 
brown, duller than ground color. 16 mm. 

June. Larva on chestnut and elm. 
Generally distributed and not rare. New York: Rock City (Cattaraugus 

- County), Crosby (Yates County), Ithaca, McLean, Trenton Falls. 
This is hardly more than a subvariety of burgessiana, but appears to have a 

different range of food- plants. 
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13. A, ————————.. Light gray-brown, with some faint yellow tint over paler 
portions of outer half of fore wing. Markings as in A. burgessiana and A. 
fuscociliana, but easily distinguished by the lack of yellow or tawny. Costal 
strie double, the first pair only moderately enlarged; fringe mixed whitish and 
ash gray. 15 mm. (spireifoliana Heinrich. not Clemens; discigerana Walker 7). 

June and early July. 
Parry Sound, Ontario, to Pennsylvania. New York: Newcomb, Rock City 

(Cattaraugus County), Ithaca. 
The specimen now standing as type of spir wifoliana is this, but as Clemens’ 

supposed types were not labelled till long after his death I prefer to give more 
weight to his description, which is of a yellow- -marked species. 

A. lamiana Clemens appears to be Ancylis floridana Zeller. A. parmatana 
Clemens is not an Anchylopera but the species more generally known as crispana. 

10. NORMA Heinrich 

(Epinotia Kearfott, in part) 

Similar to Ancylis; fore wing with apex strongly produced, but not actually 
faleate, outer margin strongly concave. R, of fore wing arising from cell. 

Valve simple, with several long ventral spines from margin of cucullus; sacculus 
spinose. Uncus of two widely separated, weakly chitinized points. Socii long and 
broad, ribbon-like. 

1. N. dietziana Kearfott. Basal third blackish, median area white; outer two- 
fifths heavily shaded with light blue-gray. Antemedian line only a little excurved, 
the dark base more or less strigose with pale gray. A dark gray spot in middle 
of wing two-thirds way to apex, often connected to inner margin by a lighter 
gray shade; some oblique gray strie on costa; and apex shaded with dark gray, 
with a black apical dot. A dark gray terminal line below notch, not reaching 
anal angle. Fringe mixed gray and white. 15 mm. (Epinotia Kearfott.) 
May and June. Larva on Cratzgus. 
New Hampshire; Pennsylvania; Arizona. New York: Rock City (Cattaraugus 

County). 

11. RHOPOBOTA Lederer 

(Eudemis auct., not Hiibner) 

Similar to Ancylis; palpi large, porrect, and clavate; as in some Ancylis. 
Thorax practically smooth. Fore wing smooth, with R, and R; long-stalked (fig. 
263). A deep notch below apex, to which M, to M, converge. Cu, widely separated 
in the typical forms; convergent, but not actually running to the notch in R. 
ticifoliana. Hind wing ample, with R and M, approximate; M, and Cu, stalked; 
in male, with a patch of black sex-scales over costa and cell. Larva a leaf-roller ; 
with black head. - 

Valve of male with a row of stout marginal spines; uncus bifurcate, weak; 
socii large, with ends fusing in a hairy knob. 

1. R. nevana Hiibner. Dull brown with two very broad bands of lead-gray and 
a shorter narrower one near outer margin. Costa outwardly with heavy, paired, 
lead-gray strie, often connected with the transverse bands, especially in the 
female, but in the male usually separated by a streak of the brown ground. 
Almost always with a narrow antemedial gray band, 8 mm. (vacciniana 
Packard). 

Larva on cranberry and other dwarf shrubs; sometimes injurious to cranberry, 
where it is known as the “ black-head,” to distinguish it from Peronea minuta. 

Common, especially in peat-bogs; south to Pennsylvania, at least; also in 
Europe. 
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2. R. ilicifolana Kearfott. Dull fuscous, somewhat powdery and _ strigose. 
Inner margin contrastingly pale beyond middle; the boundary erect. Costa pale 
at second fourth, then more or less suffused with dark in the form of a broad tri- 
angle whose apex is formed by a black spot at the end of the cell; this shade 
reaching from the middle of the costa to the apex. 10-13 mm. 

June. Larva on terminal leaves of Ilex. 
New Jersey, North Carolina, British Columbia. Heinrich considers this a food- 

variety of R. nevana. 

12. KUNDRY A- Heinrich 

Similar to Norma. Fore wing with R, and R, completely united. R, arising 
from discal cell. Male with only one long ventral spine on cucullus of valve. 

1. K. finitimana Heinrich. Fuscous brown, more ferruginuous toward apex of 
fore wing. Base dark; a fairly broad antemedial and a median pale fascia, some- 
what scaled with lead color; speculum pale, with the inner bar leaden. Usually a 
black dot in apex; fringe fuscous with a black basal line. Hind wing dark. 
9-10 mm. 

Larva on Ilex verticillata. Moth in June and July. Pupa with large pro- 
truding orange spiracles. 
New Hampshire; Virginia. 

13. EPIBLEMA Hubner 

(Eucosma, Pedisca, ete., in part, with Notocelia Hubner) 

Similar to Eucosma. Fore wing (fig. 265) normally with R, arising well before 
middle of cell. Hind wing frequently thickened at inner margin, with a more or 
less distinct hair pencil; strong in H. suffusana (Notocelia Hiibner). Thorax often 
tufted (figs. 278-279). 

Male with valve bearing a small but distinct clasper; no strong anal or latera! 
spines on cucullus; anal indentation sometimes densely hair-spined. Costal fold 
always present. 

A few of the larvae are gall-makers. 
This genus merely represents the more primitive portion of the Eucosma series, 

and is possibly the most primitive of the Eucosmine, rather than Hemimene; as 
the spined abdomen of the pupa would indicate. As there is no superficial 
character to separate the species from Eucosma, they are included in the key to 
that genus. 

Key to the species 

1. Fore wing with two or more contrasting blackish patches on a paler ground. 
2. A triangular patch on outer margin, broader at costa, and an antemedial 

ONE) On) AMNEer+ MATSUI ly enc ie Kee tte chek edoree ooo Wiese aoe ee ena 8. tandana. 
2. A triangular patch on outer margin, narrowing to both costa and inner 

b10: Hota AE ca eRe aN tS Bene Na EERE ALARM OREN AIA cane Bos ied 00° 6 oc 6. culminana. 
2. A rounded patch resting on inner margin at one-third, and a smaller one 

ati bWwo-thirdisy We Our ilu satan. acai deen sian cp atyie As ee 7. brightonana. 
2. A rounded patch at anal angle only; base dark with oblique outer boundary. 

4. bowcana. 
1. No contrasting blackish patch along outer margin or at anal angle. 

2. Dark brown with contrasting pale speculum only. 
Se SMOKY: MOTOWN esate teracters ct aye n giiuschedeuss ee eats koe eae 1. strenuana. 
3.) Purple-erayigand) (brow) .\.) 45 sini ae e els thet ckoe Menem ener 2. abruptana. 
Otherwise marked. 
3. A clean-cut, irregular, oblique, white patch at middle of inner margin. 

3. otiosana. 

bo 
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3. No such patch. 
4. Deep purple-gray and umber brown, with a clean-cut, contrasting, 

median white patch. 
5. Patch covering a third of the area of the wing....... 9. tripartitana. 
Seplgatch wnat “as: Wargen. ig acacciaess Ieee te aparece 10. walsinghami. 

4. Lighter, at least outwardly; patch rarely well-defined. 
5. Fringe concolorous, powdery gray; a small species..5. abbreviatana. 
5. Fringe contrasting and dark, at least toward apex; anal angle often 

white like speculum. 
6. Hind wing and outer third of fore wing whitish; the base of fore 

Wine Conners Meola soogqeoosardoospasnoonud 16. illotana. 
6. Hind wing dark; fore wing darker, with much blue-gray, at least 

in postmedial region. 
7. Speculum mostly white, connected with dorsal patch. 

ll. dorsisuffusana. 
. Speculum with broad blue-gray bands. ; 
8. Fringe all powdery fuscous; base of wing white-scaled; 

speculum with a contrasting dark spot...... 12. carolinana. 
8. Fringe white at anal angle; base not white-scaled; specular 

region whitish. 
9. Median area pure white; normally large species. 

14. kennebecana, 13. scudderiana. 
9. Median area pinkish white with scattered dark scales; 

speculum obsolescenti weasel ee ae 17. desertana. 
9. Median area somewhat pinkish or dirty white, with several 

strong gray strie; speculum obsolete....... 15. obfuscana. 
9. Median area mixed white and gray, without pinkish tinge; 

Speculumystrone neces ee eee ace 18. suffusana. 
Unplaced: #. hirsutana, E. ochraceana. 

I 

1. E. strenuana Walker. Base of. antenna sometimes black. Fore wing smoky 
brown, lightly and rather evenly dusted with luteous-tipped scales, except the 
dorsal part of the median area; which is sometimes much less dusted or clear. 
Antemedial line obscure, rarely fine; distinct and pale on dorsal half. A_ tri- 
angular area along outer half of costa and extending down on outer margin to 
M,; striate with whitish, lead-gray, and often light brown; a pair of apical 
strie palest, and.often contrasting. Speculum a mixture of white and lead-gray, 
the white mostly in the upper outer portion, and containing some black dots; 
speculum preceded by a fine broken black line or a couple of dots. Fringe broad, 
the basal half powdery. 10-17 mm. (flavocellana Fernald, minutana Kearfott). 
May to September. Larva boring in Ambrosia; typical specimens especially 

in A. trifida, and small ones (minutana Kearfott) in A. artemisicfolio. 
General in distribution and not rare. New York: Stanley, Poughkeepsie (New 

York State Museum), New York City (Watson). 
2. E. abruptana Walsingham. Base of antenna inky black. A mixture of dark 

purple-gray, brown, and black, without contrasting markings on the general 
surface. Costa with some white strie, a strong one just before apex. Speculum 
strongly contrasting, white and silver, with a suggestion of black streaks. A 
little yellow iridescence in the speculum and between it and the apex. Fringe 
above blackish and obscurely banded; white at anal angle. 13 mm. (probably 
crispana Clemens). 

June. 
Northern New Jersey; Virginia; Texas. 
3. E. otiosana Clemens. Gray, shaded with blackish; the base blackish; with 

postmedial patches towards costa and on inner margin, separated by a narrow 
paler oblique gray band, as in Sonia constrictana; but often obscure, and, more 
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rarely, partly filled with white; the outer boundaries of the dark base inwardly 
oblique to the dorsal margin; a white dorsal patch, filling the space between the 
dark base and portmedial patch, usually irregularly quadrangular, with anterior 
sides roughly parallel and cut off squarely in the middle of the wing; sometimes 
with a narrow extension between the two postmedial patches. Speculum light 
gray with some black in the middle; costa with double strie toward apex. 
15 mm. (Monosphragis Clemens. ) 

June to September. Larva boring in pith and wood of stems of Bidens; hiber- 
aating as a larva in the dead stalks. 
Common and general in distribution. New York: Peru, Ithaca, Big Indian 

Valley. j 
4. E. boxcana Kearfott. Dull gray-brown, shading into deep brown on inner 

margin, especially between the median dorsal patch and the speculum. Outer 
half of costa with paler gray and darker brown oblique striations, fading out 
below. Middle of inner margin with a contrastingly paler, sometimes whitish 
patch, made up of four or five whitish striations, converging to their tips near 
the middle of the wing, and more or ,less fused; practically as in several 
Laspeyresias. Speculum contrasting, pale blue-gray, with a couple of black dots. 
Base of fringe more or less powdery. Hind wing concolorous. 15 mm. 
May. 
New Hampshire to Texas and Iowa. 
5. E. abbreviatana Walker. Pale gray, dusted with blackish, with a slight blue 

tint; base and. outer part a little darker. Antemedial line obscure toward costa, 
erect, and a little irregular, below. A few geminate white strie toward apex. 
Speculum of two vague lead-gray bands, with some black dots between them. 
preceded by a brown area containing black dots. Fringe powdery gray. One 
of the smallest of the genus. 10 mm. - : 
May and June. 
New Hampshire to Toronto, Ontario, and Missouri; south to the District of 

Columbia. 
6. E. culminana Walsingham. Light gray; strigose; the base slightly darker. 

A rounded, triangular, deep brown patch resting on costal two-thirds of outer 
margin, enclosing a pale gray marginal spot, and a small, subtriangular black- 
brown spot on inner margin before the anal angle, the space between the two 
more shining. Fringe deep brown, contrasting, with black basal line; white at 
the anal angle. Hind wing pale gray. Head and collar deep brown. 16 mm. 

August and September. 
Massachusetts to District of Columbia, Manitoba, Washington, and Colorado. 
This species approaches Rhyacionia picicola closely in appearance, but is smaller, 

with browner patches, and has a strong costal fold. Its dark head is also 
distinctive. 

7. E. brightonana Kearfott. Wings broad. Grayish brown, with dark brown 
patches; the one near the base of the inner margin large, as wide as high, and 
strongly contrasting; a narrow oblique fascia from middle of costa to end of cell, 
followed by some double pale costal stria with dark streaks between them. Apical 
region brown, more widely on the costa where it contains a double pale stria. 
the brown tapering to a point near anal angle. A small spot on outer part of 
inner margin. Speculum obscure, somewhat shining, with a vertical darker streak 

in the middle. 12-15 mm. 
August. 
New Brighton, Pennsylvania. New York: Ithaca. 
8. E. tandana Kearfott. Wings rather broad, dull gray, like dorsisignatana. 

A trianeular blackish antemedial patch on inner margin, reaching un to the fold: 
and a triangular apical patch; extending, on the costa, from four-fifths way out 
to apex, and down to Cu on the outer margin; but separated from the outer 
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margin, except at apex and lower end, by a narrow strip of the ground color. 
20 mm. 

June and July. 
Montclair, New Jersey, to Plummer’s Island, Maryland; west to Illinois... 
9. E. tripartitana Zeller. Dark purple gray, mottled with blackish; the dis- 

tincter black spots more or less clearly edged with brown. Median area white 
except for the costal fold of the male, which extends two-thirds way to the apex. 
Antemedial line erect, a little wavy, and rather nearer base on inner margin; 
outer boundary of median white area oblique and irregularly excurved, nearer 
base on costa. Speculum a vague blue-gray area, preceded by black dots in the 
blue-gray ground. 20 mm. 

August. Larva in a gall on Rudbeckia laciniata and on Solidago. 
Southern New York to Texas and Florida. 
10. E. walsinghami Kearfott. Eyes rather small. Ground a confused mixture 

of deep brown, purplish, and black scales, the specular region rather tending to 
lead-color, and sometimes with light brown strie toward apex. Middle of inner 
margin with a lar ge semi- elliptical white patch, formed of four partly fused striae. 
Fringe of fore wing coal black, with the usual black basal line not contrasting. 
15 mm. 
May. ‘ 
Hemlock Falls, New Jersey (type); Oak Station, Pennsylvania; Alabama. New 

York: Rock City (Cattaraugus County). 
11. E. dorsisuffusana Kearfott. Black, somewhat shaded with dark gray. 

Dorsal half of wing white from a third way out, contrasting; the boundary some- 
what irregular and indented above at two-thirds, where the white area is divided 
by a group of black dots; a few black dots on middle of inner margin; outer part 
of costa brown, with paired white strie; upper half of outer margin narrowly 
brown, cut with white at M,, where the brown is preceded by a black dot; fringe 
gray above, whitish at anal angle. 20 mm. 

In the male type, the black dots in the white area are almost lost. 
June and July. 
Cincinnati, Ohio. 
12. E. carolinana Walsingham. Base and costa gray, with a slight blue tint, 

striated with blackish; medial area below middle of cell white or pale; outer part 
a confused mixture of blue-gray and white, with a group of black dots at apex, 
and two irregular vertical rows before the region of the speculum, finely defined 
with white. Fringe slightly powdery fuscous gray, without basal line. Hind 
Wing mouse gray. 16-25 mm. 

July and August. 
Northern New Jersey to western Pennsylvania; south to North Carolina. New 

York: Ithaca. 
13. E. scudderiana Clemens. Base dark purple-gray and blackish, the area 

darker and less extensive than in illotana, with sharply defined somewhat irregular 
outer boundary about a quarter way out; median area white, with a few gray 
strie, light gray on costa; postmedial area mixed dull gray and light blue-gray, 
with some white; the speculum confused and slightly more white; preceded by a 
few black dots, one of them good-sized, and with a couple of fine black dots in’ its 
upper portion; a brownish area between speculum and apex. Fringe white toward 
anal angle only. Hind wing mouse gray. 20 mm. 

Rather common. The larva bores in the crown or forms a slight fusiform gall 
in goldenrod; emerging the following June. 

Generally distributed. New York: Lewiston, Buffalo, Ithaca, Albany, New 
Windsor. . 

14. E. kennebecana Kearfott. Fore wing white, shading into gray along costa; 
base dark gray, strigose with black; the antemedial line moderately angulate in 
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cell. Costa outwardly with paired fine white strie; the ground toward apex 
shaded with yellow-brown. ‘Speculum silver and cream-white, with some black 
scales; preceded by a region striate with black, and followed by a black bar; 
fringe light; the basal series of scales narrowly black-tipped, but hardly forming 
a line. Hind wing mouse gray, paler at base between veins. 13 mm. 

August. Type only seen. The veins in the fore wing are distinctly approxi- 
mate at the margin, which is concave. 

Kennebunkport, Maine. 
15. E. obfuscana Dyar. Base gray, transversely striate with blackish, its outer 

boundary about one-third way out, erect, and very slightly excurved; somewhat 
diffuse. Outer part of wing white, striate with light gray, slightly more densely 
in the postmedial region. A black apical dot, and terminal bar at middle of outer 
margin; fringe dull black, whitish at anal angle. Hind wing dark gray. 16 mm. 
(obfuscata Riley, undescribed). 
May to September. Larva in Solidago. 
General in distribution. New York: Rock City (Cattaraugus County), Ithaca; 

Clove Valley, Staten Island. 
16. E. illotana Walsingham. Wings broader than in scudderiana. Base black- 

ish, mottled with dull black on blue-gray; outer part nearly white, the boundary 
diffuse and farther out on costa; wing shaded with light gray toward apex, and 
before anal angle; speculum represented by two or three black dots before outer 
margin; fringe gray on costal half. Hind wing nearly white. 15 mm. 
May and June. 
Probably generally distributed. New York: Kinderhook. 
17. E. desertana Zeller. Basal third of fore wing blackish; strigose; with 

waved, erect, outer boundary; rest of wing white, with some gray strie, gathering 
to form a distinct gray and black triangular patch before the speculum, which 
is a mere silvery patch, with an oblique gray line bounding it above, resting on 
the outer margin. Terminal line and fringe blackish except at anal angle. Hind 
wing gray. 15-20 mm. 

Larva in Solidago. Moth at end of May. 
New York and District of Columbia to Texas. New York: Peru, Ithaca, New 

Windsor, Ramapo. 
18. E. suffusana Zeller. Hind wing with a deep fold on upper side, below 3d A; 

a thickening between it and the inner deep margin, containing a hairy pencil aris- 
ing near the base of the wing. Base, a postmedial patch toward anal angle, and 
apex dull gray; the medial area and speculum white, rather heavily shaded with 
light blue-gray, more heavily than in Hucosma scudderiana; costal edge dark gray 
with double white strie on outer two-thirds; some small black dots in speculum, 
and a transverse series of stronger ones just before it; fringe gray toward apex, 
white below; hind wing mouse gray. 16 mm. (Notocelia Hiibner). 

European specimens usually show considerable brown shading toward the apex 
and before the speculum, but more rarely are quite like the American strain, which 
is probably introduced. 

June. Larva a bud-worm on rose (fig. 278). 
Maine; northern New Jersey, Maryland; Pennsylvania; Europe. 

14. HUCOSMA Hiibner 

(With Pedisca, Steganoptycha, Halonota, Spilonota, ete., im part; 
Euryptychia; Monosphragis Clemens, ‘etc.) 

Palpi somewhat rough and beaklike (fig. 280); head rougher than in Las- 
peyresia and Hemimene, normal. Thorax smooth or tufted. Hind tibize with 
a moderate amount of loose hair only. Fore wing normally rather long 
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and oblong, the outer margin typically smoothly rounded, but often concave 
in the middle, with M, to Cu, approximate toward margin. Apex rounded or acute, 
never strongly falcate, but occasionally subfalcate. All veins separate, the separa- 
tion between M, and M, at base well marked. Male with a well-developed costal 
fold; so far as examined, containing a hair pencil. Hind wing trapezoidal, normal, 
without sexual modification; R and M, normally approximate at base, never 
separate; M, almost connate at origin with M, and Cu,, which are stalked, or rarely 
united. 

Larve usually borers in the. stems or roots of herbaceous plants, especially 
Composite. 

The genus is too large and rather heterogeneous, but attempts to divide it 
have, so far, not been very successful. Presumably several genera are derived 
trom it by the loss of the costal fold. 

The following key to species must be used with caution, as many species, 
especially of Epiblema, run very close. Females of Thiodia and related genera 
must also be watched for; a few of these are included in this key for convenience. 

Key to the Hucosmine with costal fold 

PVT OMeXLensiversilver, or pure: white areas): 20... 6 o.6.2. sce cee eee cee see 2. 
J. Not largely silvery or pure white....................00 2. eee e eee ee 6. 
2. Fore wing silvery ‘with a brown St. Andrew’s cross....6. Hucosma adamantana. 
PepHoKeuwincmwiuhn more complex: Markings. icc nc). se clcseereciee selec sos ee o. 3. 
jeeAu transverse: median or antemedian silver fascia....5.2.2.....+222+-+-+-.-- 4. 
3. A longitudinal silver streak from base to end of cell...................... 5. 
3. Basal half white, with an incomplete brown fascia...... 29. Hucosma grotiana. 
4. With an upright silver bar between the small basal spot and the fascia. 

8. Hucosma robinsonana. 

4. No spot between the basal one and the fascia....7. Hucosma quinquemaculana. 
5. A single silvery costal median spot, extending beyond the end of the streak 

mum wloner loweriedge of ‘cell! i. 0200. e nek eee eek eee ot 9. Hucosma ridingsana. 
5. An antemedial spot, almost reaching the base on the costa, as well as the 

TGGIe)! ONO cic abe aes eee Ce REO ener oe ee 11. Hucosma hipeana. 
5. A single median costal patch, joined before the middle of the wing to the 

SECA aes ay 3) hated oy oh ob 3) op atctenren ar aver ete comet 10. Hucosma argentifurcatana. 
6. Ground color largely bright green................ 9. Epinotia medioviridana. 
PRUE OU MERC CLUB.) tole: Sethi s Sra eNO She std Mt Shereae o 20 Ei ca oame SR eke sill 218 6. Ue 
7. Speculum with a group of regular rows of black spots...................... 8. 
7. Speculum with three or four streaks or spots, or absent................... 13. 
$. Area above speculum evenly buff...................... 1, Hucosma circulana. 
8. Area above speculum dusted with black or brown:....................... 9: 
Geebase: om tore wine evenly, yellow, not dusted. .2.. 20... . 01. see cee eee 10. 
9. Base of fore wing, at least along inner margin, dusted with brown........ 12. 

10. With transverse silvery gray bands toward base...... 5. Hucosma fraudabilis. 
“O, Bese wihollhy lO secre cabo unoorebor oro Gem oon tD bro ocmadmao cade UE 
ll. The area above the speculum, enclosed in a broken lead-colored circle, almost 

mubollivaaustedyawi th) DrOWMN!. ¥./01.12:2,- slece chs 0 cusiaitere sien steleles Thiodia annetteana. 
11. Less than half of this area dusted with brown.............. Thiodia refusana. 
12. Ground of apical half, and a streak in cell almost to base, yellow, not dusted. 

2. Bucosma scintillana. 
12. Wing almost wholly dusted with brown................ 3. Eucosma dodecana. 
12. Basal fourth dusted with brown, contrastingrerm clas: 4. Hucosma fratruelis. 
13. M, and Cu, of fore wing becoming coincident at outer margin. 

19. Eucosma cataclystiana. 
ee TI MEO T (SCPATALC 5-0-0 12'- here %e tototate lolole lo s/s 'elelelalnie eldieleinie sieves ciovieece.e oe 14, 

14 
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14. Ground color bright yellow, almost without marks....22. Hucosma bipunctella. 
14. Ground pure white, but marked with blackish.. ......29. Hucosma grotiana. 
14. Ground pure white on basal half of wing, contrasting with the brown apical 

Wienges esas Res taste ast le lisiacs on Se eet eb athe epee ee 21, ELpinotia rectiplicana. 
14. Ground color varying from cream to buff or bright ochre, with black scales on 

speculum’ only; 20k oo ie oe tol eos t Se ee eee 16. 
14. Ground brown, gray, or orange; or, if whitish, with considerable black scaling 

on general wing-surface, or black marking. este ks 1 To Ol 
15. No speculum; fore wing lightly strigose with pale brown on peari gray. 

25. Hucosma engelana. 
15. Speculum distinct, containing two or three black streaks or dots.......... 16. 
16. Base and most of costa whitish, contrasting with the brown area about the 

SPECulu mM.» sc. ented wie vekes o <cllexs asd chou anarsclevauston geeearneoeme 32. Hucosma giganteana. 
16. Ground color usually yellowish, the outer part not much darker.......... ie 
\7. Base, except toward costa, with scattered silver dots..................... 18. 
17. No silver dots on basal half of WANG 252 wigloce bis dle ooo nner ae 19. 
18. Bright ochre yellow, all white markings clean-cut and contrasting. 

18. Hucosma graciliana. 
18. Pale ochre yellow, shading into cream, the marks in part ill-defined. 

17. EHucosma albiguttana. 
19. Cream-color; longitudinally strigose with pale gray. 

; , 20. Hucosma pergandeana. 
19. With rounded pale yellow areas separated by bands of powdery light brown. 

21. Kucosma pallidipalpana. 
19. Buff with diffuse clay-color flecking................ 2045. Hucosma comatulana. 
20. With a distinct speculum, containing two or more black dots or streaks in a 

pale area between two silvery or lead-gray bars, or with the speculum 
represented by a silvery patch, preceded by distinct black dots, toward the 
INNER (MATIN oo isiehe w he eis o icldie is ease se bee tle (oie to gush @ clea Roa eee eS 21. 

20. No special marks at anal angle; at most, with a couple of silvery or lead- 
colored bands in species which have such markings on other parts of the 
wing also; white anal patch, if present, not preceded by black dots...... 54. 

21. A white patch on middle of inner margin; sometimes lightly streaked with 
gray, but contrasting with the general surface; or with a larger whitish 
area: extending: to janall angle... 2........ 32): se. one Oe ee Eee 22 

21. No white at middle of inner margin; the patch sometimes traceable but so 
covered with gray strie as not to contrast at all.:....0 jameeaeeueeee 36. 

22. Patch more than a third as long as wing, extending at least to the costal fold, 
and with sharply defined boundary snc kehegebellepahs 2 SNS Sees 9. Hpiblema tripartitana. 

22. Patch smaller or ill-defined on upper side )....::).52 2-0: ose ee eee 23. 
23. Speculum also a large and clearly defined whitish patch, separate from the 

one ‘on the middle of: the margin: 22 .% who 2 26 22 ieee 8. Epinotia sinilana. 
23. Speculum not marked by a clearly defined patch..................-...-.2& 
24. Outer part bright PLOW: test deneetncsunt «tite HORE 16. Epinotia walkerana. 
24. Ground color all gray or dull brown, or with a very little brown at outer 

MALIN: fhe oie Fass o Mey Seis «soi sis ein 8 clots os Sialkot] leis eee eee re 26. 
[25. Vacant. ] 
26. White patch pure white, with clean-cut boundary all around, mostly defined 

with black; oblique and quite irregular............... 3. Epiblema otiosana. 
26. Patch more or less ill-defined; when most contrasting, meeting the light 

brown shadings of the wing ‘without any dividing: lines eee eerie: OT. 
27. Line in base of ‘fringe black, clean-cut, and reaching (less intensely) to anal 

EY Td nn SURO MonnnE omar OOO OmosO Spe onoce dc ssohsschss 2225538 28. 
27. Base of fringe powdery or diffusely gray, rarely fuscous; fringe often white 

toward analfangle: 2.2... oe cee ce cin cow oe wee e oe vel tteeity tte teeter 29 
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. Antemedial line running obliquely in‘to inner margin; inner lead-colored band 
or gjoaoullimen’ sok, sd ogucoey cob dbebmicooes Seor 18. Epimotia momonana. 

. Antermedial line LE a a to inner ee inner lead-colored band 
irregular and broken...... aS 19. Epinotia transmissana. 

> AN triangular blackish patch more than 1 mm. wide at the middle, resting on 
GUUS TWARTFETT haa Meee eras Geom, oc) oi blot othe. oo Bn mien ce ee 6. Epiblema culminana. 

Nomi Miaremaroinaly patchy ics ayers etale a aget! ate s wlliotaln ss vicvareic ares eels elevelette 30. 
» Whale OUieP DyOsEiC Aline. cog ooessoucsaedoe code nade csoosouoeb od 31. 

NV holemontenmtwo-chindssnot whitishmerr-i)-prl- eit se ce lei seis ctor 32 
. A squarish blackish patch before the speculum, as dark as the base; fringe 

LOLI 3:0 4 0 Se a eS ae eae alata orale Sareea 17. Epiblema desertana. 
. Area before speculum hardly darker than the ground; fringe blackish toward 

GORMIEL. 6 0-0 ‘9 0 OCICS RRR REN RRO nO mM Tee rN ed ans a aera 16. Epiblema illotana. 
2. Dorsal area, between white patch and speculum, of the fuscous ground color, 

somewhatushaded with black. 22s gace8st-s-n50saeenne 4. Hpiblema boxcana. 
. This area scaled with blue-gray and white; with clearly defined, black 

LOLS PR RE ele wae ST Le Ee, MIG BIG VANS Sa ena GE eR RRS SS teh Ghai cael ede SOF 
33. Speculum mostly white, connected with dorsal patch. 

ll. Hpiblema dorsisuffusana. 
Do mOpecwiumaawitn broad blue-oray bands). cys. fi. i).)- si che cheicieie 2 ole Hee oe) ele cae 34, 
34. Fringe all powdery fuscous; base of wing white-scaled. 

12. Epiblema carolinana. 
34. Fringe white at anal angle; base not white-scaled.:...................... 35. 
35. Base deep brown and blue-gray; median area strongly contrasting, white, with 

ARO MVMO TOV AS GTS COL shicy/et scare hiekavete tres syed cholies aaiel oder ab ose 13. Epiblema scudderiana. 
35. Base of a less intense smoky gray and blue-gray; median area, half gray, less 

COMERAS IM Omnis: seb. Sh. caus ma saatnis Seb s cia le ia Menekeh as 18. Epiblema suffusana. 
36. Dorsum wood brown, contrasting with the blackish costal region; speculum 

of the lightest wood brown, with a single clear black dash in its upper 
[DOOM . .. 23 als Bem Moo eee errno etr Cana ein Eom Senay A 15. Hucosma rusticana. 

36. Dorsum not broadly wood brown, contrasting with a blackish costa........ 37. 
37. Wings blackish, the speculum a contrasting pale patch.................... 38. 
PUP Vanesmnovssolid dark with pale speculuml: 25 52sec ets oe in mete sae ok 39. 
38. Terminal joint of palpus and second joint of antenne black. 

2. Epiblema abruptana. 
Pomehenminalsjoimt of palpus not black... 0.51... 5.2. «2-0: 1. Epiblema strenuanc. 
a eMeCHRbTOWMythemspectlum Very, ODSCUTE: 2.0%: < se. cf id cle + alae ole ln Scots) aneliaeel dee ls 40. 
39. Usually light grayish brown or gray; never brown with obscure markings....41. 

. Costal strie at middle of wing blackish; region above speculum not dusted 
SAUL IMR VW ULL OME rapier pspidc fic lay nirais hav oteNal,« fexeucttopevevecales eed ste elerehs 12. Hucosma mandana. 

40. Costal strie all geminate, whitish; region above and before speculum usually 
cae St UpPed! SCALES): aise «so cueleeiaisle) als che cue) spetels 14. Eucosma fulminana. 

41. With sharply defined evenly colored dark patches............0........05. 42. 
El DaE NOMGUT CIMT EIC CCG nier < =/tlirs (Aer. y. 0 Reaves ence Ih aera galen che pein Uhsta tomate puke wtuohe ral ameIeR 44. 
42. Patches dark brown on a light brown ground, a third way out on inner margin 

GING) MCA ehaeyl < ewaled eee kabel ct ccoln Bromus eto esomes Oc Geib Mein cD aloe aay ced Ai de 43. 
42. Patches at anal angle and along outer margin; blackish on a pale gray 

TO UU CMM MA Pies, te svat aslos's 8 ey'm, te o's sane WRT spe aperiociney scat laie| oy Slee 6. Epiblema culminana. 
43. Somewhat less defined ones also at end of cell and along outer margin toward 

CONE), 5 6 5. ai Os SRE IRIE OE aco ath creat Dae ena 7. Epiblema brightonana. 
Pm Vubntherswo: dorsal patches only... .2)s-6 1.2.2 ees 2 19. Thiodia tomonana. 
44. With a clear black line in hase of fringe, usually interrupted with white 

GuIOSIUEMmeM emote COLI Su rara ia tera, ene eas otter ia iratarata he salete <i eioystovetre sechodiyeeuescire 45. 
4. Fringe powdery gray toward hase, or, rarely, with a continuous light-gray 

UTIGNS? on’ a 8 irk UNE ISU RR Be a ool Saat AU see 20 cas SUNS aa a al ee 47. 
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5. Gray; the scaling wholly black and white, or with a brown patch on middle 
of inner TAT OUT Sees dices aac a is ech ate Maat ie: oe 15. Epmotia nisella. 

. Brownish, with considerable brown scaling, especially along outer margin. .46. 
- Costal striz conspicuous; outer two- thirds of wing pale gray. 

ec Epinotia solicitana. 
. Costal striz obscure; some lead color toward apex. Epinotia hamptonana. 
. With central area of speculum luteous, and a ie irregular patch along 

base of inner Margin wis eae). Soko nett ene ELucosma eumea. 
. Without luteous markings along inner margin or in speculum............. 48. 
. Ground nearly evenly blackish; speculum surrounded by three dark lead-gray 

PATCHES Ae shaietcs bee Art racim ms aedtn cepa eis Nee vies ES 28. Eucosma womonana. 
Fen 0 ae Ree Ce UMAR clo dco 0c on 086 49. 
> Head and: thorax: conspicuously hoary... .o.ae 0 e:su0.. fie ee 50. 
. Head and, thorax nearly ‘even ‘brown. 022 J... 6. 2D os 
. Outer margin convex with a couple of black dots before speculum. 

5. Epiblema abbreviatana. 
. Outer margin concave; a dark vertical line or larger shade before speculum. .51. 
. Outer margin evenly concave on upper half. 3).. 2.0. epee ell 52. 
. Outer margin with a small notch, as in Proteopteryx....2. Hxentera improbana. 
. Ash gray with contrasting dark base and oblique median fascia. 

28.1. Hucosma palabundana, 28.2. Hucosma fiskeana. 
Not ‘so; miarkedioy 005s deb ics wale oi aietlidila sun dese eet eee 52%. 

521%. Speculum large, conspicuous; antemedial line concave below. 
31. Hucosma zomonana. 

5214. Speculum obscure;; antemedial line all convex...... 30. Hucosma gomonana. 
53. Postmedial patch on inner margin obliquely truncate and clean-cut above, 

separated by a narrow even oblique stripe of the ground color, from the 
postmedial patch at the end of the cell; or with the two patches fused into 
a fascia which is sharply indented on its basal side at the fold. 

1. Sonia constrictana. 
535 Otherwiseimarked! es nave ice ene Be a ee eee 4. Epiblema boxcana. 
54. Hind wing bright orange............ Base Piste 26. Hucosma graduatana. 
54, Hind wing not. bright-colored ..j4 cots sleet cdi ctor: eee hete ea Roe enero 55. 
55. With sharply defined contrasting dark brown patches, but the base of the wing 

of sthe ‘palerpround) ‘color ..03 «one can as oh oa ele oo oe erro 56. 
55. Without such patches Dies vend WMG ald. Mg ala ete eian Plalel bs ceteuen asia! aie Chena aR 59. 
56. Two subequal dorsal patches only.....:.........:...-.- 19. Thiodia tomonana. 
56. A patch near base of dorsum and one along outer margin toward apex. 

8. Epiblema tandana. 
56. A large median patch like an inverted V, clearly defined on its lower part and 

strongly contrasting, but tending to fade out toward costa. 
24. Hucosma similana. 

56. A conspicuous patch toward base of inner margin, and a dark, but not always 
clearly defined, patch over end of cell; the one at anal angle small or 
ADS SIG ee ep eM NR CHE Mee Ci bash ie UR uaN erties om 24. Hucosma dorsisignatana, 5Sas 

56. A large patch on outer margin and a small one at anal angle..............- 57 
Sis xpanselcl 6: panama Ais betas apa Ro Wiel aver ih Accent ra as vere ae 6. “Bpiblema culminana. 
SVN xpansers Oem, Oe Peewee ee meant eee Mevee ern cheteee ete 10. Rhyacionia picicolana. 
58. Height of antemedial spot more than one and a half times its width. 

var. diffusana. 
58. Antemedial spot wider, often as wide as high.................... Typical form. 
59. With a straight oblique shade from middle of costa to anal angle. 

23. Eucosma juncticiliana. 
. A broad brown oblique median fascia, meeting another from apex at middle 

OL NVA Cs Pe emer Seiten ctce ae ak hee mahonetlenc baseh Mela chal a GRAN a Reeseet 22. Epinotia signiferana. 
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SO, INO gma sinaler eS oee bolle te cocks cto Store Sein ais ors Cire Cea RSE IIE ae 60 
SOME TOUNAMCOLOTEUStY, OnAN GEA. \ercis i cices ocho a Seo ee eee etl ee aresicisiets 61 
GO, Grrowiaal Gollere MOR OPIN os.3.coolls oo adits cloud Hood one eed d ouola to ob cae ob 62. 
61. With a broad, evenly colored apical area.............. 10. Epinotia madderana. 
61. With transverse pairs of gray striw, as in Evetria...33. Hucosma monitorana. 
62. With a white basal dash shaded below with black...... 35. Hucosma bilineana. 
GZeeNoOpblackgandmwihite basal: dash Vrs qe cieitcs juste: ae ia eceic) os =: eves aveveusicts aicesiare 63. 
63. Ground largely whitish, or strigose with hght blue-gray; the base darker. .64. 
63. Not dominantly white or heavily striated with white.................... 66. 
64. Fringe dark on upper half of wing or toward apex only; hind wing of male 

LAGOS hYgAV MGC Nees tc nee iene Poo vier tn et ete oie cea aeee bore Mtoe 16. Epiblema ilotana. 
Gli rineewandwhind: wine: danke. <5) ysis tuelate, eye cy sere w «i slo meio cen uensp a) oye shats) savers 65. 
65. Medial area nearly pure white; hind wing paler; fringe of fore wing almost 

Soli diecast kaperaey lacy sinc sca. eras een ree Mae sroi er apie cleats 17. Epiblema desertana. 
65. Medial area with two or three strong gray strie; fringe white on lower 

third; hind wing mouse gray in both sexes.......... 15. Epiblema obfuscana. 
65. Median area with a white fascia in basal portion; hind wing dark brown. 

23. Epimotia heucherana. 
SOueTInocwiiNaecontinuous, black basal limen. ..). 4-2-2 056-2 ae ve + oe 67. 
66. Fringe usually powdery gray toward base, without black basal line........ 69. 
67. Wings broader, ground deep brown; contrasting with the black line in the 

FEATT CM Ne  Fatel sayoyts fa lst sYokoet Socios Pastore) saieke auth os ease 1. Epimotia nanana. 
67. Yellow ‘brown with ochreous fasci#............... 34. Hucosma tocullionana. 
67. Wings narrower; ground gray, not contrasting with the line in the fringe... .68. 
Hom DankersmolkayaOrayeyn )-\--)2\2' de le ise a eine ae. L4s Hpnotia andane. 
SmI OMn GROAN Porgy sc 65) 20e ante coals auoueeieic ete eel eels gia stale ss ll. Epinotia laracana. 
69. With an oblique lead-colored line running toward anal angle, converging with 

ImsimMilanesubterminalOnes.. sso sae ele oe lec 16. Hucosma sombreana. 
bom Nomovliguemlead-colored: Uimey 5s sa) erative oe ae dot sleietey eicle cieve cleseveaeiete +s csoiere 70. 
70. Ground blue-gray under a lens, appearing usually as two paired bands and 

Fim OGkel Cis chlo osoke Coop ane O SE ReSe mace ane 30. Hucosma gomonana. 
ORC HOUR OCA OLUC-OT AY ica: ciays ross Gloss a, Shela lara aide sede wae tole olelatelesesereie retails jaro eueielers ale 
71. Apical third of costa, and outer margin to anal angle contrasting, pale, with 

an even, straight, dark-gray subterminal line. .Hystrichophora kokana. 
mimeNoveven dark subterminal line..........--.+s0s+ccsecencccsdusssvoeeed 12. 
72. Brownish, flecked with little groups of white-tipped scales; expanse about 

AED MMBULUTIL Preece lls Fo) sks s)ahlah ig taieh lial el Sears o's) aa desel aren siomtpenael ero 13. Eucosma nandana. 
aoe Vinchmeamaller not hoary-flecked . 5/2). 5 jc5 es ese eeisieies esles sissies cles 73. 
fee ASi-Onoyeanearhye evenly: "MoOttled ia. ay ie acts oO lelty = ere sreieye cles 1 ser ol elias eitele she 68. 
73. Whitish, with contrasting blackish transverse shades trisecting the wing... .74. 
iAmGroundetleckeds with blacks. .cmce..20+- sec ese denne ee: 13. Hpinotia yandana. 
74. Ground nearly even pale gray to blackish............. 12. Epinotia vertumnana. 

1. E. circulana Hiibner. Fore wing light brown on basal half, light ochre on 
outer. With some small silver streaks and spots in middle of wing and near apex; 
a silver streak from costa at three-fourths of the way out to outer margin, curving 
in its outer part so as to leave a clear yellow semicircle above the speculum. 
Speculum of two horizontal rows of alternate black and silver spots, the upper 
row normally containing five or six spots and the lower reduced. Fringe powdery 
gray. 15 mm. 

North Carolina and Louisiana to Florida. New York: Staten Island ( ?) 
This species presumably occurs northward, but northern records, so far as I 

have seen the specimens recently, are based on other species of the group. ‘The 
type is said to have come from Pennsylvania. 

2. E. scintillana Clemens. Whitish, heavily dusted with brown, on basal half; 
light yellow on outer half. Base of inner margin less powdery than the general 
surface. A streak without the powdering, on the cell from base to middle of 
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wing. A silver bar across cell near end, and some smaller silver spots, but without’ 
a distinct silver circle on outer part of wing. A silver subterminal line ending 
at middle of outer margin. Speculum with four vertical series of three black 
spots each; with three vertical silver bars, one before them, one between the two 
middle rows, and the other beyond; the region ahove the speculum heavily dusted 
with black, and often in longitudinal streaks. 16 mm. 

June; August. 
I have seen this form only from Cincinnati, Ohio, Illinois, and westward. It was 

originally described from Pennsylvania. 1 suspect this is the “cireulana” of most 
eastern records. ; 

3. E. dodecana Zeller. Dull powdery brown-gray, with only slight yellow streaks 
along the outer margin. The pale streak in the cell faint or absent. Markings 
as in £. scintillana. 18 mm. 

June. This is very probably a variety of EH. scintillana; E. randana, from the 
Rocky Mountains, appears to be a larger race. 
New York to Texas. 
4. E. fratruelis Heinrich. Basal fourth powdery gray; second fourth deep 

ochreous, bisected (toward costa) by a vertical lead-gray fascia; the ochreous 
fascia beyond it very narrow on the inner margin; outer.part powdery gray; a 
lead-gray median fascia from costa perpendicularly to top of speculum with a 
little yellow beyond it at costa; speculum of five rows of partly fused black dots 
(normally 2, 2, 3, 3, 2), the first and second separated by lead-colored bars, and 
likewise the third and fourth. Apex ochreous, bisected by a lead-colored fascia. 
Hind wing blackish. Head, body, and fringe powdery gray. 

July to. September. Described. from the types in the United States National 
Museum. 

Southern Pines, North Carolina; Georgia. 
5. E. fraudabilis Heinrich. Ochre yellow or yellow-brown, including head and 

thorax. Complete antemedial and medial lead-colored fascize, the antemedial at a 
third way out; three silver dots beyond, the second outwardly oblique and running 
down along upper outer side of the very large speculum, which almost reaches 
the costa; a lead-colored fascia on outer margin. Lower half of speculum with 
six rows of black dots and three lead-colored bars; the upper part of the speculum 
with alternate cream-colored lines and series of vlack scales. Hind wing paler 
than in £. fratruelis. 

June and July. 
Skvland, Virginia; Southern Pines, North Carolina. 
6. E. adamantana Guenée. Fore wing silver white, marked with golden brown; 

fold in male brown; a brown fascia from middle of costa to outer part of inner 
margin, crossed by one from inner margin at a third way out, to apex, reaching 
the outer margin near the middle and running along it to the apex; dorsal halt 
of outer margin narrowly brown-edged; base of inner margin brown. 18 mm. 
September. 

Coastal marshes from New York to Florida. 
7. E. quinquemaculana Robinson. Fore wing gray-brown; a silver-white spot 

at middle of base; a broad irregular transverse fascia at a third way out, twice 
as wide at costa as at inner margin; a rounded-trapezoidal patch on costa at two- 
thirds way to apex, and a smaller spot before the apex; a rounded spot opposite the 
postmedial patch, close to inner margin, but not quite reaching either the margin 
or the costal spot. 18 mm. 

June; August and September. 
Lucaston, “New Jersey, to central Missouri, Arkansas, Louisiana, and Florida. 

New York: Wells (New York State Museum); Bellmore, Long Tsland. 
8. E. robinsonana Grote. Gray-brown; silver spot at base less distinct than in 

EH. quinquemaculana. An antemedial fascia a fourth way out not quite reaching the 
costa; a similar, broader one just before the middle of the wing, rarely reaching 
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the costa, irregular on the outer side, and rarely widening toward the inner margin. 
The two outer spots on the costa much as in H. quinquemaculana, more nearly 
equal, squarer, and each containing a minute brown dot on the costa; spot on inner 
margin further out, reaching the outer margin below, and less evenly rounded. A 
minute white streak on middle of outer margin. 13-18 mm. (quintana Zeller). 

June and August. 
New Jersey to Kansas, Alabama, Louisiana, and Florida. 
Var. tryonana Kearfott, from North Carolina, is a variant with each of the 

two outer costal patches almost divided into a pair of bars, and the anal patch 
divided into a group of four partly fused spots. The antemedial fascia is even in 
width and does not reach the costa. I have only seen the types, which were taken 
in May. 

9. uaineeana Robinson. Varying from pale ochreous to pale brown; the mark- 
ings finely edged with black. A silver streak through middle of wing from base 
to end of cell, ending in a point; a silver streak along middle third of costa, leaving 
costa at two-thirds and ending in a point between the end of the first streak and 
the apex; a small costal dot beyond it; and a targer trianguiar patch before apex; 
an irregular silver mark at anal angle, and inner margin silvery; a small silver 
triangle on costal half of outer margin. 20 mm. 
A specimen from Illinois differs only in the silver costal streak extending prac- 

tically to the base, and outwardly joining the two outer costal spots (Conchylis 
Robinson). 

August; September. 
Manitoba to Illinois, Louisiana, and west. 
Besides the two following, there are several other well-marked forms of this 

group, which may he new species, or more local strains of ridingsana. 
ly. E. argentifurcatana Grote. Usually considered a variety of EH. ridingsana, 

but at least a constant and clearly defined form. Similar to H. ridingsana; median 
stripe deeply notched on lower side; basal end of costal stripe curving down and 
joining it at the point where it is notched below. 40 mm. Not seen. 

A form of this group from Southern Pines, North Carolina, and Texas agrees 
with this, except for its much smaller size. (20 mm.) It has been taken from 
August to October. 

Ontario. 
11. E. hipeana Grote. Markings mostly as in ridingsana; costal streak divided 

into a bar on basal two-fifths of costa, fading out just before reaching base, and 
an oblique outer fascia starting at middle of costa, and running out obliquely 
across the end of the cell, like the outer part of the costal stripe of ridingsana. 
37 mm. This is also a possible form of ridingsana. 

Port Stanley, Ontario. 
A dwarf variant of this form also occurs in Nantucket, Massachusetts, North 

Carolina, Illinois, and Texas; it flies in August and September. 
12. E. mandana Kearfott. Dull brown, not powdery, lighter than EH. fulminana. 

Costa faintly striate with blackish on basal two-thirds and with lead-gray and 
dirty white toward the apex; the last stria at the apex distinctly whitish, large, 
and a little contrasting. A lead-colored line from costa at three-fourths way out, 
to outer margin about at M.. Speculum somewhat paler, with two lead-colored 
bars, more nearly parallel than in #. fulminana; the outer bars broken, enclosing 
three black longitudinal streaks. Fringe powdery white on blackish. Hind wing 
mouse gray; the extreme apex striate. 18 mm. 

June. 
New Jersey to Texas. 
15. E. nandana Kearfott. Fore wing broad; outer margin slightly concave, but 

not notched. Fuscous, regularly dotted with little groups of white-barred scales: 
base slightly darker, its outer boundary oblique inwardly to inner margin; a 
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suggestion of oblique dark shades over end of cell, and opposite it at anal angle. 
Fringe concolorous; hind wing slightly paler. 30 mm. 

September. 
North Carolina to Manitoba. 
14. E. fulminana Walsingham. Deep dull brown, practically the same shade as 

in E. sombreana and mandana; more or less, though usually only slightly, mottled 
in two shades; often with an area of narrowly white-tipped scales below and 
beyond the end of the cell, and some scattered white scales. Costa with geminate 
paler striz, becoming distinctly Whitish toward the apex; the last one nearly 
1 mm. back from the apex. Speculum composed of two broad, vague, irregular, 
lead-gray bars, the outer one normally broken in two, with, as a rule, some black 
scales between them. Hind wing mouse gray. 27 mm. 

Late July. 
Illinois and Wisconsin to Texas. 
15. E. rusticana Kearfott. Fore wing luteous on dorsal half and toward outer 

margin, including apex; shading into blackish on costa, except at the apex; the 
darker parts more or less streaked with black. Speculum a vague, paler, and 
grayer area, with a couple of long black streaks. Fringe Iuteous and light brown. 

June; August. 
North Carolina to Illinois and south. 
16. E. sombreana Kearfott. Dull gray-brown, mottled faintly, and becoming a 

little warmer brown toward the outer margin; with geminate pale costal strie; 
base slightly darker, with oblique outer boundary; a lead-colored line along outer 
margin, nearly meeting a shorter one at anal angle; with some black scales in 
the space between, but no definite speculum. Fringe powdery. 16-22 mm. 

July and August. Larva in Helianthus. 
New York to Manitoba, North Carolina, and Arkansas. New York: Ithaca, 

Brooklyn. 
17. E. albiguttana Zeller. Pale ochreous, with scattered silvery gray spots of 

a few scales each; costa obliquely striate with whitish, the outer striz lightly 
edged with black; speculum of two vertical silver bars, connected by three con- 
trasting fine black streaks. Base of fringe dusted, black and white. Hind wing 
very pale gray. 12 mm. (ochraceana Fernald). 

June and August. 
New Hampshire to Virginia, Texas, and Kansas. 
18. E: graciliana Kearfott. Doubtfully distinct from EH. albiguttana; ground 

brighter cchre yellow; silver spots clean-cut and sharply gray-edged, as well as 
the striz on the costa; one stria from the costa reaching practically to the outer 
margin, curving around the upper side of the speculum at a little distance. Hind 
wing darker gray. 

July to September. 
North Carolina. 
19. E. cataclystiana Walker. M, and Cu, of fore wing becoming coincident at 

margin. Fore wing dull ochre, somewhat mottled, or more rarely, yellow-brown; 
costal striz pale, somewhat silvery, distinctly defined with dark, the last one 
running along the outer margin, which is drawn out and subfaleate, about as in 
the lowest species of Anecylis. First silver bar of speculum slightly oblique, 
preceded by a brown shade and followed by two strong black dots; outer bar short, 
marginal. Base of fringe powdered, black and white. 16 mm. 

Aberrant specimens have a brown ground color and the area above the speculum 
crisply dusted with white. In western specimens, the anterior bar of the speculum 
is more oblique. 

August. Larva in Ambrosia. 
Maine and Trenton, Ontario, to New Jersey, Colorado, and Utah. New York: 

Peru, Ithaca, Poughkeepsie; Clove Valley, Staten Island. 
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20. E. pergandeana Fernald. Pearl white, with pale gray striation, mostly long- 
tudinal, but oblique on the costa except toward the apex, where the striz converge 
toward the top of the speculum as usual, and are finely defined with black. 
Speculum of two vertical rows of two or three black points, with faint vertical 
silver bars before, between, and beyond them. Base of fringe dusted with black. 
Hind wing concolorous. 16 mm. 

June and July. 
Massachusetts to North Carolina, west to Colorado. New York: Peru; Lynbrook, 

Long Island, Gay Island (Long Island Sound). The paler race flavana Kearfott, 
occurs in Arizona. 

2014. E. comatulana Zeller. Buff-brown, coarsely flecked with clay-color; costo- 
apical portion of wing vertically barred, and speculum filled with the clay-color. 
Lines mostly obscure; a strong lead-colored line from beyond middle of costa to 
below apex, separating the vertically barred region of the wing from the speculum. 
Speculum with three black bars, partly broken into dots, but not crossed by a lead- 
colored bar, the speculum with a vertical lead-colored bar on inner side and an 
oblique one on outer. 15-18 mm. 
May and August. 
Woods Hole, ~Massachusetts, to betes California; rare in the East. 
21. E. pallidipalpana Kearfott. Light brown, more or less mixed with white; 

with brown and white costal strie; “and several round, pale yellow patches on 
basal two-thirds, two or three of them at the base fused into a larger irregular 
patch; all edged with white; speculum a silvery patch, divided by an irregular 
broken black line. Line in fringe nearly continuous. 10 mm. 

July. 
Connecticut to North Carolina, west to Iowa. 
22. E. bipunctella Walker. Bright yellow; a brown dot at end of cell; fringe, 

abdomen, and hind wing brown. The yellow portion occasionally is suffused with 
pale dull brown except along the costa toward the base. Probably the largest and 
heaviest of our Tortricide. 35 mm. (worthingtoniana Fernald). 

June and July. Larva in roots of Silphium. 
Chicago, Illinois; Kansas and vicinity. 
23. E. juncticiliana Walsingham. Light dull gray-brown; a nearly straight 

line from middle of costa to inner margin just betore the anal angle; the ground 
before it much darker than beyond; sometimes with a blackish dot on this line 
at end of cell. Outer part with a large vague triangular dark shade resting on 
the outer margin. No definite line in fringe. 15 mm. 

July and August. Larva boring in goldenr od. 
Maine to Florida and California. New York: Otto, Ithaca. 
24. E. dorsisignatana Clemens. Dark ash-gray, with © very slight violet gloss. 

Markings dark brown, even-edged, and finely outlined with a narrow pale line. 
Dorsal antemedial patch strongly contrasting, half-elliptical, and reaching up to 
the cell. Postmedial patch contrasting and ‘sharply defined below, but vague on 
the inner side at costa, elliptical; almost reaching the inner margin where it 
sometimes joins a brown dot on the inner margin just before the anal angle. A 
faint brown fascia from costa to outer margin above anal angle, and a slight 
brown apical dot. No speculum. Line in fringe faintly darker. 12-20 mm. 

September. Larva in roots of goldenrod. 
New Hampshire to British Columbia and Texas. New York: EHssex County, 

Dansville, New Windsor, Pine Island, New York City, Staten Island. 
Variety diffusana Kearfott is on the average smaller and darker, with the ante- 

medial dark patch alone contrasting, narrow, “about twice as high as wide, oblique, 
and in many cases concave on the “outer side. 

Massachusetts to Illinois, North Carolina, and Tennessee. New York: Coram, 
Long Island. 
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E. similana Clemens is evidently locally constant and may be a good species. 
Antemedial and medial patches are fused into a thick L-shaped mark, which is 
sharply defined all around, except on the inner side at the costa. The small spot 
on inner margin before the anal seems to be always absent. (confluana Kearfott). 

August. This form or species occurs with the type in New Jersey, but is appar- 
ently “earlier. 

Massachusetts to District of Columbia, Illinois, and Missouri. New York: Big 
Indian Valley. 

25. E. engelana Kearfott appears to be a distinct species of this group, but the 
type is so rubbed as to be almost unrecognizable. Apparently it is rather narrow- 
winged; dull gray-brown, with a dark ‘antemedial spot on the inner margin as 
the most contrasting mark. It is likely to prove a synonym of confluana Kearfott. 
15 mm. 

August. 
Pittsburg, Pennsylvania. 
The female “type” from New Jersey is another species. 
26. E. graduatana Walsingham (7). Fore wing dull gray; wings broader than 

in #. dorsisignatana; an antemedial half-oval spot resting on inner margin, and 
a large postmedial ellipse, reaching the whole width of the wing, from costa two- 
thirds way out to near anal angle. Outer margin dark brown. All the markings 
darker and finely defined with pale, as in EB. dor sisignatana. Hind wing orange; 
abdomen brown. : 
May and June. The form here described is quite distinct from typical gradu- 

atana from Texas, and may be a new species. 
Vermont to Manitoba. 
27. E. eumeza ;Meyrick. Umber brown, more or less scaled with pale fuscous; 

the type with the basal half apparently largely pale fuscous, leaving a patch of 
brown in the fold. Costa with geminate whitish striations, becoming silvery 
below the costal edge; one of the striw extending obliquely out almost to the 
outer margin, about at M,, then sharply bent and running rather parallel to outer 
margin, to the inner margin; forming the outer line of the speculum. Inner line 
of speculum also narrow, silvery, and contrasting, the space between the two 
lines of the paler fuscous, crossed by strong black streaks. Fringe powdered; hind 
wing dark gray. 16 mm. (wandana Kearfott, not vandana Kearfott). 

July. Type only seen, now in bad condition. 
Cincinnati, Ohio. 
28. E. womonana Kearfott. Black-brown, a little duller than #. wandana; 

vaguely mottled with areas of lighter fuscous dusting, the most definite one on 
irregular antemedial fascia, distinctly traceable only at the inner margin. Costa 
with paired strie outwardly; speculum of three thick lead-gray patches, enclosing 
a narrow inverted Y-shaped portion of the ground, on which lie a couple of black 
spots. Base of fringe finely powdered with white. 15 mm. (wandana Kearfott, 
in part). 
Maryland to Ohio and Texas. 
28-1. E. palabundana Heinrich. Fuscous, powdery, and coarsely striate. Base 

dark, with some pale strixz, its outer boundary excurved, but strongly retracted 
in the cell below the dark costal fold. Antemedial area broadly pale, typically 
contrasting. A narrow, somewhat irregular and excurved, dark postmedial fascia, 
its upper part extending in obliquely to costa before the middle, its lower part 
lying along the speculum. Speculum with three broad, dull, lead-gray bars, leaving 
a small fuscous area between them, and perceptibly pinkish in some lights. Fringe 
powdery. 15 mm. ; 

July and August. Described from an atypical specimen from Ithaca, probably 
representing a good race. 
New York to Manitoba. New York: Ithaca. 
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8-2. E. fiskeana Kearfott. Ash gray, marked with darker gray-brown, some- 
what mottled. Antemedial a broad dark shade resting on inner margin, defined 
on outer side; postmedial oblique out and excurved, preceded by contrasting brown 
shades. over cell, and in and below fold. A blackish, diffuse, subapical patch. 
Speculum of three very broad, dull, lead-colored patches, with some black and 
luteous scaling between them. Fringe powdery gray, preceded by a white line 
above, and a black line opposite speculum. 20-29 mm. 

June. 
Virginia and Illinois to South Carolina. 
29. E. grotiana Kearfott. Pure white; head yellowish; shoulders and disc of 

thorax blackish. Markings of fore wing dark brown; a brown band along the 
costal edge, from the base to the apex, heavier on the costal fold of the male. 
Antemedial fascia running obliquely up from the basal angle across the fold, very 
irregular and broken, and enclosing more or less white. ‘Some dark brown striz 
toward base. Postmedial fascia oblique from middle of costa to upper angle of 
the speculum, then widening to inner margin; with its outer boundary erect 
and inner boundary oblique inward. Speculum ‘slightly shining, with three black 
points in its upper part. Middle of outer margin brown, with “two pairs of white 
strie. Fringe dark, its base powdery. Hind wing gray. 15 mm. 

July. 
Chicago, Illinois, and west. 
30. E. gomonana Kearfott. Costal fold long. Fore wing dark gray-brown, in 

some lights with yellow-brown iridescence; with broad, partly confluent, light 
blue-gray, somewhat shining bands. A narrow basal band; antemedial fascia 
excurved, broad, and defining a darker base, partly confluent with the smaller, 
more erect medial one; postmedial band narrower, outwardly oblique, almost 
straight, leaving a high rectangular area of the eround before it on the dorsal 
half; a short gray bar across the apex, and a similar oblique bar at the middle of 
the outer margin; speculum indicated by two broad gray bands, sometimes with 
some black scales between them. 9 mm. 

May. 
Northern New Jersey to Virginia. 
31. E. zomonana Kearfott. Light gray, slightly bluish, dusted with blackish. 

A blackish antemedial bar on dorsal half, more distinct than in Z. gomonana, with 
a well-defined, sinuous outer boundary, and more diffuse inner and costal bound- 
aries. Speculum paler than that of EH. gomonana, composed of a group of three 
thick silver-gray bars, separated by a Y-shaped blackish powdery mark; with heavy 
blackish shades before and above it, the latter reaching half way to the costa. 
Rest of wing with the black dusting gathering into vague dark gray striations, 
leaving the apex blackish. 10-15 mm. 

August. Very closely related to EH. gomonana. 
Pennsylvania to Illinois, Missouri, and Tennessee. 
32. E. giganteana Riley. White, with a little gray toward base of inner mar- 

gin and along costal edge. A large gray patch on inner margin from just beyond 
middle to apex of wing; the more basal portion of the patch with thick raised 
lead-colored bars; speculum finely dotted with black on a mixture of light brown 
and white, with a region above it of mixed powdery gray and white; above this 

a triangular region, extending up to the apex, of mixed gray and brown; fringe 
powdery. Hind wing light fuscous, with white fringe. 25- 35 mm. 

June to August. Larva in roots of Silphium. 
North Carolina to Illinois and Missouri. 
33. E. monitorana Heinrich. Deep brown, with a blood-red overcast. Head 

dirty white, fuscous behind antennae; palpi fuscous. Fore wing with basal fourth 
of the ground color, sealed and shaded with lead gray, its outer boundary waved 
and farther out on inner margin; second fourth of wing broadly pale, mixed 
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silver and pale gray; median fascia of ground color, twice as wide at inner margin 
as at costa, normally enclosing a lead gray spot on inner margin, and interrupted 
on lower half of cell. Subterminal region pale, obliquely out from two-thirds 
way out on costa to anal angle, followed by a red-brown area with some whitish 
barring, especially on outer margin. Fringe with a weak dark basal line. Hind 
wing dark with a pale fringe. 15 mm. 

Larva on pine, boring in the cones; moth emerging in May. 
Pennsylvania; Virginia. 
E. cocana Kearfott, described from North Carolina, can apparently be distinguished 

by the darker brownish yellow head, heavily scaled with gray; and darker again 
fascia. 

34. E. tocullionana Heinrich. Smoky violet-gray. Head ochreous, light in front 
thorax brown in front. Ground of fore wing striate with black and shaded with 
brown; markings deep ochre or yellow-brown, broadly edged with dark silver, and 
broken into double strie at costa; antemedial band of even width, oblique out 
from a third way out on costa to inner margin at two-fifths, narrowed or inter- 
rupted on fold, and tending to form two rounded spots. Postmedial band diffuse 
on costal half, on dorsal half with a nearly round silver and ochre spot repre- 
senting the speculum, without any black scales. Fringe dark, barred with white, 
and with a black-and-white checkered basal line, hind wing dark. 15-18 mm. 

Larva on Picea, boring in the cones; the moth emerging in May. 
Connecticut; Pennsylvania. 
35. E. bilineana Kearfott. Fore wing gray, powdery, and varying strongly in 

shade, dark specimens tending to be strigose with blackish and. white. Base of 
Cu white, with a strong black shade below it; a finer black streak running up to 
apex; and often a diffuse streak in outer half of cell, with some whitish above 
it. A series of dark terminal dots. Fringe concolorous. 25 mm. 

July. 
Hessville, Indiana, to Manitoba and Colorado. 

144%. HENDECANEURA Walsingham 

(Enarmonia, in part) 

Similar to Hucosma. Sc of fore wing completely absent in male; R, arising 
from cell close to base, easily mistaken for Sc; female with Sc and R, normal. 
M., M,, and Cu, slightly approximate at margin, Cu, straight. Costal fold short. 
Hind wing normal, with R and M, stalked. 

Male genitalia similar to Zeiraphera, but with the neck of the valve longer. 
1. H. shawiana Kearfott. Deep brown, with some ochreous spotting; a more 

or less distinet white antemedial stria on inner margin; three irregular and 
more or less confluent striz at middle of inner margin, continued above as a bluish 
metallic double fascia which reaches costa, ending in a few white scales on costal 
edge. Outer part of wing largely ochreous, but with a blackish subterminal shade 
between the two lead-colored lines above the speculum (opposite the notch). 
Speculum yellow with broken black bars. Costal edge outwardly barred black 
and white. 13 mm. 

June. The larva is to be expected on the cone-scales of some conifer. 
Hampton, New Hampshire; Newark, New Jersey. 
Kearfott treats as a variety of this a form from Essex County, New Jersey, 

which is smaller (9 mm.), without decided ochreous areas, with the dorsal white 
spot less distinctly broken up into strie, and the speculum quite obscure on 
account of the lack of yellow. Early July. 
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15. THIODIA Hubner 

(Pedisca, in part; Ioplocama Clemens; Semasia, Hedya, Cydia, Ep 
notia, Enarmonia, in part) 

Similar to Eucosma; R, generally nearer R, than R,; costal fold absent; hind 
wing frequently with M, and Cu, completely united. 

Valve not strong, and shorter than in Eucosma; anal indentation usually with a 
pronounced cluster of hairlike spines. 

The venation varies, but there is always at least some slight trace of the emar- 
gination of the outer margin, and R, and R, are normally separate. The genus is 
perhaps heterogeneous, being derived from more than one source in HEucosma 
and possibly also from Epiblema. The usual food, as in those two genera, is the 
Composite. 

Key to the species 

1. Speculum of four rows of two black dots each. 
2. Area above the speculum (enclosed in a broken lead-colored circle) wholly 

Gus tedewaithybnowiatiey cicpaecosske ras seems auntie uate, seller scones se soy fo 1. annetteana. 
2. Less than half the area above the speculum dusted with brown. .2. refusana. 

1. Speculum less complex. 
2. With a rounded central dark patch on fore wing, defined below. 

3. Base of fore wing pale. 
4. Ground dull pale gray, with some darker dusting and brownish shading. 

6. Haentera virginiana. 
AMGround light OChreous\... vs sl ne sae - 5. Hxentera costomaculana. 

3. Base of fore wing, at least toward costa, dark. 
4. Base of inner margin below fold contrasting pale gray, sharply sepa- 

rated from the black-brown costal portion........ 4, Epinotia lindana 
4. Base of inner margin concolorous, or gradually shading into the light 

red-brown costal portions <5 )jcic 1. = 4 3. Hpinotia septemberana. 
2. No such patch. 

3. With a contrasting longitudinal white stripe in cell. 
Pebasaighalis of costa solidly white .).004.:-)-.i- oss 13. striatana. 
4, Basal half of costa finely striate with brown.............. 14. clavana. 

3. Costal third broadly white and more or less contrasting...... 15. kiscana. 
3. No longitudinal white stripes. 

4, Inner margin contrastingly pale, the pale area sharply delimited in 
hep edi anvare aia isco: cyatelaseseaiie fusievere ne oerslle seals 6. Epinotia timidella. 

4, With a contrasting white antemedian or median fascia, preceded and 
followed with blackish. 

5. Fascia broad and complete. 
6. Followed by a blackish fascia, the ground outwardly pale. 

1. Gypsonoma fasciolana. 
6. The whole outer half of wing dark....2. Gypsonoma substitutionis. 

5. Fascia confined to dorsal half of wing, and sometimes narrow and 
diffuse on outer side. 

6. Apex of fore wing with brigh‘ yellow-brown overlay or iridescence. 
). marmontana. 

6. Apex blackish, concolorous with other dark portions of the wing. 
7. Median dorsal white patch small and well defined, separated from 

patch at anal angle by more than its width......3. parmatana. 
7. Dorsal white patch, larger and more diffuse, separated from 

patch at anal angle by less than its width........4. alterana. 
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4. Antemedial region not white; ground, if white, heavily dusted with 
blackish, appearing gray. 

5. Dark, with more or less contrastingly pale speculum. 
6. Ground red-brown, extending along costa to apex....18. raracana. 
6. Ground black-brown. 

7. Apical region contrasting, yellow........... 16. ochroterminana. 
7. Speculum only with deep yellow filling, not conspicuous. 

17. perfuscana. 
5. Without contrasting pale speculum; or, if the speculum is somewhat 

paler, ground either powdery gray, or strigose. 
6. Wing longitudinally striate with paler and darker, or tawny brown, 

and becoming darker toward apex; or moth large with almost 
evenly dull brown ground. 

7. Speculum with three distinct black streaks between two lead- 
colored bars ..... Snot gid neo eile s hae eee ee 6. formosana. 

7. Speculum less distinct or absent; sometimes with red-brown 
streaks. 

8. Males (with single frenulum). 
9. Tawny brown, shading into chocolate brown..7. ferruginana. 
9. Ground luteous. 

10. Speculum obsolete, the region crossed by the uninter- 
rupted luteous and brown striation of the wing. : 

12. radiatana. 
10. Ground darkening and becoming solid brown toward 

outer margin; the outer silvery bar continuous, and 
lying in the solid brown portion, or interrupting the 
striations. 

11. Ground outwardly yellow-brown, streaked and shaded 
with ‘chocolate. brown... ....-. = sec: 9. umbristriana. 

11. Ground outwardly bright rusty orange, streaked with 
TUStY. IDLOWM.) eae «einen annoys 8. roseoterminana. 

10. Speculum with well-marked basal and outer lead-colored 
lines, and preceded and followed by distinct blackish 
areas. 

11. Blackish area at anal angle clean-cut above, stopping 
about at Cues. els os. Bee 10. essexana. 

11. Blackish area extending up to middle of wing and there 
joining the dark area above the speculum. 

1l. awemeana. 
8. Females (frenulum multiple). 

9. Speculum indicated by lead-gray bars before and beyond it, 
usually distinctly paler and preceded by a dark shade. 

10. essexana, 11. awemeana. 

9. Basal lead-colored line of speculum absent, its ground con- 
colorous. 

10. Ground even-colored, a little deeper at anal angle only. 
12. radiatana. 

10. Ground of outer half decidedly deeper than base. 
11. Fringe contrastingly powdered with blackish and white. 

9. wmbristriana (7?) 

11. Fringe concolorous with ground of wing. 
8. roseoterminana, 7. ferruginana. 

6. Fore wing heavily marked with green.............. (Proteoteras) . 
6. Fore wing pale yellowish, shaded and dusted with gray or brown. 
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7. Ground pale lemon yellow. 
8. Costa appreciably barred with fuscous only on outer half. 

21. olivaceana. 
8. Costa barred from base to ayes See LR estate 22, vermiochrana. 

7. Ground light ochre. at .20. imbridana. 
6. Gray, with two contr asting blackish “patches on inner margin. 

19. tomonana. 
6. Ground gray, powdery; or dark fuscous, without brown or yellow 

markings; expanse over 10 mm. 
7. Two prominent, obliquely placed raised tufts in fold. 

6. Gretchina bolliana. 
7. At most with a small continuous scale-ridge in fold. 

SeeAworay, lneinenn ddlevon tri Se) leaner teach 23. tarandana. 
8. Dark line in fringe, when present at its base. 

9. A clearly marked, curved, angular, black marking above 
speculum, shaped like a bird’s beak. 

5. Gretchina deludana. 
9. No such markings; with several blackish shades when there 

is any decided black,marking above speculum. 
10. Fore wing shaded with brown, at least in certain lights. 

11. Smaller (14 mm.); hind wing white at base. 
3. Gretchina watchungana. 

11. Normally larger (18 mm.); hind wing all light fuscous. 
Eaentera species. 

10. Fore wing dark gray or blackish, heavily dusted with 
white, and without brown scaling or iridescence. 

11. Face contrasting blackish; posterior tufts blackish. 
1. Gretchina amatana. 

lI. Face concolorous or pale. 
12. Thorax whitish, contrastingly but diffusely spotted 

with dark gray; fore wing powdery looking to 
naked eye; face whitish....5. Hpinotia signatana. 

12. Thorax light, white-mottled; face darker, fore wing 
light, powdery-looking, and with an indication of 
the Laspeyresia lunule at the middle of the inner 
IMAT OalMinena seas, ores sieves latices (Laspeyresia garacana) . 

1. T. annetteana Kearfott. Basal half of fore wing dull ochre, shaded with light 
brown; outer half powdered with light brown and white, with some ochre and lead- 
gray streaks extending down from white points on the costa; the boundary between 
the base and outer part also marked by a lead-colored fascia. Outer half of wing 
nearly covered by a large circle, brokenly outlined with lead-gray; its upper 
half filled with the white-dusted ground, the lower with four rows of black spots; 
each row composed of two large spots, and often a third spot below them; with 
a short, lead-gray bar between the second and third rows. Base of fringe also 
dusted with white. Hind wing light brown. 15 mm. 

April. 
Rhode Island; Ohio; Texas. 
For points of distinction from the similar species of Eucosma, see the key to 

Eucosma. 
2. T. refusana Walker. Light ochre-brown, shaded with gray; with pale streaks 

along costa, on Cu, and in cell. Outer part of wing with a large lead-gray broken 
circle, as in annetteana, and with some lead-colored costal strie on the ochre 
ground. Upper half of circle with an area of brown, white-tipped scales, but only 
half filled with them; lower half with four rows of black spots, each row con- 
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sisting of two or three spots; and a lead-gray bar between the second and third 
rows. 15 mm. 

April and May; September. Perhaps not rare, but confused with members of 
the circulana group. 

Hudson Bay district to Virginia, west to Manitoba. New York: East New 
York, Long Island. 

3. T. parmatana Clemens. Dull blackish, sometimes with some scattered whitish 
scales and with obscure black marks. Costa with some paired white strie on 
outer half. Middle of inner margin with a white patch or a group of strong 
strie, the most basal being strongest and defining the dark basal area. Speculum 
mixed white and silver, with a couple of black dots, its inner boundary erect: 
much straighter than usual. Base of fringe dusted with black and white. 10 mm. 
(crispana Kearfott ete., not Clemens). ; 
June to September. 
New Jersey to Missouri and probably generally distributed. “New York” 

(Edwards). 
4. T. alterana Heinrich. Similar to T. parmatana. Ground somewhat paler 

fuscous; white markings more extensive, the median patch frequently diffuse on 
upper and outer side, its inner side and the speculum sharply defined. Apical 
region concolorous fuscous, cut, as usual, by fine paired white striations. 9-12 mm. 

August. 
Massachusetts to Maryland. New York: Ithaca. 
5. T. marmontana Heinrich. Similar to 7. parmatana. Fore wing with ground 

perhaps slightly richer brown, the costal edge toward apex and upper part of 
outer margin overlaid with shining yellow-brown in favorable light, interrupted 
by the paired white striew, which are defined with black. 

July and August. 
Manitoba. New York: Ithaca. : 
6. T. formosana Clemens. Male clay-color, striate or heavily shaded with brown; 

costa obliquely streaked with silver on outer two-fifths, the last streak parallel 
to outer margin and at a sharp angle to the others. Speculum well marked, 
yellow, almost surrounded with silver, and with three black streaks. Basal line 
in fringe weak. Hind wing mouse gray with outer part of fringe white. Female 
with the same markings, but almost wholly suffused with brown; with slight 
or no pale striation. Costal silver streaks weaker, and fringe more tinted with 
brown than in male. 20 mm. ° 

End of May to June; locally not rare. This species is closely related to the 
type of Thiodia (aspidiscana). 

Quebec to New Jersey. New York: Rock City (Cattaraugus County), Ithaca, 
McLean, Karner, Ramapo, Watchogue. 

7. T. ferruginana Fernald. Sexes similar. Rusty brown, shading into chocolate 
brown outwardly; fringe concolorous with outer portion of wing. Speculum repre- 
sented only by a couple of streaks of rather more shining scales. Hind wing 
chocolate brown, with paler fringe. 13-15 mm. 
May and June. 
The male of this species is easily recognized, but the female cannot be certainly 

distinguished from 7. roseoterminana; it is usually smaller and brighter than the 
latter. 

Maine to New Jersey. New York: Black Brook (Clinton County), Rock City 
(Cattaraugus County), Ithaca, McLean, Staten Island. 

8. T. roseoterminana Kearfott. Male clay-color, lightly and irregularly streaked 
with light brown; the strongest streak below the cell. Outer part of wing shading 
into rusty orange, streaked with rust-brown. A continuous chocolate-brown ter- 
minal band, not contrasting, preceded below by a slight lead-gray streak. Fringe 
concolorous with outer part, or a little paler. Female with basal half rusty 
orange shading into chocolate brown outwardly, with the same marginal mark- 
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ings as the male; fringe yellow-brown. Hind wing dark mouse-gray, with pale 
fringe. 15 mm. 

Late May. This species of this group are hopelessly Conroe in all collections; 
especially the females. 

. Certainly known only from Cincinnati, Ohio. 
9. T. umbristriana Kearfott. Closely similar to 7’. roseoterminana, but a little 

duller and darker in both sexes. Base of fringe dusted with black and white in 
both sexes. 16-18 mm. 
May and June. 
I believe Kearfott had the females of these two species exchanged, to judge by 

the cotypes before me. 
Western Pennsylvania to Manitoba. 
10. T. essexana Kearfott. Male clay-color, streaked with brown, the streaks 

emphasized and partly fused in such a way as to form a dark streak from base 
to outer margin above speculum, roundly notched by the pale speculum. Outer 
two-fifths of costa with an irregular pale-outlined patch, containing three well- 
marked darker pale-outlined costal spots. A heavy brown-black terminal line 
and a patch at anal angle before speculum, extending up to Cu, but not joining 
the central shade. Speculum almost completely outlined with silver, and with some 
brown streaks. The female will probably show similar markings, but not con- 
trasting, on a deep brown ground. 20 mm. (radiatana Kearfott, 1903, not 
Stephens). 

The larva bores in stems of aster, hibernating as a larva and emerging in May. 
New Jersey. 
1l. T. awemeana Kearfott. Similar; the longitudinal streak stopping short 

before the middle of wing; the shade before speculum not decidedly blackish, 
extending up, though paler, to costa, before the peculiar outer costal mark, and 
joining a dark shade between the speculum and the costal mark. The latter 
shade, as seen under a lens, is formed of a couple of dark streaks. Speculum 
fairly well defined, but crossed by brown streaks. Terminal band brown, not 
blackish as in most specimens of the preceding form. Female chocolate brown, 
decidedly strigose with yellow-brown; base not much paler, but with the shades 
much as in the male, less contrasting, more diffuse, and often connecting to form 
a dark cross. 18 mm. 
May and June. 
New Hampshire; New Jersey; Manitoba. New York: Crosby (Yates County), 

McLean, Ithaca. 
12. T. radiatana Stephens. Male clay-color, strongly striate with brown, form- 

ing a more or less marked darker shade from base to middle of outer margin. 
Speculum obsolete, marked by a few shining scales. Dark streaks heavy and 
tending to fuse on outer margin, and especially at anal angle. Fringe also dark 
gray. Female deep yellow-brown, with similar markings in “plack-brown. 20 mm. 

End of May to June; not rare, being probably the commonest species of this 
series. 

Generally distributed. New York: North Elba, McLean, Big Indian Valley, 
Ramapo, Bronxville, Oyster Bay. 

13. T. striatana Clemens. Light gray; costa white from base to apex, only the 
outer half cut by light gray lines. A white streak shaded below with blackish, 
covering the lower edge of the cell to its end; a more or less distinct blackish 
streak on Cu,, shaded above with pale. Speculum with a white spot, edged above 
and below with black streaks. Fringe powdery gray. 15 mm. 

End of May. 
Common and generally distributed in grassland; flying up by day, about like the 

similarly marked species of Crambus. New York: Peru. Oswego, Portage, Crosby 
(Yates County), Karner, Nassau, Ramapo, New Windsor, Katonah. 



434 WiuuiAmM T. M. Forses 

14. T. clavana Fernald. Fore wing light powdery blue-gray, the basal half 
light brown except on the inner margin; costal edge white, more narrowly, so 
toward the base than in 7’. striatana, and cut by brown bars its whole length, those 
on the basal half finer and shorter than those outward. A white band along lower 
edge of cell, outwardly broken into streaks extending to the speculum, and with 
a black dash below it ending abruptly at the middle of the wing. Speculum pale 
vellow, preceded by a fine black line and containing a couple of dots. Apex drawn 
out as in J. striatana. Hind wing brownish gray; fringes pale. 15 mm. (I have 
seen this species labelled tenuiana Walsingham). 

Hampton, New Hampshire; Truro, Massachusetts. “ New York” (Heinrich). 
15. T. kiscana Kearfott. Nearly even, pale gray. Wing form as in 7. striatana 

Fore wing with costa broadly but a little diffusely white; outwardly strigose with 
luteous and. blackish; the white extending halfway across the cell on the basal 
half, but narrower outwardly. Inner margin more or less shaded with whitish; 
speculum white or pale yellow, preceded by a broken black line and containing 
two black bars. Fringe powdery. Hind wing with dark veins. 12 mm. 

End of May and June. 
Cincinnati, Ohio; New Jersey; District of Columbia. 
16. T. ochroterminana Kearfott. Dull black; roughly scaled; outer fifth, includ- 

ing fringe, contrasting ochre yellow, somewhat mottled, preceded by a yellow- 
brown streak on dorsal half of wing. 10-15 mm. 

August and September. 
Kennebunkport, Maine, and Maryland to Manitoba and Illinois. New York: 

Potter Swamp (Yates County), Ithaca. 
17. T. perfuscana Heinrich. Deep brown, mottled, made up of black-brown, 

chocolate brown, and some flecks of paler gray-brown; speculum lighter, deep 
ochre, flanked by two vertical lead-gray bars, and containing three black lines. 
Antemedial band broad, strongly excurved, formed of a gathering of the fuscous 
flecking; postmedial traceable at costa only. 12 mm. 

August. 
New York and western Pennsylvania. New York: Ithaca. 
18. T. raracana Kearfott. Red-brown or, more rarely, chocolate brown, shading 

into light red-brown toward base, especially on costa. Costa with light gray- 
white strie. Speculum contrasting pale yellow, with broad silvery bars and some 
broken black markings. Fringe powdery gray at apex, light yellow-brown below. 
12 mm. 

This form can be distinguished from the similarly marked Eucosme by its brown 
or reddish, rather than fuscous, color. In pattern it is very near 7. formosana. 
It has been taken in August, and, southward, in May also. 

New Jersey and western Pennsylvania to Texas and Florida. 
19. T. tomonana Kearfott. Pale gray, somewhat strigose with duller light gray; 

the speculum represented by some black dots. Two contrasting blackish spots on 
inner margin, the basal one half-crescentic, the outer half-elliptical or more 
irregular, extending less than a third way across wing, but broad. 12 mm. 

August and September. 
St. Johns, Quebec; New Jersey; western Pennsylvania. New York: Ithaca. 
20. T. imbridana Fernald. Ground pale yellow, overlaid, except toward base of 

costa, with rusty ochre; mottled irregularly with dark brown, with a strong 
purple iridescence in some lights; the purple-brown gathering to form a band from 
the middle of costa to inner margin before speculum, and another from this band 
where it crosses the cell to inner margin at a third way out, both sometimes broken 
up or obscured by brown suffusion. Outer part of costa also showing the yellow 
ground, and striate with brown. Speculum luteous with three broken black bars. 
Hind wing light gray. 

seneral in distribution; flying in August. 
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21. T. olivaceana Riley. Light lemon yellow, with a slight green tint, marked 
with light chocolate brown, so overlaid with yellow as to appear gray; the markings 
are largely longitudinal streaks, the principal ones being a broad one along lower side 
of cell to middle of wing, one below basal third of costa, a narrow and clean- 
cut oblique one from middle of costa to speculum, a small spot on inner margin 
a quarter way out from base, and a large patch at anal angle; besides some small 
streaks on costa and a vague dark shade through outer part of wing. Speculum 
yellow, with some black dots. Fringe concolorous. 

June to August. 
New Hampshire to District of Columbia and Illinois. New York: Rhinebeck. 
22. T. verniochrana Heinrich. Similar to 7. olivaceana; palpus with a fuscous 

spot on outer side of second joint. Fuscous bars on costa of fore wing distinct 
from base to apex. 10-13 mm. 

August. 
Massachusetts; New Jersey. 

-23. T, tarandana Moschler. Light gray, powdered on a white base, with clear 
white streaks, and with the pattern more or less defined with silvery white. <Ante- 
medial band strongly oblique outward from beyond basal angle to middle of cell; 
light gray-brown, shaded with blackish on the fold; postmedial irregularly excurved 
and widening toward inner margin, running from middle of costa to outer third of 
inner margin, where it connects more or less distinctly with a similar narrow and 
irregular terminal band, three fuscous spots on costa outwardly, defined by white 
striz. Speculum enclosed by the irregular silver lines defining the postmedial 
and terminal bands, filled with slightly yellowish white, mixed with gray, and 
with a few black scales. Fringe white with a gray center line. Hind wing darker 
gray. 25 mm. 

August. 
Manitoba, Labrador. 

16. SPILONOTA Stephens 

(Tmetocera Lederer ; Eucosma, in part, Walsingham and Durrant) 

Male without costal fold. Palpi beaklike, triangular, with third joint concealed 
in scales. Thorax smooth. Fore wing practically smooth-scaled, with outer margin 
concave at middle and M, and Cu, somewhat approximated toward the margin. 
Antenne with notch more widely open than in Strepsicrates and nearer. base; the 
segments concerned in it almost completely fused and difficult to count. 

Valve very long and narrow; cucullus with a large apical spine. Uncus absent; 
socil short and broadish; gnathos weak. 
A development of Thiodia. 
1. S. ocellana Schiffermiiller. Dull grayish brown, somewhat mottled; the median 

area typically contrasting dirty white, in variety lariciana Heinemann hardly paler. 
Basal area with outer boundary roundly and moderately angled. Outer margin 
shaded with gray-brown near apex; below, with about three black bars, followed 
by a gray streak; a black spot before anal angle, made up of partly fused dots, 
with a well-marked gray shade between it and the three black bars. Dark line in 
base of fringe grayish and not contrasting. 12-15 mm. (pyrifoliana Clemens). 

Often injurious, the larva webbing together the opening buds of apple in early 
spring. Moth in June to early August. 

General in distribution; also in Europe. Possibly introduced in this country. 
- New York: Common and general. ' 



436 WiuuiAM TI. M. ForBes 

17. STREPSICRATES Meyrick 

(Phthinolophus Dyar, Eucosma, in part, Walsingham and Durrant) 

Palpi rather clavate, scaled, with prominent short porrect third joint. .Thorax 
smooth. Fore wing with outer margin rounded, the cell with a heavy scale-tuft 
in fold at one-third way out. Costal fold of male very large. Hind wing with 
M, markedly separate from M, and Cu, which are stalked, R and M, approximate. 
Male antenne with basal segments of shaft more or less fused and distorted, 
about the sixth to tenth joints forming a notch, partly covered by a scale tuft. 

Male genitalia similar to those of Spilonota. Pollex present; anal angle spinulose ; 
cucullus with several marginal spines. Socii small and slender. 

1. S. indentanus Dyar. Normally with costal two-thirds of wing brown, quite 
variable in shade, and the dor-al third paler gray, often contrastingly pale, especially 
in males; the boundary wavy and more or less defined with black. Hind wing 
mouse gray. 12 mm. 

July. Larva a leaf roller on Myrica. The Florida species on guava appears to 
be distinct. 

Canada to Vlorida. “New York” (American Museum of Natural History). 

18. SONIA Heinrich 

(EHucosma, in part) 

Fore wing with costal fold present in male. R, and R; completely united; outer 
margin concave, with M, to Cu, approximated; Cu, straight; R, arising near R, from 
the normal accessory cell; R, from before middle of cell. Hind wing with R and M, 

often anastomosing and sometimes stalked. 
Male genitalia similar to those of Suleima; clasper rudimentary; socii short 

and broad. 
The single species is almost identical in pattern with HF. perplexana Fernald, 

from the Gulf strip, but the latter has R, and R, separate. 
1. S. constrictana Zeller. Ground light brown-gray; when fresh, with distinct 

violet iridescence; markings deep brown. Base deep brown; antemedial line per- 
pendicular to inner margin, except toward the costa where it often fades out; 
straight or shghtly excurved below cell; an irregularly quadrangular dark brown 
patch on inner margin toward anal angle, with its upper boundary oblique and 
parallel to the lower boundary of a similar patch over end of cell; typically with 
the two patches fused, and the point of fusion marked by a strong notch on the 
anterior side of the combined patch, at the fold; postmedial patch on cell sharply 
defined on basal and lower sides, but above shading into a brown outer costal 

shade, which surrounds the upper sides of the speculum; costa with pale paired 
striz outwardly; speculum blue-gray with some brown in center. Fringe powdery. 
12-15 mm. 

June to August. 
Northern New Jersey to Florida, west to South Dakota and Texas. 

19. SULEIMA Heinrich 

(Thodia, Semasia, in part) 

Similar to Sonia. R, arising from middle of cell or slightly beyond; costal fold 
absent; notch on outer margin variable. Hind wing with R and M, always stalked, 
M, lost. Clasper absent. 

1. S. helianthana Riley. Whitish gra,. Fore wing with two quadrate blackish 
patches on inner margin, and a black dash and white triangle at the apex. Base 
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somewhat darker, with a paler space between it and the first blackish patch; 
speculum white, containing a black dot, and on its costal border two longitudinal 
black lines, and partly defined with brown. Fringe sometimes dusted with 
blackish. 15-20 mm. 

Caterpillar forming a gall on Helianthus. Moth flying in Texas in August. 
Maryland to Texas, west to California. 
2. S. cinerodorsana Heinrich (Kearfott ms.). Fore wing with costal two-thirds 

blackish, dorsal third grayish white, the boundary irregular and diffuse; outer third 
light wood-brown. Speculum white, with some small black spots, between two 
very broad silvery bars, edged before, above, and beyond, except at anal angle, 
with the wood-brown. Some dark gray and whitish striation on outer part of 
costa; one stria extending obliquely across the apex, the rest short and unequal. 
Fringe powdery gray, darkening to the apex. 13 mm. 

July and August. 
Maryland, Pennsylvania. 

20. RHY ACIONIA Hubner 

(Evetria of authors, not Hiibner; Retinia Guenée) 

Palpi short, roughly clavate, with long, scaled, porrect third segment (fig. 283) ; 
thorax smoothly scaled. Fore wing rounded (fig. 270), with oblique, excurved 
outer margin; the radials all separate, R, from middle of cell, R, rather nearer R, 

. than R,, M, straight, connate or shortly stalked with M,, except in the comstockiana 
group, in which it may be perceptibly curved and well separated at origin; M; 
curved. No costal fold. Hind wing as in Eucosma. Valve simple, pollex present, 
uncus absent, socii and gnathos weak or absent. Markings characteristic, formed 
of slightly raised shining silver gray transverse lines, edged with white, at least 
at the costal edge, in most of our species on an orange ground. 

R. comstockiana may run by the key to Charlotta, but by its genitalia, habits, 
and pattern belongs here. The palpi also are normal for Rhyacionia, and slightly 
aberrant for Charlotta. 

The larve are of three types. Typically they bore in terminal twigs of pines, 
very often working in the leader. Some species kill the shoots outright, often 
causing the tree to fork; others, like the introduced R. buoliana, distort it, 
resulting in a tree with a crooked trunk. Some are seriously injurious, especially 
in nurseries, where the only remedy seems to be hand-picking the affected shoots, 
which show an exuding mass of: pitch. The second group, Petrova Heinrich, live 
in pitch-nodules on the twigs; and the third, Barbara Heinrich (which contains 
no described eastern species) bore in the cones of spruce. 

Key to the species 
1. Ground dark gray. 

2. Head gray; fore wing evenly strigose.................... 9. gemistrigulana. 
2. Head orange; fore wing with two rounded blackish patches. .10. picicolana. 

1. Ground gray out to end of cell, the terminal third, more or less, yellowish. 
2. Male antenna heavily ciliate; gray area on inner margin reaching almost 

Oltmtopamaleanglerins wee erty corer Me sions cis cuern an cus seein stale 4. busckana. 
2. Male antenna lightly ciliate; a tawny patch in fold below end of cell, the 

solid gray extending only about to the middle of the inner margin 
5. adana. 

1. Ground red-brown or orange, at least on outer half of wing. 
2. Terminal space gray (except toward apex), or at least crossed by three 

EAN VAODLGUCl OTA Ys SOLIS tot Giscrars wicleye eile cert seuet see e segs font le 2. frustrana. 
2. Terminal space red. 
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3. Transverse lines single, narrow, covering less than a third of the surface 
Of Sthe. WAN G74! eG ei. a dion ik bv eke ake cer tease bak hae ae 1. buoliana. 

3. Transverse lines strongly doubled, covering more than a third of the 
surface of the wing. 

4. Terminal band with a yellow band before it.............. 3. rigidana. 
4. Terminal band preceded immediately by the outermost gray stria. 

5:, Base sheawaly ‘striate: wathioray 4 4.5-2- aos eae ee 6. comstockiana. 
5. Base red-brown with a few whitish strie. 

6: Basalolinelanetninge med) ijn 2s arene 22.7. virginiana. 
6: Basal linevin-fringesblack- 32 y.io:ts- ae) > Soe 8. albicapitana. 

I. M, straight, connate or stalked with M;. Larve in buds; group vii with three 
sete (Rhyacionia). 

1. R. buoliana Schiffermiiller. Bright orange, typically irregularly shaded with 
yellow, with six or eight narrow anastomosing pale silver-gray transverse lines, 
slightly edged with white at costa only. Fringe light gray-brown, with a blackish 
line formed by bars near the tips of the first row of scales. Hind wing ‘light 
gray-brown, with pale fringe. Head yellow and tegule red with powdery gray 
tips. 18-26 mm. 

The larva bores in the tips of pine shoots, causing them to grow crooked. 
Europe; occasionally introduced in nurseries. New York: Great Neck, West- . 

brook, Nassau, and Lynbrook, Long Island. 
2. R. frustrana Comstock. Ground deep red, changing from crimson to red-. 

brown, the thorax and base of wing shaded with blackish. Outer part of wing 
with four broad bands of silver- gray, obscurely divided by series of blacker scales, 
the last series terminal, except ‘toward: the apex, where it forks and one branch 
runs subterminally to the costa, the other remaining terminal, but falling short 
of the apex; sometimes with whole apical region gray, or with the gray broken 
into three bands, the uppermost one crossing the apex. Ground mottled with 
yellow patches, the dorsal half of the median area usually solid yellow, but with 

a narrow antemedial band toward costa. 10-13 mm. 
Larva boring in terminal and lateral shoots of scrub pine and dwarfing them. 
Nantucket, Massachusetts, to Florida and Texas; a larger race in the south- 

west. New York: Ithaca (Comstock), Karner (Felt). 
3. R. rigidana Fernald. Fore wing similar to R. frustrana, the gray bands uor- 

mally more extensive, the whole medial area whitish. Last gray band subterminal. 
followed by a yellow stripe and then a red terminal line. Fringe reddish purple. 
18 mm. 

April. Larva with the habits of R. frustrana, and apparently commoner inland, 
on Pinus rigida. 

This species can be certainly separated from R. frustrana only te the genitalia. 
New York to North Carolina. New York: Ithaca (Fernald).- 

4. R. busckana Heinrich. Grayish fuscous barred with gray-white. Head and 
thorax concolorous, the head w ith some reddish in vertex. Fore wing with outer’ 
fourth red, less on inner margin than at costa; a red terminal line and. gray fringe. 
Hind wing smoky. 15 mm. 

April. 
New York to Pennsylvania. New York: Bellmore and Central Park, Long Island. 
5. R. adana Heinrich. Similar to R. busckana; but with the reddish outer part 

invading the outer half of the inner margin, especially the region of the fold. 
17 mm. 

. End of March and early April. 
Massachusetts to Virginia. 
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Il. M, well separated from M;, and normally curved. Larve nodule-makers with 
an extra seta on proleg (Petrova). 

6. R. comstockiana Fernald. Head white; thorax light powdery gray, including 
whole of tegule. Fore wing light orange, striate with shining light gray, with 
dense antemedial and medial groups of striz, covering most of the surface on the 
basal half of the wing. Fringe pale gray-brown. Hind wing very pale gray-brown, 
often nearly white, with whitish fringe. 16-22 mm. 

Larva boring in younger twigs of Pinus rigida, forming masses of pitch. 
Nantucket, Massachusetts, to Virginia. New York: Ithaca (Comstock), Karner 
ee: 

. R. virginiana Heinrich. Head more or less yellow; thorax pale orange, shaded 
in front with whitish. Fore wing light rusty orange, without any yellow, and 
heavily striate with somewhat yellowish silvery double strie; somewhat irregu- 
larly striate, but as heavily on outer as on basal part of wing. Fringe very pale 
brownish, practically concolorous with the striz; with an orange basal line cut 
with white; hind wing white, shaded with pale wood- brown. 16-22 mm. (wenzeli, 
Kearfott ms. Ne 

May. Larva forming a large pitch nodule on Pinus virginiana. 
Southern New Jersey to Virginia. 
8. R. albicapitana Heinrich. Light reddish brown. Head and front of thorax 

cream white; base of tegule and rest of thorax orange. Fore wing with strie 
a mixture of silver and lead-gray, leaving a larger area of the ground free at 
end of cell; some black on costal edge, and black dusting on the strie. Fringe lead 
gray with black basal line. Hind wing dark. 16-19 mm. 

Larva in young branches of Pinus divaricata. 
Fort William, Ontario, to Wisconsin and Saskatchewan. 
9. R. gemistrigulana Kearfott. Black, with most of surface covered with pairs 

of pale gray strizw, about 16 in all. Thorax gray with blackish collar; hind wing 
lighter brownish gray. 18 mm. . 

The larva bores’ in slender shoots of Pinus virginiana, the infested shoots being 
marked in the winter by a ring of pitch. 

North Carolina and south; in May. 
10. R. picicolana Dyar. Head and front of collar rusty ochreous; thorax and 

abdomen light brown. Fore wing mottled and strigose in two shades of gray; 
outer margin and fringe dark, cut with white at anal “angle. Base of costa darker; 
a round blackish spot on inner margin before anal angle and a patch along the 
outer margin from the costa nearly to the anal angle, with regularly curved inner 
boundary. Hind wing dark gray with white fringe. (Male not seen.) 30 mm. 
(Eucosma Dyar). 
Larva in a pitch mass on trunk of Abies. 
Wisconsin to Washington. 

21. PROTEOTERAS Riley 

Thorax tufted. Fore wing tufted; outer margin with a notch, and M, to Cu, 
‘closely approximated, except in P. claypoleana, where the emargination is slight; 
accessory cell and venation otherwise normal; costal fold absent. Hind wing with 
a black area of sex scaling near the costal margin, except in P. claypoleana where 
there is perhaps a slight suggestion of thicker scaling. 

Valve characteristic, with a series of long, flattened, blunt spines on the outer 
face of the sacculus, near the margin, continuous with the usual marginal spines, 
and very weak in P. claypoleana, where they are about as in C. ratzeburgiana. 
Socii short and stout, finger-like, with a long hair pencil; gnathos free, as in 

_ Eucosma. 
The known larve all bore in petioles and twigs of Sapindacee; in fact, that is 
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the principal reason for putting P. claypoleana in this genus rather than in Char-. 
lotta. Most of the moths are scaled with green. 

Key to the species 

L. Ground! nearly Whites xia syojogor) seks tet iiciesst <pesoeelst-ys ec oes eee 7. obnigrana. 
1. Ground gray or greenish. 

2. A blackish angulate bar from middle of costa to end of cell, and thence to 
BP OR. Pa) apse Nsged “achepsigshereny ales ayeoN hon soayoy sis toy osu Or oie Acaeu et eke ae 3. erescentanda. 

2. No continuous heavy dark bar. f 
3. Costa andsspeculumiywhiten rico cies ee eee 4. naracana. 
3. Without broad areas of white. 

4. Bright green, marbled with black toward base as well as outward; male 
without sex-scaling on fore wing.............+.-...08---- 6. moffatiana. 

4. Duller green or gray; male with black scaling on fore wing; very little 
black at base of wing above. 

5. Costa cut with an oblique dark gray fascia at middle; sex-scaling of 
fore wing below a small black patch.................. 5. esculana. 

5. Costa evenly powdery dull gray; sex-patch on fore wing below more 
CiMU SOs), PUSCOUS: 3c bz erase eros eG beiiree oO Lee 2. willingana. 

4. A black dash in basal two-fifths of fold; no black sex-scaling. 
1. claypoleana. 

1. P. claypoleana Riley. Pale brownish gray, shaded heavily with sage green. 
Inner half toward base green, with a well-defined outer boundary, crossed by a 
black dash, which fades out at base; a black bar at base of inner margin. A green 
shade from tip of basal area to below apex, crossed by one from middle of costa 
almost to anal angle; both irregular and diffuse, and shaded with blackish where 
they meet; the blackish area extending outwardly almost to the outer margin. 
Hind wing mouse gray, with pale fringe. 16 mm. (Hpinotia, Enarmoma). 

This is the most primitive species of the series, having very slight wing-tufting, 
and the notch at the wing margin indistinct; but its appearance and larval habits 
place it here. The sex-scaling is present on the parts of the fore and hind wing 
which overlap, but it is concolorous and hardly visible. 

Typically the young larva bores in the petioles of expanding leaves of buckeye; 
then deserts them, and feeds on the withered leaves; sometimes also in the flower. 

Mississippi Valley. 
2. P. willingana Kearfott. Pale dull gray, with a faint green tint showing 

under the lens; shaded and mottled with contrasting dark shades. Wing-tufts 
well marked; notch on outer margin strong. Fore wing with an area of fuscous 
scales beneath, from Sc to R,; hind wing with black scales on upper surface above 
the hair pencil only; below, with a black costal streak almost reaching from base 
to apex. 16 mm. — 

June. Larva forming a gall in twig of Negundo, in May. 
Maryland to western Canada and Kansas. 
3. P. crescentana Kearfott. Dull light gray, with a contrasting blackish band 

which runs from middle of costa to end of cell; then turns abruptly, running to 
the apex; half as wide at apex as at middle of costa. Sex-scaling slight, at 
middle of costa of hind wing above and below. 17 mm. 

June. Larva with P. willingana in box-elder. 
Maryland to Iowa. 
4. P. naracana Kearfott. Fore wing rather smoothly light olive green, with 

some black and brown toward apex. Costa with a broad and irregular white area, 
tapering to a point at apex; speculum mostly white. Sex-scaling on under side 
of fore wing at middle of costa slight; hind wing without black scales, but with 
a heavy brown hair pencil on upper side. 16-20 mm. 
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End of May to June. 
Western Pennsylvania to Ohio. 
5. P. esculana Riley. Darker olive green, more or less mottled with yellow 

- and gray, and with some small black markings. The most distinct gray areas 
being a darker fascia from middle of costa toward anal angle, becoming diffuse 
below, and a shade running to apex; often with a fine longitudinal black streak 
at their junction. Fore wing below with black sex-scaling in a contrasting patch 
a third the length of the wing; hind wing with sex-streak, below, lying well away 
from costa; above, with one on each side of the costal hair pencil. 12-18 mm. 

June. The larva bores in the tender terminal twigs of maple and buckeye, in 
May, causing them to wither. 

The distribution is uncertain, as a large part of the records for the genus have 
been reported under this name. The species appears to be general. New York: 
Ithaca. 

6. P. moffatiana Fernald. Bright green, mottled with black, heavily on basal 
third and in the form of a curved band from middle of costa to apex. Sex-scaling 
only along costal edge of hind wing, below; hair pencil concolorous and incon- 
spicuous. 

June. Larva in petioles of maple. 
Canada to Pennsylvania. New York: ‘Ilion, Lancaster, East Aurora, Ithaca, 

Big Indian Valley. 
7. P. obnigrana Heinrich. Fore wing dull white, with olivaceous basal patch, a 

fascia from middle of costa to anal angle, and a shade below costa near apex. A 
thin black line from apex to near middle of wing, curving as in P. esculana. Sex- 
scaling of male diffuse, on under. side of both wings, dark and fairly conspicuous. 
16 mm. 

Dublin, New Hampshire; type only known. 

22. GRETCHINA Heinrich 

(Thiodia; Proteopteryx, in part) 

Thorax with dorsal tufts; fore wing with more or less distinct tufts or 
transverse ridges, at least in the fold. Outer margin concave, normally strongly 
notched, with M, to Cu, closely approximate at margin; R, and R, stalked or 
separate; R, from middle of cell; Cu, sinuate; costal fold absent. Hind wing 
with R and M, approximate. Fore wing gray, largely formed of a mixture of 
black and white, with a characteristic cusped black mark, more or less suggestive 
of a bird’s beak, below the apex. 

Valve simple; cucullus moderate; spined area reduced and lateral and anal 
spines strong; sacculus densely hairy on outer side. Uncus absent; socii markedly 
chitinized, triangular, porrected; gnathos reduced and partly fused with socii. 

This genus is well marked superficially, really resembling only the Catastegas; 
but in the forms with R, and R, separate, the only real diagnostic characters are 
in the genitalia. 

Key to the species 

1. R, and R, stalked (fig. 260); tufting stronger as a rule. 
2. Hind wing white on basal half, contrasting with the blackish fore wing. 

3. watchungand. 
2. Hind wing darker, pale only when fore wing is equally pale. 

3. Gray without any brown tint. 
4. Fringe with 3 or 4 light and dark bars at apex; otherwise mostly pale; 

G} DNS SOCOIES a cs cocodiah on dodo coon oe Os eo dd vo wus ao SAG micas Chala 
4. Fringe with a single, strongly contrasting, oblique black bar in apex; a 

dark species with mouse-gray hind wing..................6. bolliana. 
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3. Outer part of wing shading to ferruginous brown.............4. dulciana. 
1. R, and R, separate; hind wing not white. 

2) Dark basalivarea; icompletes toy costa: 244.5. eee 1. amatana. 
2. Subcostal region pale to base, cutting off the darker basal area. 

2. delicatana. 

1. G. amatana Heinrich (Kearfott ms.). R, and R; approximate; R; to M, 
markedly curved; M, associated with the notch (unlike [Exentera). . Blackish, 
shaded with whitish, the dorsum beyond the antemedial band tending to show a 
rounded or broad triangular pale (whitish) patch, suggesting that of Hpinotia tumi- 
della. Speculum of two very broad and dull bars, with a narrow line of the ground 
between them, often obscure, but normally pale, very often separated from the 
central patch by a distinct blackish bar. Fringe dark and obscurely barred, the 
longitudinal line in it usually more distinct. Hind wing dark gray, as in G. bolliana. 
18 mm. 
Moth locally common on tree trunks, in May and early June. 
Forest Hilis, Massachusetts, and south. New York: Ithaca, Crosby (Yates 

County), McLean. 
2. G. delicatana Heinrich. Similar to G. amatana. Fore wing with R, and R, 

connate. Fore wing narrower, with the powdering more whitish gray, extending 
along the costal and subcostal region to the base, cutting off the darker basal 
patch; a tendency to a nearly continuous dark line from apex to upper side of 
cell, without the subterminal spot or hook of G. amatana. Hind wing paler toward 
base. 15 mm. 

April and May. 
New Jersey and Pennsylvania. 
3. G. watchungana Kearfott. R, and R, very shortly stalked; fore wing a little 

rough scaled. Blackish gray, in some lights shot with brown, especially at apex; 
irregularly mottled with whitish. Costa with fine irregular oblique striation; 
inner margin with coarser and rougher oblique streaks and bands; with two 
strong pale streaks at middle of inner margin, tusing into a vague patch, as a rule; 
but when distinct, with the outer one decidedly shorter than the more basal. 
Speculum pale, a mixture of white and dull silver, with some black scales. Apex 
black, preceded by two strong white striz on costa. Fringe with a broad gray 
line, breaking up toward anal angle, and cut with white below apex. Hind wing 
white, shaded with fuscous outwardly and on veins, with pale fringe. 15 mm. 
(Thiodia). 
May. 
New Jersey to Pennsylvania. 
4. G. dulciana Heinrich. Similar to G. watchungana, with the same contrasting 

pale speculum; ground more ferruginous brown, especially on the outer half of 
wing. Hind wing dark smoky. 14 mm. 

June and July. 
New Jersey and Maryland. 
5. G. deludana Clemens. Tutts more distinct than in the preceding species, much 

weaker than in G. bolliana, the outer part of Cu, with a tuft like the others. 
Similar to @. bolliana, but with the ground more crisply powdered with white, 
and the brown areas small and crisply dusted with the yellowish scale-tips; 
blackish shades not obvious, but black lines strong; antemedial evenly concave 
up to the cell and then abruptly ending; the dorsal half of the base, when dark- 
ened, with an even straight upper boundary, not extended by an antemedial spur; 
black bar in end of cell not as strong as the one just beyond it, connected with 
the “bird-beak” marking; lower line of the “ bird-beak” marking usually fine. 
and curved parallel to the antemedial line, and reaching down to the anal vein. 
Hind wing paler than that of bolliana, whitish at base. 15 mm. 
May. [ound in similar places to G. amatana and the Catastegas. 
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New Hampshire, to Plummer’s Island, Maryland. New York: Crosby (Yates 
County ). 

6. @. bolliana Slingerland. R, and R, stalked halfway to apex; tufts at and 
along base of Cu., a second obliquely in and below this one on fold and anal 
vein, and on inner edge of speculum. Fore wing powdery gray, suffused with black 
on basal third below fold, as far as the first tuft, sometimes sending a spur up 
across the cell near the base; a black area in outer part of cell, bounded above by 
a black bar along upper edge of cell, and a blackish crescent, convex up, covering 
the bird-beak marking, and connected by a narrow black bar to the apex of the 
fringe. Upper part of face blackish, overhung by a large gray tuft between 

-antennee; lower face gray. 18 mm. 
Caterpillar injurious to pecan in, the South; moth flying northward in September 

and southward in April. 
New Jersey to Wisconsin, Florida, and Texas. “New York” (Kearfott). 

23. HXENTERA Grote 

(With Thiodia, in part) 

Similar to Gretchina; fore wings smooth (figs. 256, 261). 
Cucullus normal; anal indentation with short black spines; no strong lateral 

spines; anal spines weak. Socii as in Hulda. 
The genus is close to both Gretchina and Thiodia, and the species which have 

R, and R,; separate differ from Thiodia only in their genitalia and appearance. 
They are narrow-winged forms that mostly fly in the early spring (whence the 
name of the type species). While the genus -is easily recognized, after a little 
practice, the species are very close and not all are surely distinct. 

1. E. maracana Kearfott. Notch well-marked. Fore wing whitish gray; dark 
basal patch extending a quarter of the length of the wing on costa and inner 
margin, and running out in a right angle at middle; a blackish shade extending 
out from middle of base; an oblique dark fascia from middle of costa to inner 
margin at anal angle, with a brown shade crossing it in the middle. Median 
area also shaded with light brown. A large horizontal triangular dark spot 
below costa, its base resting on costa and apex on outer margin; speculum 
with or without a few black dots; costo-apical white spots conspicuous; fringe 
blackish outwardly. Hind wing light smoky brown. 13-1644 mm. 

End of March to April. 
Cincinnati, Ohio; western Pennsylvania. New York: Ithaca, McLean. 
2. E. improbana Walker. R, and R,; normally barely stalked. Fore wing normally 

nearly immaculate gray, often with a strong purplish or greenish iridescence, or 
duller fuscous gray without contrasts; the antemedial line marked as the boundary 
of the darker base, more oblique on the dorsal half than in H. spoliana, and usually 
straight or evenly and gently curved. 18-20 mm. (cressoniana Clemens, apriliana 
Grote). 

The moth flies in early spring and is sometimes very common. The various 
forms seem more or less constant locally, and would represent distinct strains. 
Larva on hickory and perhaps apple (another species?). 

HKastern States: exact distribution uncertain on account of confusion with the 
- following species; the race oregonana extending west to the Pacific. 

3. E. spoliana Clemens. Typically gray, with strong whitish contrasts; a blackish 
area before antemedial line, and one on inner margin before anal angle; the 
antemedial line on dorsal half of wing normally strongly exeurved or waved, and. 
more erect in general course. The commoner form with strong reddish shades, 
at least over costal half of wing. Genitalia distinet from those of FE. improbana. 
18 mm. (haracana Busck, not Kearfott). 
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Caterpillar on chestnut, rolling the tip of the leaf. Moth in early spring, locally 
very common. 

Northeastern States: exact distribution uncertain. 
4. E. haracana Kearfott. R, and R; not stalked. Head and thorax blackish. 

Fore wing blackish with obscure coarse violet-gray striw; becoming finer paired 
whitish ones at costa. An irregular black line from outer part of cell to apex, 
evanescent under high magnification. Speculum composed of two long lead-gray 
bars, the outer one broken; filled with clay-colored powdering, which also covers 
the region above it, below the dash. Three or four black bars in speculum. Fringe 
with faint longitudinal lines; the dash in the apex obscure. Hind wing rather 
pale. 15 mm. (faracana Kearfott?) 

I have seen no decent material of this species; some specimens determined as 
faracana appear to show the longitudinal black streak in the axis of the wing. 

New Jersey; Pennsylvania; Missouri? 
5. E. costomaculana Clemens. Fore wing light pinkish ochreous or cream color, 

paler about the edge of the dark patch; a few scattered black scales. A large 
rounded brown patch, extending down from middle of costa, sharply defined below, 
but somewhat diffuse above and shading into the pale ground. Patch shaded 
with black. Fringe grayer than ground, dark at apex. 16 mm. 

This species and the next differ from the similarly marked Epinotias in the 
pale base of the fore wing. 
Common and general in distribution, April and May. 
New York: Gowanda, Rock City (Cattaraugus County), Portage, Crosby (Yates 

County), Ithaca. 
6. E. virginiana Clemens. Closely similar to E. costomaculana but averaging 

a little larger; ground light violet-gray, shaded with brown, especially below 
apex; not paler than hind wing. Patch rather darker brown than in £. costo- 
maculana. Speculum indicated by well-marked black dots in the brown outer 
shade. 18 mm. 

April and May. 
Pennsylvania. New York: Ithaca, Pearl River, Albany. 

24. GYPSONOMA Meyrick 

(Epinotia, Hedya, in part) 
Fore wing with apex rather marked, but not distinctly faleate, usually marked 

by an ocellate apical spot; outer margin concave, but more broadly than in the 
preceding genera; in H. haimbachiana, suggesting Anchylopera; M, to M, slightly 
approximate at margin; R, arising from cell at middle: R, halfway between R, 
and R;; accessory cell short, commencing before the point of separation of R.; 
Cu, straight; no costal fold. Hind wing with R and M, stalked. (Fig. 274). 

Valve club-shaped; cucullus moderate; clasper rudimentary; anal indentation 
smooth; sacculus sparsely hairy. Uncus wanting: socii as in Charlotta, articu- 
lated on a stem, the gnathos partly fused with them. 

1. G. fasciolana Clemens. White, shaded with gray toward outer margin; a 
few black scales in position of speculum. Outer part of costa dark gray, crossed 
by paired white strie. Base blackish, the outer boundary oblique outward and 
a little convex; a broad fascia of the same color from middle of costa to before 
anal angle. 15 mm. This is very similar in markings to some species of Exartema - 
and Olethreutes, but may be distinguished by the stalked M, and Cu, of the 
hind wing as well as by the lack of the fold on the inner margin in the male. 
There is a good deal of variation in the details of markings and the species 
should probably be divided. This species and the next represent Meyrick’s genus 
Gypsonoma, but there do not seem to be any really tangible characters. (Hpinotia 
auct., Anchylopera Clemens; blakeana Grote.) 

July. 
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A northern species, ranging from Nova Scotia to Manitoba, and south to Penn- 
sylvania. New York: Peru, McLean, Karner, and New Windsor. i 

2. G. substitutionis Heinrich. Blackish. Head grayish fuscous; fore wing with 
a moderately broad white median area, its inner margin regularly excurved and 
outer margin outwardly oblique and a little irregular; outer part of costa with 
four pairs of white strie; the first and third pairs lying at the commencement of 
irregular excurved lead-colored bands, which approach and become broader toward 
inner margin, forming the speculum. Speculum enclosing a few black dots or 
bars. Fringe dark, with a blackish basal line. Hind wing dark. 12 mm. 

July. 
Manitoba; New York: Ithaca. 
This is the American representative of G. incarnana, and may stand as it in 

some collections, but as a rule that name has been used for specimens of the 
tramsmissana group of Epiblema. 

3. H. haimbachiana Kearfott. Dull gray, less brownish than H. salicicolana. 
Basal third blackish and strongly contrasting toward inner margin, becoming 
ighter toward costa, its outer boundary angled at Cu, often forming nearly a 
right angle. Often with a slight gray shade, but little darker than the general 
color, from middle of costa to inner margin, three-fourths way out, bent some- 
what at middle, and somewhat irregular, twice as wide at inner margin as at costa; 
also with some vague striation. Apical dot black, contrasting, but a little 
blurred; line in fringe distinct toward costa. Concavity on outer margin a little 
shallower and broader than in H. salicicolana. 15 mm. (Hpinotia? Kearfott). 

June to August. Superficially H. haimbachiana is rather like Rhopobota ilici- 
foliana, but it is easily distinguished by the shallower notch in the margin as 
well as by the free R, and R;, and the lack of sex-scaling. 
New Jersey to Wisconsin and southern Ohio. 
4. H. salicicolana Clemens. Notch well marked and well above middle of wing. 

Dull gray-brown, when fresh with a slight purple gloss; the basal third con- 
trastingly darker, obscurely mottled, the outer two-thirds sometimes frosted with 
whitish; outer boundary of dark base strongly outcurved at middle. A dark 
streak from costa beyond middle to middle of wing at two-thirds way to apex, 
sharply bent there, and very obscurely continued to inner margin. Dark apical 
dot obscure, preceded by a pale stria; dark line in fringe obscure below, distinct 
toward costa. 12 mm. (Epinotia, Hedya; saliciana Clemens). 

June. Larva a leaf roller on willow; also in “ pine-cone ” gall. 
New Hampshire to Pennsylvania, and probably generally distributed. New York: 

Ithaca. ; 

25. ZEIRAPHERA Treitschke 

(Epinotia, in part) 

Thorax and fore wing smooth. Fore wing (fig. 253) with outer margin evenly 
excurved, the veins not at all approximate at margin. R, and R, sometimes con- 
nate, not stalked; Cu, slightly bent up toward margin; no costal fold. 

Valve sickle-shaped; anal indentation densely spined; cucullus large; sacculus 
reduced, not strongly spined, but practically always with a series of bristles 
homologous with the enlarged ones of Proteoteras, but far less conspicuous. Uncus 
rudimentary; socii broad, triangular; gnathos free, weak. 

This is a homogeneous genus, and perhaps more primitive than its position 
would appear to indicate, as it closely resembles the species of Epinotia which 
have a similar wing form. P. claypoleana is put in this genus by Heinrich, but 
differs markedly in wing form, and I would put more weight on the characteristic 
larva than on the small difference in genitalia. 
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Key to the species 

1. Costal half brown, contrasting with the pale dorsal half; the boundary on 
middle of wing sharply defined, forming a rounded lobe. 

2. Base of inner margin below fold contrasting pale gray, sharply separated 
from the black-brown costal portion... . .4. Epinotia lindana. 

2. Base of inner margin concolorous, or gradually shading into the light 
Ted-browmyicostalypoOrtione meyer seo elses 3. Epinotia septemberana. 

1. Costal half not contrastingly dark. 
2. No silvery fascie. 

3. Whitish gray with oblique darker pattern......... 23. Thiodia tarandana. 
3. Ground not whitish. 

4. With broad areas of yellow-brown..................3. ratzeburgiana. 
4. At most, dusted with yellow-brown. 

5. Expanse 10 mm.; blackish with dirty white striation. 
l. Epinotia nanana. 

5. Expanse 15 mm.; base of fringe cut with white. 
6) Blackish) with, ash-pray striation ..2 3.0.2)... 1 0. syne rerennee 1. diniana. 
6. With white fascis and striations..................5..2: 2. fortunana. 

3. Conspicuous bright silver fascie.................. 2. Epinotia cruciana. 

1. Z. diniana Guenée. Ash gray, powdery-strigose in two shades; fore wing 
with antemedial line right-angled in middle of wing, defining the darker base; 
a fascia from costa, just beyond middle, to anal angle; a little irregular, and 
widening slightly to inner margin; clearly defined below, but sometimes connected 
at costa to the dark base and outer margin by blackish suffusion. Outer margin 
dark shaded, with this shade not forming a definite fascia. Fringe cut with 
white twice below apex, and twice at anal angle. Hind wing somewhat browner. 
18 mm. (pinicolana Zeller, pseudotsugana Kearfott). 4 

August. Larva green-gray, with black head, dark brown cervical shield, and 
dark tubercles, between needles spun together of various conifers; fir, larch, and 
others. Pupa in the ground. 

Arctic-alpine; Mt. Washington, New Hampshire, and north. “New York” 
(Fernald). 

2. Z. fortunana Kearfott. Black-brown, sometimes dusted with wood-brown; 
with a broken double white fascia at base; an irregular but strong and complete 
excurved fascia just before middle; irregular white markings cutwardly, the most 
distinct usually a fascia starting from costa at three-fourths way to apex and 
running two-thirds way across to anal angle, with a patch on outer margin at 
its lower end. A few additional white striz at costa. Black basal line in fringe 
eut with white at fold and anal agle. Hind wing mouse gray. 15 mm. 

End of June to July. 
Ottawa, Ontario. 
3. Z. ratzeburgiana Saaceen (in Ratzeburg). Yellow-brown, or light wood- 

brown; antemedian band dark brown, and defining a darker base, sharply angled 
at lower side of cell, and bent in, in cell; outwardly, with a fascia from middle 
of costa to anal angle, wider .above; normally broken into three toward costa, 
and sometimes crossed by a black bar along lower side of cell. With a shade 
of mixed black and dark brown, extending obliquely down from apex, often pre- 
ceded by a white shade and followed on middle of outer margin by a white stria. 
A dark brown line in fringe. This moth is variable in details of markings. 
12 mm. ; 

Larva webbing together the terminal needles of spruce in early spring. Pupa- 
tion outside the nest. Moth in July and August. 

Ottawa, Ontario, to Washington, and probably general where its food plant 
occurs; also in Europe. 
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26. PSEUDOGALLERIA Ragonot 

Palpi porrect, clavate; the tip formed by the third joint but markedly set off 
only in rubbed specimens. Thorax tufted. No sexual modifications. Fore wing 
with all veins separate, and evenly spaced at margin; wing rather long and 
narrow, as in Thiodia; apex marked; outer margin with a strong concavity center- 
ing on M, and M.; R, arising from discal cell. Hind wing normal, with R and 
M, approximate, M, close to M, at origin, M, connate or shortly stalked with Cu,. 

Highth segment of abdomen somewhat chitinized and modified. Valve simple. 
Uncus and socii absent. Gnathos weak. 
An isolated genus. The wing form and the modification of the eighth segment 

suggest Hystrichophora, but in the remaining genitalic structures there is no 
likeness. 

1. P. inimicella Zeller. Dull gray, more or less shaded with brown; the notch 
in the margin edged with a brown band. Costa heavily shaded with blackish. 
Hind wing practically concolorous. 13-20 mm. 

June. Apparently rare. Larva boring in rootstocks of Smilax. 
New Jersey to Manitoba and Texas. New York: Ithaca. 

27. HYSTRICHOPHORA Walsingham 
Fore wing similar to Pseudogalleria; Accessory cell normal. 
Male genitalia with eighth segment of abdomen modified. Valves asymmetrical ; 

a strong dorsal process arising from the upper articulation of the valve and 
extending out parallel to it; cucullus and sacculus not defined. Uncus long 
strong, triangular, bifid; socii and gnathos absent. 

Three species of this genus are likely to occur in the territory considered. 
H. vestaliana Zeller is white with black points, and is known from Iowa; 
H. ochreicostana Walsingham is brown and yellow, and has been taken in Missouri 
and west; H. kokana Kearfott, a smoky species with contrasting pale border, 
occurs to the southward. 

28. EPISIMUS Walsingham 

(Enarmoma Walsingham and Durrant, in part) 

Similar to Thiodia, but with M, and Cu, of hind wing connate (fig. 262) instead 
of stalked. Fore wing smooth, with all veins free. 

A transitional genus, connecting the Hucosmini and Olethreutini. 
1. E. argutanus Clemens. Costa thickened, but not folded, in male. Dull red- 

dish or grayish brown, the color made up of fine mottling in wood-brown, gray- 
brown, and blackish, overlaid when fresh with purple. Costa shaded with black- 
ish along middle; speculum confused, dark gray toward base of wing, paler out- 
wardly, and more brown in the upper part, where there are a couple of black 
dots. 13 mm. (Bactra Clemens). 

May. Larva on various shrubs, especially Rhus and Hamamelis; on Euphorbia 
in the south. The larva lives between two leaves sewed together, or rolls a leaf 
into a cone. (Possibly Catastega hamameliclla Clemens). 

New York to Florida. New York: Speculator, Crosby (Yates County), Ithaca, 
New York City. 

2. E. tyrius Heinrich. Whitish gray, tinted with ochre, and shading into 
orange ochre and reddish toward outer margin. Costal part on basal half dark 
brown, contrasting, the boundary sharp toward base, and strongly curving down 
in antemedial region, diffuse outward. Hind wing dark gray. 12-15 mm. 

Larva on maple, with nearly the habits of H. argutanus. 
Long Island, New York to Mississippi. 
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29. OLETHREUTES Hubner 

(Argyroploce; Penthina; Sericoris; Eucosma, in part, ete.) 

Palpi porrect (fig. 281), clavate or triangular, with short porrect third joint. 
Thorax tufted behind; fore wing smooth or with slight tufts or ridges at end 
of cell and near base of inner margin. Fore wing (fig. 266) with all veins free 
and well spaced at the margin, which is evenly rounded, M, a little spaced from 
M, and Cu, at origin; no costal fold. Hind wing with R and M, approximate or 
stalked; M, distinctly separate from M;, but rarely as widely as in Laspeyresia 
(O. hebesana); M, and Cu, connate, rarely stalked, or very slightly separate. 
Inner margin in male thickened and variously folded or rolled up; sometimes with 
a lobe as in Exartema, but if so, with the lobe concealed in the fold, and quite 
small; usually with a hair pencil. No thickening or dense scaling except on dor- 
sal margin. Hind tibia of male with a hair pencil arising from base (rather 
fragile, and lost in rubbed specimens) but without long dense hair. Rarely, the 
dorsal fold or tibial hair pencil are rudimentary, but never both in the same 
species. 
PThis is a large and well-defined genus (at least in the male) from which Phe- 
casiophora is derived; it is closely related also to Cymolomia and, to judge 
by the occasional occurrence oi a free lobe on the inner margin, is perhaps derived 
from it; more probably it is heterogeneous, composed partly of older and partly 
of newer species than Cymolomia. Bactra is also considered related, but lacks 
the thoracic tuft. The male is easily distinguished; the female is like that of 
Cymolomia and Phecasiophora, but can be distinguished from other genera by the 
combination of tufted thorax, practically smooth wings, approximate R and M,, 
and M, shortly but distinctly separate from M, and Cu,. Ecdytolopha and 
Gymnandrosoma have nearly the same combination of characters, and are united 
to it by Walsingham and Durrant, but M. is more widely separated, the palpi are 
smooth, and the general appearance is different. 

Key to the species 

1. Fore wing dark, with moderate, clearly-defined white costal patch. 
2. Patch a third the length of the wing, its edge sharply defined and even. 

33. chionosema. 
2. Patch less than a quarter length of wing, irregular or diffuse on the lower 

outer side. 
3: Patel jpinkss ga, spre Sete srtehie! betes ony qautes ode ect Se 31. roseomaculana. 
3:7 Patch. White noc ince ona d oc hoteeer aya shee eee 32. costimaculana 

1. Fore wing whitish with dark shade toward middle of costa...... 30. albeolana. 
1. Median area evenly yellow, contrasting. 

2. Outer part of wing almost evenly purple-black..,........ 39. ochromediana. 
2. Outer part of wing with darker, pale-defined patches (‘‘ Cymolomia pat- 

GOED??? )) es eertie ud Speyer abn Seats haut ibs okaiss. bol atevore el epopeuce eee Eee 38. osmundana. 
1. Median area with a large, evenly colored patch of greenish or olive-gray. 

2. Patch on inner margin, between two black patches. 
3. Base-and smiddlenoticostas pales ayes aero 35. griseoalbana. 
3. basevand, middle oficosta, blackish: s205.27. -os5 0 ae 34. impudens. 

2. Patch not resting on inner margin; outer part of wing deep rose. 
36. malachitana. 

1. Ground yellow and yellow-brown or yellow-brown and black-brown, separated 
by brilliant blue metallic lines or series of dots. 

2. Ground two shades of dark brown; small (12 mm.)........... 19. coronana. 
2. Paler portion of ground ochre yellow; large (18 mm.) 
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3. Hind wing beneath dark, concolorous with fore wing...... 16. coruscana. 
3. Hind wing beneath contrastingly pale, somewhat darkened at costa only. 

4, Hind wing below all pale; wings rounded............ 18. astrologana. 
4. Costa of hind wing below darkened; hind wing more or less quadrate, 

with the outer margin at an angle to the dorsal and outer margin 
Ofstorenwino nearly strato mits sees airtel len) oieeeaeees li. constellatana. 

1. Fore wing with base dark gray, contrasting with the whitish apical third or 
half. 

2. Outer boundary of gray area, located near middle of wing, diffuse and 
farther out on costa than on inner margin........(Hedytolopha islandana. ) 

2. Outer boundary clean-cut, more transverse, and farther out. 
3. Smaller, ground of apical part pinkish; outer boundary of dark base 

usually striking inner margin well before anal angle; often followed 
by a separate blackish stria..........................27. separatana. 

3. Larger; ground pure or cream white; outer boundary running almost to 
anal angle, the stria being sometimes traceable, but fused in with the 
blackish base. 

4. Apical white ground extended as a hook in apex of cell, partly outlining 
a black dot in lower angle of oes 

OMPLIX PANS MOVERS MINIM ey pore roiagVepey sich es euctelenerstiole cxersuercieeehes ele 23. capreana. 
5. Expanse 15 mm.; apical it region less sharply defined. 

22. apateticana. 
_4, No white hook in end of cell, and usually no obvious black dot in 

lower angle. 
5. Outer boundary of black area distinctly excurved at middle; sub- 

aplcalmoraygstrealcy small yaaa ac ate cere inser sear: 25. nimbatana. 
5. Outer boundary of blackish area nearly straight and erect, the apical 

markings dusted with black, instead of being smoothly gray. 
6. Dorsal half of pale apex suffused with gray..........2 26. tertiana. 
6. Apical region almost wholly clay-color............. 28. montanana. 

. Outer boundary of blackish area drawn in at cell, with a well- 
marked noteh, surrounded with black. 

on 

OME ESTER CE ime yar cr ctabias uel sil ree dui dieuct ty leuepeltons evorony ole 21. frigidana. 
Gaplives| large; a laroe) mottled) Species. ei.) otis <1: 24. youngana. 

1. Fore wing with ante- and postmedial costal spots on a blackish ground; eyes 
SITTER ted recheck Cer sia Geka TIM tarts veld Hy wewael a. cy cat seuel a 6. mengelana. 

1. Fore wing with a clear white antemedial fascia, sometimes lightly scaled 
with gray, or with whole middle costal area suffused with white, and the 
fascia distinct only toward inner margin; eyes large. 

2. Blackish median fascia only narrowly reaching costa, or falling short; 
Wery loronGl Engr itMNer imnebYAM A Ses opoldooo obese Bouse oo bo nD ONG OM 29. duplex. 

2. Median fascia broad at middle, tapering strongly to costa and inner margin. 
15. aspasiana. 

2. Blackish median fascia of nearly even width, and on costa about a fourth 
as wide as length of wing. 

3. Apical portion of tegule and bands on dise of thorax white. .3. carolana. 
3. Thorax and tegule blackish. 

4, Postmedial fascia forking, and enclosing a triangular blackish dorsal 
spot (the inner fork gray, only the outer one white) dark markings 
overlaid with slender’ yellow scales.................. 5. campestrand. 

4. Median area solid blackish; no triangular patch cut off on its outer 
side. 

5. Fore wing broader, the blackish median fascia normally nearly 
twice as high as wide, median area with large lead- rey flecks. 

. bipartitana. 

15 
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5. Fore wing narrower, the median fascia almost as wide as high, 
median area not flecked with lead-gray. 

6. White discal dot obvious, connected with postmedial line and 
flanked above and below with black teeth, as in Cymolomia. 

° 4. polluxana. 
6. White discal dot obsolescent, not connected with postmedial white; 

the postmedial line nearly straight opposite cell. 
2. fuscalbana, 3. carolana. 

1. With antemedial fascia yellowish, gray-filled, or dull lead-gray; less con- 
trasting, on a dark brown ground; sometimes reduced to costal and dorsal 
groups of stri. 
Fascia yellowish, not shining. 
3. Median dark area about of equal width throughout...... 14. instrutana. 
3. Median dark area half as wide at costa and inner margin as at middle. 

15. aspasiana. 

bo 

2. Fascia lead-gray, or replaced by shining strie. 
3. Expanse 16 mm. Fascia, when complete, of three or four partly fused 

striz. 
4. Ground mostly dark brown. 

5. Brown terminal dots in base of fringe............ 9. septentrionana. 
5a No such Markin oy cies orsjecs decenelete © uel sheeusle ee eee 8. intermistana. 

4. Ground overlaid with tawny yellow.................... 10. schulziana. 
3.) Hxpanse 10) mm. Bascia, of two strises ii. . «2h ll. abietana. 

2. Fascia luteous, but outlined with faint silver.................. 20. major. 
1. Ground even rich dark brown, with narrow darker median fascia. 

2. Mascra, obscure, Cus normal five chor ioe ene 49. infuscata 
2.- Fascia clean-cut, Cu, arising three-fourths way out on cell....41. hemidesma. 

1. With ‘* Cymolomia pattern.” * 
2. Small; ground whitish or suffused with dull gray.......... 34. impudens. 
2. Ground rusty orange, marked with dull red; discal dot white. 

(Phecasiophora niveiguttana. ) 
2. Dull rose, shading into luteous; a black longitudinal dash in outer part of 

NY 0 eee eee I ee ies Re Viet Poem eR mAs ten en Ate aso a 37. interruptolineana. 
2. Dark wood-brown, the subterminal and lower end of the median patch 

markedly “triangular 2.74 So... ce ste chee obs os eis ee 48. nubilana. 
1. Markings ‘dark, dull, and confused, without a clean-cut subterminal patch; 

lead-gray marks, if present, not gathering into antemedial fascia; no white or 
pale colors. 

2. Fore wing all of dull colors (or with some slightly shining scales irregularly 
distributed). 

3. Clear powdery ash-gray; scales bicolored. 
4. Individual scales gray and fine white tips.............. 13. removana. 
4. Individual seales black with white bars...... .....-12. deceptana. 

3. Not clear powdery gray; the powdering, if present, yellow; individual 
scales unicolored. 

4, Lighter markings composed of paired lead-gray strie and yellow scaling; 
larger forms. 

5. Fringe with brown dots in its base.............. 9. septentrionana. 
5. No brown) dotsans base of eirinoer nies see: -eee eee 8. intermistana. 

4. Fore wing with metallic scaling, if present, in broad areas; no yellow 
scaling. 

°. Ground of a lighter shade, usually brown; the markings mostly clean-cut, finely 
pale outlined, outwardly consisting of a strongly irregular median fascia, sometimes 
interrupted; an oblique subterminal spot resting on the middle of the outer margin, 
and a subtriangular spot at the anal angle, all rather evenly colored in a darker shade; 
the subterminal patch alone of these really distinct in interruptolineana. 
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. Ground purple-black, not darker at middle of costa....43. deckeana. 
. Ground brownish, with a blackish shade at middle of costa. 

42. hebesana. 
. Lighter dull fuscous with a vague transverse luteous band. 

40. murina. 

Or Or 

1 

2. Fore wing with some brilliant blue iridescence. 
3. With a well-defined, vertical, blue-gray bar before anal angle. 

4. Sparsely dusted with ochre. 
H, lena Wks “OOM. oan on oo66 co 0den cp oscKuy Geoo DSL 46. auricapitana. 
5. Head fuscous; only palpi paler. 

Guainincesalimostientinelyad arkan ee seeeieeeieiee 45. agilana. 
6. Fringe on costal half of outer margin mostly cream-white. 

47. albiciliana. 
4. Heavily dusted with cream and whitish................ 7. turfosana. 

3. With a large blue patch before anal angle, ground blackish. .44. cyanana. 

O. conditana is probably confined to California: eastern records are based on 
dwarfs of hebesana, and specimens of Polychrosis. 

1. O. bipartitana Clemens. Fore tibia with faint pale bands; mid-tibia usually 
all black, and hind tibia whitish. Palpus with more fuscous than in O. fuscalbana. 
Fore wing rather less than twice as long as wide; mixed dark shining blue-gray 
and black; a white antemedial fascia, with some black scales, a sixth as wide as 
length of wing, erect and of even width, its boundaries slightly irregular. Beyond 
this a blackish fascia, slightly broadening toward inner margin, reaching out to 
end of cell. The rest of wing white, shaded with gray on the apical half, more 
or less, or with a separate gray margin and subterminal patch. Costal edge gray, 
with paired white strie. Hind wing typically whitish, gray in variety cesialbana 
Zeller; fringe whitish. 16 mm. (Antithesia Clemens). 
May and June; August. 

_ Common everywhere. New York: North Elba, Fentons (Lewis County), Oswego, 
Jamestown, Rock City (Cattaraugus County), Millerville, Otto, McLean, Ithaca, 
Big Indian Valley, Albany, Ramapo. 

2. O. fusealbana Zeller. Fore tibia with three heavy white bands; mid-tibia with 
two or three weaker ones; palpus heavily mottled with white. Wings slightly 
narrower than O. bipartitana; antemedial fascia somewhat narrower, hardly more 
than half as wide as the blackish area following it, which is more or less dusted 
with broad yellow scales. Apical region more distinctly blackish, especially the 
apical dot; subterminal bar conspicuously dark. 15 mm. 

June to August; common. 
Generally distributed, south to North Carolina. New York: Peru, North Twin 

Brook (Mt. Marcy), Newcomb, Peru, Rock City (Cattaraugus County), Ithaca, 
Trenton Falls, Fort Edward. 

Gypsonoma fasciolana is near this species in appearance, but differs in ‘the 
stalking of M, and Cu,, the wing-form, and the narrower, decidedly oblique median 
dark fascia, preceded by a broader and purer white antemedial fascia. Cymolomia 
fasciatana has similar tibie, but the palpi are almost wholly whitish; and the 
antemedial fascia is considerably stronger than the postmedian. 

3. O. carolana McDunnough. Tegule white, with a dark patch at the base; 
thorax banded with white. Blackish and olivaceous brown; antemedial white band 
slightly irregular; subterminal white band narrow, the terminal area being broadly 
suffused with olivaceous brown; anal spot fused in with the dark median area, 
with a point of the white color running between them above; two olive-brown 
costal spots, sometimes connected by hair-lines with the brown terminal area, 
14 mm. (Not seen.) 

June. 
Ottawa and Trenton, Ontario. 
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4. O. polluxana McDunnough. Similar to O. fuscalbana. Ground blackish, with- 
out any yellow overscaling. Antemedial fascia about as in O. fuscalbana; post- 
medial more irregular, and broken into by patches of the black ground; the 
blackish medial area extending in two strong teeth at the end of the cell with a 
white indentation between them. Outer markings almost entirely brown-black and 
white, without the gray subterminal band of O. fuscalbana. 25 mm. 

June and July. 
New York to Alberta. New York: North Twin Brook (Mt. Marcy), Peru. 
5. O. campestrana Zeller. Similar to O. fuscalbana. Ground overlaid with 

slender yellow scales. Antemedial band more distinctly made up of two pairs of 
fused white striew. Postmedial white band on eostal half formed of two pairs of 

white strie; below the middle the anterior pair becoming gray and turning abruptly 
in to the middle of the inner margin, while the outer pair becomes a broad white 
band extending to the anal angle; the two enclosing a triangular blackish patch 
between them. Outer part of wing blackish, with strong paired white costal 
strie, and a couple of longer white striz, defining the usual subterminal patch. A 
white subterminal line toward apex. 15 mm. (dealbana Walshingham, not 
Walker). 

June. Larva on cherry. 
Generally distributed and not rare, but generally confused with O. fuscalbana. 

New York: Peru, Rock City, Ithaca, Trenton Falls, Albany (New York State 
Museum). 

6. O. mengelana Fernald. Eyes very small. Ground powdery black on a blue- 
gray base; antemedial whitish fascia distinctly composed of a group of three or 
four coarse strie, fading out below; postmedial white fascia broad and distinct 
toward costa, of two pairs of striw, becoming obscure below the middle of the 
wing. Outer margin with the blue-gray dominant. Outer half of fringe cut with 
white. 15 mm. 

July. 
Greenland. This is probably a widespread arctic species, but I have seen no 

other specimens. 
7. O. turfosana Herrich-Scheffer. Fore wing with nearly even, broken, trans- 

verse striation of blackish, clay color and lead gray, but with the pale strie more 
or less paired, especially at the costal edge. Outer part of wing normally more 
heavily shaded with the yellow. A white spot at end of cell, partly defined with 
blackish. Fringe blackish, irregularly cut with white. Hind wing dark gray. 
16 mm. 

June and July. 
Labrador; Maine; Europe. 
8. O. intermistana Clemens. Blackish gray with a variable amount of yellow 

and white scaling. Fore wing with confused paired white or light blue-gray 
double striw, cutting up the ground into patches toward the outer margin, but 
leaving fairly definite narrow antemedial blackish bands, or with the strie toward 
base confined to costal and dorsal edges. Scaling sometimes gathering to form a 
pale shade at anal angle. A white discal dot. Fringe black and white. 18 mm. 
(tessellana Packard). 
August. 
Labrador to Alberta; Mt. Washington, New Hampshire. 
9. O. septentrionana Curtis. Blackish brown, somewhat variegated with gray, 

leaving a darker oblique fascia as in O. intermistana; costa with six or seven 
pairs of white strie; fringe pale, spotted with brown at the base. Hind wings 
apparently variable. 15 mm. (Sciaphila primariana Walker; Penthina fulvi- 
frontana Packard). 

Arctic America south to Labrador. 
10. O. schulziana Fabricius. Fore wing black, heavily overlaid with narrow 

bright yellow scales, with somewhat confused and broken paired white striz, the 
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subterminal ones not anastomosing as in O. intermistana, but leaving a clear 
postmedial band of the ground. A white spot at end of cell, partly edged with 
blackish. Fringe checkered black and white. 18 mm. 

The larva is said to feed on pine or Vaccinium. 
Europe; also reported from Arctic America. © 
11. O. abietana Fernald. Fuscous brown, marked with shining gray. A slight 

gray basal facia; a broad antemedial fascia, starting from two pairs of costal 
strie. A postmedial fascia, also starting from two pairs of strie, with a small 
dark dot between them, its outer side somewhat wavy and its inner side with two 
deep notches (above and below the cell), into which run teeth from the brown 
median area. (‘Two pairs of costal striz toward the apex, from which runs a broken 
irregular subterminal fascia. Hind wing dark. 10 mm. (picew Busck). 

Larva on spruce. 
-Maine to the Western States; generally distributed northward. New York: 

Ithaca, Woodmere, Long Island. 
12. O. deceptana Kearfott. Finely dusted with white, gray, and black, ‘the 

gray scales white-tipped; no yellow or other colors. Head and thorax concolorous. 
Fore wing with costa arched, transversely strigose; base slightly darker, with 
excurved irregular outer boundary; median fascia bluntly two-toothed, barely 
traceable; the notch between the teeth white-filled, but not forming the definite 
spot of the intermistana-group. A slight narrow fascia across apex. Hind wing 
duller; brownish gray. 18 mm. 

June to July. 
Peru, New York; Dickinson, Michigan, aed westward. 
13. 0. removana Kearfott. Ash gray; each scale finely pale-tipped as seen 

under a lens; superficially similar to O. deceptana, but actual ground color much 
paler, with faint transverse bands; an oblique band at a fourth way out and one 
at middle of costa, and a distincter subterminal bar, sometimes defined with 
distinct black strie. Hind wing a little browner. 17-21 mm. 
When most distinct, the darker gray shows the Exartema pattern, with sub- 

terminal and anal patches, and with median band rather narrow and deeply 
dentate on the outer side, but all in shades of ash gray. 
New Jersey to Manitoba. 
14. O. instrutana Clemens. Dark brown mixed with blackish, heavily overscaled 

with rusty ochre; antemedial fascia of a group of broken luteous striz; post- 
medial band a double, lead-gray stria, strongly and broadly curved out over mid- 
dle of wing, and a little concave toward inner margin. Discal dot pale, well 
within the postmedial bands. Three pairs of white strie on costa outwardly; an 
oblique lead-gray line across apex and a confused patch at anal angle. Hind 
wing dark. 15 mm. ‘ 
Common and generally distributed. Larva reported on clover and _ buckeye. 

Much like species of Cymolomia, but distinguished by the browner color with 
yellowish antemedial line and discal dot, and continuous gray postmedial band. 
Moth in August. 
New York: Peru, Saranac Inn, ‘Newport, Fentons (Lewis County), Batavia, 

Otto, Ithaca, Schenectady, Rhinebeck, New Windsor. 
15. O. aspasiana McDunnough. Similar to O. instrutana. Dark olivaceous 

brown, with a double whitish antemedial fascia, and some whitish scaling at base. 
Medial dark area twice as wide at middle as at costa and inner margin, its 
outer boundary strongly bowed out at the middle, and scaled there with black. 
Subapical band extending from costa to outer margin, and containing ‘a leaden- 
colored patch opposite the cell; anal spot long, narrow, triangular, brown. Apex 
also brown, cut off by a silvery streak. 11 mm. (Not seen. ) 

Karly July. 
Ottawa, Ontario. 
16. O. coruscana Clemens. Fore wing ochre yellow, marked with bands and 
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patches of brown (formed of blackish dusting on an ochre ground), the markings 
edged with series of silver-blue raised dots, which form continuous lines on the 
outer part of the wing. Basal markings confused; median band broad, not quite 
reaching the inner margin, which is yellow with a few black scales; the band 
deeply notched on its inner side, at the cell; and opposite cell and on Cu, on the 
outer side; a good-sized spot at anal angle; a larger band across apex, and a 
small apical spot. Fringe mixed, yellow, brown, and gray, quite variable. Hind 
wing fuscous brown; fringe white with a brown line in base; below dark fuscous, 
concolorous with fore wing. 16 mm. (argyroélana Zeller). 

June and July. 
Common and generally distributed south to Pennsylvania. New York: Fentons 

(Lewis County), Newport, Rock City (Cattaraugus County), Portage, Big Indian 
Valley, Albany, Poughkeepsie, New Windsor, New York City; Lynbrook, Long 
Island. 

17. O. constellatana Zeller. A little larger on the average than O. coruscana; 
the black mottling covering the whole surface except on the apical third, and 
even there somewhat encroaching on the yellow ground, but leaving at least the 
subterminal patch distinct. Hind wing a little paler on the average; whitish 
below, strongly contrasting with fore wing. 20 mm. 

With 0. coruscana; not quite so common. New York: Otto, Rock City, Portage, 
Ithaca, McLean, Trenton Falls, Big Indian Valley, Schenectady. 

18. 0. astrologana Zeller. Ochre, almost evenly strigose with blackish on the 
basal two-thirds, becoming pale ochreous with light dusting on the apical third. 
Blue dots on basal part of wing evenly scattered; on apical part arranged in 
three oblique series, which indicate the outer side of the median fascia, and the edges 
of the subterminal fascia of coruscana, but with these fascize no darker than the 
ground. Fringe largely ochreous. Hind wing a little lLghter than that of corus- 
cana. 16 mm. 

Valve below with a rough tubercle in place of a ventral spine. 
Illinois; Texas. New York: Mt Marcy, Newcomb. : 
O. albiciliana approaches this group in the scattered blue spotting, but is much 

darker without any areas of clear yellow, and the hind wing is contrastingly 
paler at the hase. 

19. O. coronana Kearfott. Closely similar to small specimens of O. astrologana; 
fore wing almost wholly suffused with black, leaving only some broken ochre fasciz 
in postmedial and subterminal regions, especially teward costa. 12 mm. 

June. 
Canada; Trenton Falls, New York. 
20. O. major Walsingham. Fuscous, similar in color and wing form to 0. con- 

stellatana, but with the pale portions duller. Fore wing with a dull luteous, 
erect antemedial fascia, and a parallel postmedial fascia running from two-thirds 
of the way out on costa to anal, both evenly edged with slightly brassy or silvery 
continuous lines. Outer hali of costa with four pairs of pale strie, the first two 
connected with the postmedial fascia, the third free, and the fourth running down 
into a rather pale subterminal fascia, which runs out at the middle. of the outer 
margin. Hind wing fuscous with pale fringe. 22 mm. 

July. 
Northern United States and Canada. New York: North Twin Brook (Mt. 

Marcy ). 
This species is easily recognized by the faint continuous silvery or pale golden 

borders to the pale fascia, visible only in a favorable light. Eastern specimens 
are much darker than the typical form from the west coast. 

21. O. frigidana Packard. Basal two-thirds dark gray, with obscure and con- 
fluent blackish and fuscous strie and some scattered brown scaling, the outer 
boundary oblique from costa at two-thirds way to apex, to just before anal angle, 
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running in distinctly to end of cell, and excurved or irregular from there to inner 
margin. Outer third white, shaded with blue-gray, and with a few black scales. 
Hind wing light fuscous gray. 15-18 mm. 

July. 
Labrador and White Mountains, New Hampshire, to British Columbia. 
The Labrador form has perceptibly smaller eyes than the Mt. Washington race, 

and has also more solidly dark palpi and a more contrastingly pale apical third 
of the fore. wing. 

22. O. apateticana McDunnough. Fore wing with base brown, with scattered 
white scales, making a more or less distinct dash through center of wing. Basal 
side of white outer part not quite sharply defined, but with a white hook in end 
of cell outlining a black dot, as in O. capreana and separatana. Apex shaded with 
brown; a distinct black subapical bar. Anal spot partly cut off from dark base 
eeu. scaling. 15 mm. (deceptana MeDunnough, not Kearfott). (Not seen). 

une. 
Meach Lake and Ottawa, Canada. 
23. O. capreana Hiibner. Similar to O. frigidana, but with basal part of fore 

wing mottled, rather than striate, the brown and black tending to gather in the 
antemedial and medial region, and the intermediate portions typically shaded 
with whitish, gathering in two squarish patches on basal half of costa and a 
vague shade in base of cell. Outer boundary of the blackish base rather less 
indented at end of cell than O. frigidana, where the white forms a comma-like hook, 
and regularly convex from there to inner margin. (funerea Meyrick). 
‘Typical capreana is Kuropean, and appears always to have the pale costal 

areas. 
Labrador to Duluth, Minnesota, and British Columbia. 
24. O. youngana McDunnough. Similar to O. capreana, Costa of fore wing on 

basal half heavily shaded with white, leaving a squarish dark antemedial spot. 
White apical area strongly angled in-at end of cell, and more or less defined with 
black, but not extending hooklike around a.black dot. 19-20 mm. 

July and early August. 
Laurentians, Quebec, to New York. New York: Wilmington. 
25. O. nimbatana Clemens. Base solidly dark, a mixture of bluish and brownish 

black; apical third white with three or four light gray strie on costa and a 
stronger gray subterminal streak. Outer boundary of the dark base sometimes 
regularly excurved. sometimes with a tooth projecting upward at fold, running 
from a little beyond the middle of the costa to just before the anal angle; fringe 
pale; hind wing light gray, or whitish with light gray border. 16 mim. (H 48:24, 
as Platynota flavedana. ) 

June to August. Common. Larva on rose. 
General, at least from New Jersey northward. New York: Ithaca, Albany, 

Rhinebeck, Scarsdale. 
26. O. tertiana McDunnough. Base of fore wing purplish brown, dusted with 

bright brown, and mottled with darker; a few white antemedial scales. Boundary 
of pale outer half oblique and rather irregular. Outer part shaded with bright 
brown toward apex; with a dark subapical bar, the region between the inner 
margin and the subapical bar largely filled with a grayish shade. 16 mm. (Not 
seen. ) 

June. 
Ottawa, Ontario. 
27. O. separatana Kearfott. Fore wing with basal three-fifths, mixed gray 

and blackish; the outer boundary nearly straight from costa, rather before two- 
thirds, to inner margin, rather beyond two-thirds; followed by blackish spots 
at end of cell and on inner margin. Outer third pale pink, shaded with light gray. 
Basal half, except on base of inner margin and on middle of costa, also sometimes 
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shaded with pale pinkish gray. Hind wing fuscous gray. 13 mm. (0. dimidiana 
auct., not Sodofsky). ; 

May, July, and August. Larva on rose and blackberry 
Hampton, New Hampshire, to Missouri and Arkansas. New York: Ithaca, Big 

Indian Valley. 
28. O. montanana Kearfott. Similar to O. nimbatana, the outer boundary of 

the dark base erect, nearly straight, and somewhat diffuse. Pale portion duller 
and more clay colored. 

Ithaca, New York; North Carolina. 
29. O. duplex Walsingham. Base light gray, striate with blackish; the outer 

boundary oblique on costal two- thirds, sharply bent in on A and out again to 
the inner margin. Antemedial area white, a large mottled blackish patch “resting 
on inner margin from middle almost to anal angle, more or less divided by irregu- 
lar whitish marks, a more or less distinct gray or blackish fascia extending from 
the upper side of the patch obliquely to the middle of the costa. Outer part of 
wing white, the apical region shaded with gray and sometimes some brown, 
usually leaving the costa, except at extreme apex, and a band extending to anal 
angle, white; more rarely, with only the costa white, and the dorsal region strigose 
or suffused with gray or brown. Hind wing light gray. 18-27 mm. 

June and July. Larva a leaf roller on poplar, forming a roll very much like 
that of Anacampsis innocuella. 
New York to Pennsylvania, and west to California. New York: Peru, Ilion, 

Portage, Ithaca. 
This species is intermediate between the nimbatana and bipartitana groups and 

is possibly nearer the latter, with which it is almost always confused in collections. 
30. O. albeolana Zeller. White, marked with dark gray. An oblique bar on 

costa at a fourth way from base; a much larger rounded patch at middle of costa; 
a gray shade along inner margin to middle, defined by a black dash in base of 
fold, but outwardly diffuse or breaking up into striz; a black dot at lower angle 
of cell, and some lighter gray shading on outer third of wing. Hind wing brownish 
gray. 18 mm. (hartmanmana auct., not vinneus. ) 

June and July. Larva a leaf roller on white birch. 
Maine to New Jersey. New York: Big Indian Valley, Karner, New Windsor. 
31. O. roseomaculana Herrich-Schetfer. Fore wing deep blue-gray, mottled with 

black, with an irregular pink fascia of moderate breadth from third quarter of 
costal. margin to outer margin at anal angle, sometimes broken into costal and 
anal patches by a gray shade. Hind wing mouse gray. 15 mm. 

Larva on Pyrola. 
Europe; Labrador. 
32. O. costimaculana Fernald. -Blackish, shaded with blue-gray and whitish. 

Base, and especially second fourth of costa, strongly dusted with whitish; a 
large square white patch on costa at two-thirds way out and some white strie at 
anal angle. Hind wing gray. 11-14 mm. 

Maine; Massachusetts; Manitoba. 
33. O. chionosema Zeller. Blue-gray, somewhat shaded with duller gray. A 

large half-pear-shaped white patch from middle almost to apex of costa, with 
smooth elean-cut boundary; the dark part of the wing blackish around it. Hind 
wing dull gray. 15 mm. 

Larva on thorn and apple. 
New Brunswick, and Montreal, Quebec, to Virginia and Western Pennsylvania. 

New York: Ithaca, Schenectady, Albany. 
34. O. impudens Walsingham. Typically cream-white, rarely dull gray; base 

blackish, with outer boundary angled on cell; costa usually diffusely shaded with 
blackish to beyond middle, obscuri ing the antemedial fascia, and toward the apex 
more narrowly dark, cut with paired white strie. A broad, typically white, 
antemedial fascia, in gray specimens distinctly composed of ‘about four striz, 
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followed by an irregular olivaceous patch on dorsal half of wing, beyond which 
there is a blackish spot on end of cell, and one farther out on the dorsal margin; 
middle of costa also with a dark patch, obscured by the blackish shading. Fringe 
dark; hind wing pale in the typical form, gray in the dark phase. 12 mm. 

June and July. 
New Hampshire to North Carolina and Manitoba. New York: Newcomb, Rock 

City (Cattaraugus County), Batavia. 
35. O. griseoalbana Walsingham. Whitish; costal edge dark gray, cut with 

white toward apex; outer edge blackish, preceded by white strie. Base dark 
gray, except at costa; a pale rounded gray patch at middle of dorsal margin, and 
a smaller black one before hind angle, with some black striz on the white ground 
between them. Hind wing dark. 15 mm. (Hzartema). 

June to August. 
New Hampshire and Massachusetts to southern Ohio. 
36. O. malachitana Zeller. Dull crimson, a little powdery, thorax and base 

of wings dull powdery gray. A large olive patch reaching from end of cell almost 
to base of wing and down to below A, striate with whitish on costa, and defined on 
the whole lower side by an evenly curved whitish line. A horizontal brown crescent 
from end of cell to outer margin, concave downward, and a spot at beginning of 
dorsal fringe. Fringes concolorous; hind wing mouse gray. 15 mm. 

Larva on persimmon. : 
Virginia and Pennsylvania to Quincy, Illinois, and south. 
37. O. interruptolineana Fernald. Wood-brown, shaded with dull rose and violet. 

Basal half light grayish toward costa, ending abruptly at a square brown median 
costal patch, and edged below with a sharply defined dark brown bar extending 
from inner margin near base a third way to apex. An irregular brown patch 
extending from cell opposite the median costal spot to middle of outer margin, 
constricted so as to appear composed of three partly fused patches, of which the 
first may fuse with the median costal spot, and the middle one may be hardly 
darker than the ground. Apex often brown, cut off by a pale stria. 13 mm. 
May; July and August. Larva on Vaccinium. 
New Hampshire to District of Columbia. 
38. 0. osmundana Fernald. Dull gray-brown. A large yellow-brown patch 

extending from middle of inner margin two-thirds way to costa; a dark brown 
patch, half as large, at anal angle; a subterminal bar and a short oblique bar 
from middle of costa, all fairly clean-cut and finely pale-edged. Hind wing mouse 
gray. 10 mm. 

Larva on Osmunda regalis; also reported from seeds of Ambrosia, 
Maine; District of Columbia. 
39. O. ochromediana Kearfott. Base chocolate brown; the outer boundary irregu- 

lar and farther out on costa; median area even ochre yellow, twice as wide on 
inner margin as on costa; outer two-fifths chocolate brown, a little mottled and 
shaded with gray, but without clearly defined patches. Hind wing mouse gray. 
10 mm. 

July. One New Hampshire specimen is suffused with ochre yellow, with ‘the 
usual marks just traceable. 
New Hampshire to Pennsylvania. 
40. O. murina Packard. Mouse color, dusted thickly with luteous scales. Head 

and thorax darker; fore wing with small obscure pale luteous costal spots, becom- 
ing paler toward apex; forming a very vague fascia from beyond middle of costa 

_to anal angle; tringe also pale. Hind wings pale, dusky toward apex. 20 mm. 
.. Of this'species I have seen only a single fragmentary specimen. It appears to 
be a suffused form of the capreana group. 

_ Straits of: Belle Isle, Labrador. Reported as common. 
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41. O. hemidesma Zeller. Cu, leaving cell three-fourths way out, deep red-brown, 
with a slight pink iridescence. A short fragment of an oblique antemedial choco- 
late-brown fascia on inner margin; a complete narrow median fascia, slightly 
irregular on outer side, from middle of costa, the band narrowing and fading out 
toward inner margin. Hind wing fuscous brown. 16 mm. (Huchromia Zeller). 

July. Larva webbing leaves and flower heads of Spirea. 
Maine to Pennsylvania and California. 
42. QO. hebesana Walker. Dull fuscous brown, somewhat mottled; the ground 

with a slight purple tint, the bands perceptibly darker, and not iridescent, mixed 
with some black scales. Base of the darker duller brown, its outer boundary 
irregularly excurved; median fascia narrow at costa and especially at inner 
margin; broad above the middle, where it extends out in two broad blunt teeth at 
upper and lower sides of cell. With traces of gray strie outwardly and usually 
a faint grayer subterminal patch; often with a suffused blackish area over 
middle of costa. 9-16 mm. (Penthina fullerea Riley.) 

June to end of September. Larva on Tigridia, verbena, Antirrhinum, Stachys, 
pitcher plant, and iris; doubtless a general feeder. Dwarf specimens of this 
species have been determined as conditana Walsingham, which apparently is really 
purely a western species. 

Maine to North Carolina and California. New York: Crosby (Yates County), 
Ithaca, Nassau, New Windsor. 

43. O. deckeana Kearfott. Deep shining blue-gray, almost black; the markings 
a mixture of deep dull brown and black; so far as traceable as in O. hebesana. 
Hind wing blackish. 16 mm. 

June. Larva on pitcher plant. This may be a variant form of O. hebesana, 
which has been bred from the same food. 

Southern New Jersey and Chicago, Illinois. 
44, QO. cyanana Murtfeldt. Brownish black, heavily scaled with shining deep 

blue. Base largely blue, with groups of blue scales and strie before and beyond 
middle of costa; a large patch near anal angle, more than half the width of the 
wing, formed of two or three partly confluent blue spots or streaks; a few blue 
strie at apex. Hind wing blackish, paler toward base in male. 15 mm. 
May to July. Larva on rose. 
Quebec to Missouri and Pennsylvania. 
45. O. agilana Clemens. Blackish, irregularly scaled with yellow-brown and a 

little chocolate brown, leaving a vague darker shade at middle of costa, and an 
oblique subterminal band resting on middle of outer margin. A vertical lead- 
gray stria, perpendicular to costa, resting on anal angle and extending half way 
to costa; also with some scattered lead-gray dots and strie on outer half of 
wing. Fringe dark gray, with black basal line; hind wing blackish with pale 
fringe, becoming pale on basal half. 10-12 mm. 
May to July. Larva not rare in stem of Impatiens. 
General. New York: Portage, Potter Swamp (Yates County), Ithaca. 
46. O. auricapitana Walsingham. Similar to O. agilana; head and collar con- 

trasting ochre-brown; fore wing with rather more ochre sealing, especially at apex. 
Lead-gray scaling coarser and sparser, the principal marks being oblique ante- 
and postmedial costal bars, a broken bar across the apex, and the one at the 
anal angle (which is heavier than in O. agilana). No black line in fringe, but 
with a contrasting series of alternating black and yellow terminal dots. 

June; August l. 
New York and New Jersey. New York: Ithaca. 
47. O. albiciliana Fernald. Crisply mottled with bright ochre yellow and black, 

more coarsely than in the coruscana group, which it approaches. Numerous 
coarse scattered blue spots, partly defined with yellow; two oblique streaks toward 
apex on costal half of wing, tending to slightly overlap two parallel erect streaks 
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on dorsal half of wing. Fringe on costal half nearly white, with faint basal line; 
on dorsal half dark gray, cut with white at anal angle. Hind wing dull gray 
with broad white fringe; basal half whitish. 12 mm. 

June and July. Larva purple, a leaf roller on Spirza. 
Maine and Ontario to Pennsylvania. 
48. O. nubilana Clemens. Dull fuscous, sometimes with a distinct reddish tint; 

with clearly defined but not contrasting darker brown markings. Basal markings 
slight, the most distinct a streak in fold; median band broad, deeply dentate on 
outer side, ending in a right-angled point between fold and A; a subterminal 
spot rather above the middle of wing; usually also a right triangle in shape, 
but sometimes oblique and narrower; a slight spot at anal angle. Outer margin 
of the fore wing often perceptibly concave. Hind wing concolorous. 15-20 mm. 

June to August. 
Distribution uncertain. There are one or two closely related undescribed 

species, one of which has been taken at Ithaca, besides the following. 
49. QO. infuscata Heinrich. Wing form as in O. constellatana, with outer margin 

of fore wing nearly straight, but apex more rounded than in O. nubilana; hind 
wing more or less trapezoidal, with outer margin sharply bent near middle. Dark 
fuscous brown, a little powdery looking. Median fascia vague and _ slightly 
darker; subterminal bar across apex darker, a little more distinct; some dark 
shading at apex; and a series of dark spots along costa, separated by short paired 
pale strie, all inconspicuous. Hind wing concolorous, with slightly paler fringe. 
22 mm. 

Ithaca, New York. 

30. PH HCASIOPHORA Grote 

(Sciaphila; Sericors; Olethreutes, in part) 

General structure and pattern as in Olethreutes. M, and Cu, of hind wing con- 
nate. Hind tibia of male with dense masses of long hair above, and between 
spurs below; hind metatarsus with long dense hair above. 

1. P. confixana Walker. Ground light olive-brown, rarely red-brown, striate with 
pale luteous; typically blackish with longitudinal pale strize toward the base. 
Antemedial band a bundle of striz, strongly excurved, and breaking up toward 
inner margin; postmedial usually of two stronger partly fused strie, outwardly 
oblique to beyond the cell, tangent to a white spot at the end of the cell, then 
sharply curved and inwardly oblique to the fold, and curving out again to the inner 
margin; some paired subterminal striz on costa, and blackish terminal dots. 
Hind wing fuscous brown. Fore wing sometimes, especially in the female, of a 
warmer red-brown tint, with the basal portion concolorous. Outer striex of the 
antemedial, and basal strie of the postmedial line meeting just above the inner 
margin, in clearly marked specimens separating the darker median area from 
the margin. 18 mm. 
May to August. 
New Hampshire to Virginia and western Pennsylvania. “ New York” (Grote). 
2. P. niveiguttana Grote. Hind tibia but little enlarged. Ground red-brown, 

eut into irregular spots and patches by bands of pinkish ochreous edged with 
yellowish white; the brown areas defined with black. The most continuous brown 
area a median fascia, deeply notched on the outer side above the cell and on the 
inner side below the cell, and extended out at end of cell, where it con- 
tains a white discal bar. Subterminal patch usually large and forked below, 
patch at anal angle small. Hind wing mouse gray. 17 mm. (Olethrewtes auct.). 

Late May. Larva on sassafras and hamamelis. 
Massachusetts to Florida, ‘‘ New York.” (Fernald). 
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31. CYMOLOMIA Lederer 

(Exartema Clemens; Eccopsis, in. part) 

Similar to Olethreutes; hind wing with a thickened and specialized folded lobe 
on inner margin (fig. 267) projecting beyond the general outline of the wing, 
but quite variable in size. Hind wing with M, strongly curved, but often well 
separated from M,; and Cu,, which are connate at origin. 

The numerous species as a whole show excellent genitalic characters but they 
have not been fully worked out, and the present arrangement is tentative, await- 
ing Heinrich’s revision of the Olethreutes group.. On the whole a single species 
seems to prefer a single food-plant, but the rule is not absolute, and too little 
breeding has been done: 

The pattern in most of the species is characteristic. The ground is of a 
somewhat lighter shade, usually becoming quite pale along the edges of the 
markings and tending to be dusted with paler scales and broken into strie. It is 
usually slightly shining or iridescent. The markings are usually laid on in 
broader shades and have definite boundaries, often edged with dark; they are 
often shaded with yellow, or paler brown or gray, but rarely powdery, and 
hardly ever striate. The thorax and basal third usually show a confused mixture 
of the two colors, ending in an excurved antemedial line, which may run to the 
costa, or turn in to the base below the costa; the median band is typically broad 
in the middle, where it extends out in two long teeth along the upper and lower 
edges of the cell; and is usually deeply constricted or divided below the lower 
tooth, often’ cutting off a large dorsal spot. The upper tooth and costal portion 
are also often cut off as a separate oblique patch. There is an oblique subterminal 
patch or fascia, running from below the costa to the middle of the outer margin, 
and also a series of small costal spots beyond the median band, the second one 
often joining the subterminal fascia, and the fifth one apical. There is a patch 
at the anal angle, sometimes connected with the dorsal end of the median 
patch, especially if the latter is separate from the rest of the median band. The 
hind wing is almost constant, being mouse-gray with a pale fringe. The basal line 
of the fringe on the fore wing is continuous, often fading out toward the anal 
angle; the outer part is usually blackish at the apex and at the end of the sub- 
terminal fascia, and pale between and at the anal angle, but is often wholly dark. 

The genus is almost wholly North American, with a couple of species in 
Europe. 

Key to the species 

1. Fore wing rather evenly marked with numerous wavy transverse lines. 
1. monetiferana. 

1. Fore wing irregularly marked. 
2. Large smooth brown patches on basal fourth and near apex of costa. 

34. ferriferanda. 
2. Without two large smooth brown patches. 

3. Thorax red-brown, contrasting with ground color of wings; rarely, with 
only the posterior tuft brown. 

4. Base of costa contrastingly pale SoS Sree teen eee 31. ochrisuffusana, 
4. Base of costa grayish. 

5. Fore wing with stem of cubitus and three or four veins subterminally 
pale; base of inner margin not brown.............. 32. quadrifida. 

5. Fore wing with a broad pale shade on Cu only; base of inner margin 
with a red-brown patch sysiels) yee: sieele, «operetta eee 33. mornatana. 

3. Thorax concolorous. 
4. Most of wing almost evenly blackish, contrasting with the pale, clearly 

marked outer, Margin 2). <ic. 1+ tees ae 10. coneimnana var. terminana, 
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4, Basal three-fourths not suffused with blackish. 
5. With a distinct pale fascia of even width, formed of a group of 

striz. 
6. Ground black-brown or yellow-brown, lightly shaded with pale 

brown; the antemedial fascia white and strongly contrasting. 
7. Fascia to anal angle lead-gray, not contrasting. 

2. fasciatana. 
7. Fascia running to anal angle, white, broader and strongly con- 

Erasbino® aera eres cere eeete ais vena atel Aue tetesyetaeveh ats 4. micantana. 
6. Ground brown, with pale ochreous ante- and postmedial fascie. 

ieeeright: ‘tawny  DrOowlaita.. ose ie oes a crete elites 31%. electrofusca. 
fee Dull umber: browns ce cecisnis oie eye cte let etenspavekre tenets 3. rusticana. 

6. Ground half olive and half blackish, with no yellow or brown. 
9. appendicea. 

6. Ground light brown with olivaceous tint, often heavily flecked 
or suffused with cream; the fascie hardly paler than the rest. 

8. olivaceana. 
5. Antemedial fascia concolorous with outer markings generally, or 

absent. : 
6. Ground pure white, the borders irregularly blackish, except on 

outer part of inner margin and base of costa........ 21. malana. 
6. Ground not white. 

7. A black apical dot and sometimes an oblique bar at basal angle 
the only) ‘contrasting smarkings)).5.4.)...1 4 eis 24. exoleta. 

7. Apical dot minute or absent. 
8. Dorsal margin contrastingly dark, the boundary sharply defined, 

at least on basal half. 
9. Dorsum black or brown, reaching to anal angle..29. nigrana. 
9. Dorsal shade gray, fading out at middle of wing. 

30. clavana. 
8. Dorsal margin not contrastingly dark. 

9. An oblique blackish patch at basal angle; the other markings 
MOSUL ANCA U Seis SyUer sei a sescelsy avers slcdolega soko aveuais 23. cornana. 

9. Patch at basal angle, if present, no more conspicuous than 
costal markings. 

10. Basal patch not reaching costa, and sharply defined on 
upper: side. 

11. With a narrow streak in base of cell Sc, separate from 
the basal patch. 

12. Ground rusty orange, shot with purple. 
28. nitidana. 

12. Markings light olive on basal half, bright ochre and 
contrasting on apical half...... 27. fagigemmeana. 

12. Markings bright ochre, with a slight olive tint, 
ground paler and scaled with gray. 

26. ferruginana. 
12. Ground varying from ochreous to gray with slight 

olive tint (like C. permundana). 
13. Dorsal part of median fascia contrastingly 

smoother-looking and paler than other markings. 
: 25. tiliana. 

13. Dorsal part of median area not contrasting. 
29. nigrana. 
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11. Patch simple and extending at least up to R. 
12. Median fascia blackish at costa only, ground pale. 

22. punctana. 
12. Median fascia blackish, as a whole. 

13. Fascia almost, but not quite, reaching inner margin. 
35. footiana. 

13. Fascia enlarged into a squarish patch at inner 
margin, narrow above...... Al) 

10. With dark base reaching costa, or a dark antemedial line 
running through to costa. 

11. Median dorsal spot separate from rest of dorsal fascia, 
united with anal spot to form a thick bilobed patch. 

10. concinnana (part), 11. foedana. 
11. Median dorsal spot separate from anal one, the median 

fascia usually complete. 
12. With strong black bars in the two teeth on the costal 

half of the median fascia, the dorsal half pale and 
obscure; ground pale.......... 12. atrodentana. 

12. Without contrasting black streaks across the median 
fascia. 

13. Gray-brown; median fascia broken into spots, and 
most markings somewhat suffused, but sub- 
terminal spot large, dark, and a little contrast- 
TMP SOBA Hn OO Ob GG000000-00.00400¢ 19. merrickana. 

13. Subterminal spot not more prominent than other 
markings. 

14. Fringe rusty. orange toward base, contrasting 
with the gray ground.......... 14. corylana. 

14. Fringe concolorous, or gray, black, and white. 
141%. Costal half of median fascia blackish, con- 

itrasting Wec-ciere creeeveeire 1814. melanomesa. 
14%. Costal half of median fascia not blackish. 
15. Bands bright rusty ochre, much brighter than 

the’ gray ground’) 5.2.45 17. sericorana. 
15. Bands lighter ochre, with a slight olive tint; 

in darker specimens showing as an overlay 
over’ dark” brown’. --.--eeeee 8. olivaceana. 

15. Ground and bands two shades of deep red- 
brown; rough-looking ....... 13. zelleriana. 

15. Nearly even deep rusty brown, interrupted by 
narrow streaks of the lead-gray ground. 

7. quebecensis. 
15. Leaden purple, with chocolate brown markings. 

brunneopurpurata. 
15. General effect grayish brown, variable in shade. 

16. A distinct fine dark wavy stria just before 
outer margin, from apical dot to anal 
angle, interrupted only by the oblique sub-. 
terminal’ bars. 15. hippocastana. 

16. No continuous stria close to outer margin. 
17. Thorax and dark bands of fore wing, 

especially the antemedial one, mottled 
with little groups of clay-colored scales. 

10. concinnana. 
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17. Thorax more evenly colored; dark bands 
more smoothly overlaid with the 
paler color, or evenly colored. 

18. Olive, with contrasting blackish base 
and middle of costa...9. appendicea. 

18. Fuscous, with a slight olive tint, the 
dorsal half of the median area only, 
contrastingly paler....... 25. tiliana. 

18. Fuscous, more or less olivaceous, but 
with the markings mottled and all of 
one color. .5, furfurana, 6. fraternana, 

16. permundana, 18. sciotana. 

I. Palpi closely upturned to beyond vertex; not clavate; hind wing with a well- 
developed process but not lobed at 2d A; fore wing without Cymolomia 
pattern. 

1. E. monetiferana Riley. Wood-brown, with clay-colored thick double strie, 
separated by wood-brown lines, and edged with black; the bands basal, antemedial, 
postmedial and subterminal, all irregular and broken. Palpi with a gray longitu- 
dinal streak or a shade at base only and dot at base of second segment. 15-20 mm. 
End of May to June. 
Western Pennsylvania to Alabama. 

II. Palpi clavate and obliquely upturned, the second joint rathe? tufted at the end 
above and below; hind wing often notched at 2d A; always with more or less 
complete Cymolomia pattern. 

* Not notched at 1st A and lobed below. 

7 Pale or gray antemedial fascia most prominent. 

2. C. fasciatana Clemens. Black-brown; a transverse white antemedial fascia 
more or less distinctly made up of strie, nearly even in width, but widening to 
the costa, its inner boundary sharply bent above cell, and running in to costa, or, 
more rarely, continued to the base along R, leaving the base of the costa white. 
Median area broadly blackish, the anal spot fusing in with the median band, sepa- 
rated from it by an obscure lead-gray bar, visible only in certain lights; sub- 
terminal fascia lighter brown, its upper part fusing with median area; the region 
between these two and anal angle nearly filled by a vertical lead-gray bar. Apical 
region whitish, with a black apical dot. Line in fringe brown-black. 15 mm. 

June and July. Larva on Rumex. 
Common and generally distributed. New York: Otto, Rock City (Cattaraugus 

County), Ithaca, New Windsor. 
This species is easily confused with Olethreutes of the fuscalbana group, they 

are duller fuscous and black, and have the outer fascia much sharper and more 
contrasting. 

3. C. rusticana McDunnough. Similar to C. fasciatana and the fuscalbanw group 
of Olethreutes. Blackish ground overlaid here and there with ochre-yellow scales, 
but dominantly chocolate or umber brown; antemedial fascia composed of four 
clay-colored striz, not nearly’ as white as in OC. fasciatana; postmedial similar, 
running to anal angle; the spot of the ground color before it on the inner margin 
cut off from the median area by a lead-gray band. Median band two-toothed oppo- 
site cell with a deep notch between, as in O. polluwana, and the other Cymolomias. 
15 mm. 

July. 
Northern States. New York: Peru, Ithaca. 
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81%. C. electrofusca Heinrich. Similar to C. rusticana; but with the darker 
portions evenly overlaid with ochre, giving a bright, tawny brown effect; the 
pale ground with a suggestion of pinkish iridescence. 

End of May to July. Larva on sweet fern. 
New Hampshire to New Jersey. New York: Ithaca. 
4. C. micantana Kearfott. Similar to C. fasciatana. Ground nearly even dark 

brown, the gray band between the anal spot and the median fascia, and the gray — 
band at the anal angle both replaced by powdery whitish fascie which join the 
whitish apical suffusion and separate the subterminal fascia widely from the 
median area. 

June. Larva on dogwood. 
Apparently more common northward. New York: Ithaca. 
5. C. furfurana McDunnough. Color and appearance as in C. permundana; 

genitalia as in C. rusticana. Slightly more greenish olivaceous than C. permundana, 
with the pale areas more strigate with darker lines and dashes, the markings 
distinctly outlined with pale ochreous. Teeth of the postmedial band very long, the 
upper one almost touching the subterminal band, which does not reach the costa. 
16 mm. (Not examined.) 

June. 
Vicinity of Ottawa, Canada. 
6. C. fraternana McDunnough, another species with the appearance of permun- 

dana and genitalia of rusticana, is unknown to me. 

tt Almost wholly brown. 

7. C. quebecensis Heinrich (Kearfott ms.). Rather bright deep tawny brown 
(the “ Vandyke brown” of Smith’s glossary); evenly colored; antemedial band of 
two narrow dark lead-gray strie; median, subterminal, and anal spots separated 
by an irregular narrow lead-gray marking, the subterminal fascia not separate 
from the costal region, and reaching the anal angle, with only a short stria 
between it and the concolorous brown apex. The usual costal strie hardly 
visible; fringe and hind wing unusually dark, mouse gray. 13 mm. 

Quebec; type only seen. 

ttt With normal Exartema pattern; a part of the markings sometimes somewhat 
suffused. Dark base reaching costa, or gradually fading out toward costa, 
without definite upper boundary (Exartema). 

8. C. olivaceana Fernald. Markings almost completely overlaid with slightly 
duller ochreous, the fascia narrower, ‘silver- -gray and cream, not contrasting; outer 
markings similar, a little narrower, ‘yellower, and less contrasting than in C. linei- 
fasciana. 15 mm. 

June and July. To the naked eye the whole Cymolomia pattern is more dis- 
tinct than in other members of this group. 

General in distribution. New York: Ithaca, New Windsor (Morton). 
9. C. appendicea Zeller. Ash gray with a slight olivaceous tint, unlike all the 

similar species of the fasciatana and permundana groups by the complete lack 
of any yellow or brown tint. Base and median fascia above fold and apical dot 
blackish, strongly contrasting with the olive subterminal and anal markings, and 
the olive or obscure dorsal part of the median fascia. - 

June. Larva on oak. 
Kearfott considered this a synonym of versicolorana Clemens. McDunnough 

calls attention to the whitish base of the costa mentioned in the original descrip- 
tion of versicolorana, and treats it as distinct. I have not seen versicolorana as 
identified by MeDunnough. Presumably it belongs to the malana or nigrana groups 
as defined by the pattern. 
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Canada to North Carolina, west to the Pacific. New York: Rock City (Cattar- 
augus Country; aberration with pale antemedial fascia), Trenton Falls. 

10. C. concinnana Clemens. Pattern typical. Median band interrupted below 
lower tooth and, rarely, above it also; its dorsal portion normally attached to the 
anal patch, forming an M-shaped spot. Ground light gray-brown, somewhat shaded 
with blue-gray and, heavily mottled with luteous, in little groups of scales, the 
markings rather broadly edged with the same luteous; markings shading from 
fuscous brown to blackish, not contrasting, except usually for the blackish upper 
end of the median fascia. Palpi shaded on outer side with fuscous. Fringes of 
fore wing generally darker than in C. permundana. 14 mm. 

In variety terminana McDunnough (doxcana Kearfott ms.), the fore wing is 
blackish with contrasting pale margin. 

June and July. Larva on blackberry. 
New Jersey to Ohio. New York: Ithaca, West Farms (Angus). 
C. mediopartita Heinrich is a similar species described from Virginia. It 

appears to lack the dark shade at the middle of the costa. 
11. C. foedana Clemens has not been certainly recognized. It is purple-gray, 

marked with dark brown, like C. permundana, and is even smoother looking, not 
even showing the usual darkening at the middle of the costa, but has the pattern 
and size of C. concinnana. The costal spots are blackish, and the subterminal 
fascia is usually crossed with fine black lines. The fringe is dark, with a blackish 
line. 18 mm. 

August. Something like this in the National Museum has been bred from alder 
in Virginia. 

foronto, Ontario?, Manitoba?, western Pennsylvania. 
11%. C. brunneopurpurata Heinrich. Ground metallic leaden purple; markings 

rich dark brown, narrowly edged with white; pattern as in OC. permundana. 
Antenna with blackish spots on upper side of first four or five joints. 14 mm. 

August. Larve on alder in July; tying the young terminal leaves. Pale green- 
ish yellow, with segments transv ersely banded with pink. Head and cervical 
shield pale yellow. 

Virginia. 
12. C. atrodentana Fernald. Ground pale clay-color, somewhat striate with 

black. Markings light gray-brown, with a slight olivaceous tint; basal third 
heavily shaded, striate, ‘and mottled with blackish on the clay- -colored ground. 
Median band normal, but very narrow, and olive at the inner margin; the olive 
part sometimes a separate spot, its upper half, and especially the two teeth which 
are long and narrow, suffused, with black, contrasting. 

13. C. zelleriana Fernald. Ground dark shining gray, heavily mottled with red- 
brown, of the same shade as the markings; basal area strongly mottled with the 
ground color. Markings orange-brown with crimson iridescence, the base strongly 
mottled, the outer markings rather even. Median fascia with inner side more 
irregular than usual, teeth blunt and roundea off, the lower one usually scaled 
with black. Outer markings extensive and tending to join, cutting the ground 
into irregular streaks and spots, but sometimes normal. 16 mm. 

July and August. Larva crumpling leaves of white birch, in May (Kearfott). 
East River, Connecticut; New Jersey; Pennsylvania. New York: Portage. 
14. C. corylana Fernald. Light clay- color, with a slight greenish tint, dusted 

and shaded with light gray, obliterating the basal markings and most of the 
median fascia, the gray shade running from the base to the middle of the costa, 
leaving the base of the costa and the middle of the wing light. Dorsal part of 
median fascia, and anal and subterminal patches evener, pale dull gray, not at all 
contrasting, put finely defined with pale; last three costal dots dark, the apical 
one contrasting. Fringe with strong pinkish-to-rusty iridescence in basal half. 
15 mm. 

June to July. Larva on hazel. 
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New Hampshire to New Jersey, Manitoba, and Missouri. New York: Ilion, 
East Aurora. 

15. C. hippocastana Kearfott. Luteous, rather striate with gray, a little 
shining. Markings brown, shaded with blackish, well contrasted, and all about 
alike. Thorax with well-marked transverse banding; median band strongly 
indented, rarely broken, narrow toward inner margin. Palpi of the lighter ground 
color, with base of second segment black. 20 mm. 

June. Larva on buckeye, in May. 
Distinguished by its coarse mottling, and tendency of the markings to break 

up, especially toward the base, as in Pheecasiophora. 
Black Mountains, North Carolina 
16. C. permundana Clemens. Markings normal. Ground shining gray, some- 

what mottled with brown and luteous, the markings edged with luteous, decidedly 
smoother looking to the naked eye than ©. concinnana; the general appearance 
dull brown. Markings rather dark brown, with a slight olivaceous or tawny tint; 
even, occasionally, with the lower tooth a little shaded with blackish. Thorax 
mottled, but less strikingly than in the last two species. 16 mm. 

This name has been generally used to include forms not distinctively named, and 
even after the removal of Kearfott’s recent species, is still a little heterogeneous; 
but the differences are probably of strain rather than of species. Sciotana, hippo- 
castana, and merrickana could be united with this species with very little violence. 

Larva on raspberry and Opulaster (Rosaceae) and on huckleberry. Moth in 
July. ‘ 

Generally distributed and not rare. New York: Ithaca. 
17. C. sericorana Walsingham. Shining gray, marked with bright rusty orange, 

the marks covering fully two-thirds of the wing surface, and finely pale-edged. 
Base mixed gray and orange, the area reaching costa. Some black scaling in 
lower tooth of median fascia and in subterminal and anal spots. Occasionally 
with the blackish dominant, and orange only in the median fascia. Hind wing 
and palpi as in C. permundana. 16 mm. 

July. This species appears to intergrade with C. permundana. 
New Jersey and Pennsylvania. New York: Ithaca. 
18. C. sciotana Heinrich (Kearfott ms.). Outer part of second segment of palpus 

heavily dark-shaded. Ground dark blue-gray, nearly even, the markings narrowly 
pale-edged. Markings dark brownish gray, not strongly contrasting, nearly normal; 
the base as usual a mixture of the colors of ground and markings; the median 
band deeply constricted on cell, and normally broken by extensions of the luteus 
edging, also quite obscure toward the inner margin, where the pale edging dis- 
appears. 20 mm. 

June and July. 
Southern Ohio. 
C. subnubila Heinrich, a similar species from hazel, is not now before me. It 

is described from New Jersey and Maryland. 
18%. C. melanomesa Heinrich. Light wood-brown, the ground somewhat gray 

and with a slight pink iridescence. Markings essentially -as in CO. permundana; 
darker brown, the median fascia at the costa, the teeth, and the middle of the 
subterminal fascia, strongly suffused with blackish; the lower tooth especially: 
prominent and almost cut off from the medial fascia. 16 mm. 

The darkening of the upper part of the median fascia is the most conspicuous 
character for this species. It is superficially intermediate between permundana 
and merrickana, and according to Heinrich has genitalia of the permaundana type. 

July. 
Maine to New Jersey. New York: Ithaca. 
19. C. merrickana Kearfott.. Light fuscous gray, the markings hardly darker 

than the ground. Base fuscous, less mottled than usual, the antemedial line bent 
at a right angle over the cell, and strongly oblique to the costa and inner margin. 
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Medial fascia normally broken up into three separate spots, the costal one quad- 
rate and brown, the medial one much farther out and shading into blackish, usually 
widely separated from the other two, and the dorsal one rounded, light fuscous, 
and not always reaching the inner margin. Apical portion of wing usually shaded 
with brighter brown, the subterminal fascia normal, chocolate brown heavily shaded 
with black, contrasting. 20 mm. 

June and July. Larva on witch-hazel. 
The breaking up of the median fascia would group this form with corylana, 

which is smaller and paler, and has the outer reddish shade confined to the fringe. 
The records for “ Black Mountains, North Carolina,’ were apparently based on a 
misidentification which has since been corrected, as there are no specimens so 
labelled in the series at New York. 

General, west to Wisconsin and south to Virginia. New York: Crosby (Yates 
County), Ithaca, Portage (red variety). 

Trrt With normal Exartema pattern. Base of costa of the ground color, with a 
contrasting dark basal patch resting on inner margin and usually sharply 
defined on upper side (diffuse in exoleta). 

20. C. ———————.. Grayish brown, with a distinct pink tint; rather smoothly 
colored. Markings black-brown and strongly contrasting. Basal third of ground 
color, with an oblique blackish bar running up from basal angle to middle of 
wing one-third way out; normally sending a spur back toward the base along 
the fold. Median fascia black-brown, the inner boundary sharply bent at Cu, 
where a pale line crosses it along the lower edge of the cell and separates it into 
a costal and a dorsal portion; lower tooth long and narrow, arising from the point 
where the two portions meet, typically connected narrowly with the lower por- 
tion, which is a large squarish patch. Anal patch very small and not contrasting; 
subterminal fascia normal. Palpus largely dark.  (zelleriana Kearfott, not 
Fernald). 

21. C. malana Fernald. Pure white, somewhat mottled with fuscous and a 
little blue-gray. Inner margin shaded with fuscous to two-thirds, with a rough- 
looking black bar resting on basal angle; middle of costa shaded with fuscous, 
with costal part of median fascia showing darker; apex and outer margin shaded 
with fuscous. Usual marks obsolete. A dark dot at end of cell. 12 mm. 

Larva on apple and plum, in terminal buds and on leaves. Moth in July. 
Apparently general, but rare and _ local. : 
22. C. punctana Walsingham. Light clay-color, shading into whitish; a large 

blackish patch resting on base of inner margin, extending up over fold and base 
of cell to middle of wing at a third of the way out; connected by a vague dark 
shade to a quadrate blackish patch on middle of costa, this patch representing 
the costal end of the median fascia and the region just beyond it on the costa. 
Middle of median fascia obsolete, dorsal part, and anal patch represented by 
rounded smooth pale olivaceous patches, hardly darker than the ground. Apical 
part of wing suffused with fuscous, obscuring the subterminal fascia. Hind wing 
distinctly lobed, but not nearly as strongly so as in C. footiana. Black dot at 
end of cell contrasting in the typical race from California; often obscure in 
eastern specimens. 

June to July. Larva on Cornus. 
California; southern Connecticut; New Jersey. New York: THast Aurora. 
23. C. cornana Heinrich (cornwtana Kearfott ms.). Clay-color, a little duller 

and more even than in (. punctana. A strong oblique black bar from basal angle 
to fold a third of the way out; a black dot at angle of cell; median band indicated 
by a faint darker shade, not forming a defined patch on the inner margin; anal 
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and subterminal patches also obsolete, the latter, when at all traceable, round 
rather than barlike. Hind wing distinctly paler at base. 16 mm. 

July. Larva on Cornus. 
Northern New Jersey. New York: Ithaca. 
24. C. exoleta Zeller. Clay-color, with a more or less distinct oblique fuscous 

shade resting on basal angle; powdery at edges; without definite boundary. A 
contrasting round black dot at apex, twice as large as the usual apical dot, and 
only preceded by very faint paired strie. 16 mm. 

June and July; late August. Larva reported from hazel and gooseberry. 
Generally distributed and not rare. New York: Ithaca. 

tit? Markings of usual Cymolomia pattern; basal area formed of a patch below R, 
and a slender dark stripe in base of cell Sc, separated by a distinct pale line; 
costa pale 

25. C. tiliana Heinrich (Kearfott ms.). Ground blue-gray with a slight violet 
tinge, flecked with brown, the markings slightly olivaceous brown and edged with 
clay-color, exactly as in C. permundana. Median patch usually with costal por- 
tion, including the long upper tooth, separated from the second tooth and dorsal 
portion. Fringe of hind wing white. 18-20 mm. 

June and July. Larva on basswood. 
The basal patch in this species is sometimes as in C. permundana, but it is dis- 

tinguished by the even and finely white-edged dorsal part of the median fascia, 
normally contrastingly paler than the other markings. 

Northern New Jersey to Missouri. New York: Ithaca. 
26. C. ferruginana Riley. Bright ochre, with a slight olive tint; the ground a 

little grayer, paler, and more powdery than the markings, which are crisply pale- 
outlined. Median fascia broken into costal and median streaks and a dorsal patch, 
the latter fused with the anal patch. 15 mm. 

Originally reported as bred from Hydrangea; but the type in the United States 
National Museum is labelled “ plum.” 
New Jersey to Missouri. 
This form and the next two are very possibly mere color-varieties of a single 

species. d 
27. C. fagigemmeana Chambers. Like C. ferruginana, and with similar pattern. 

Markings on basal half of wing light olive, including the dorsal half of the 
median fascia and anal spot; costal part of fascia and apical spot light ochre, 
contrasting. Ground grayish, also paler in the apical region. 

Larva a bud worm on beech. 
Pennsylvania; southern Ohio; Kentucky. 
28. C. nitidana Clemens. Ground rose, strongly shot with violet; markings 

bright tawny brown. Markings mostly normal; lower end of median band usually 
separated and fused with anal patch to form a large M-shaped patch. Hind 
wing of male with anal angle markedly lobed, though less so than in C. footiana. 

July. 
Pennsylvania and southern Ohio; doubtless widespread. 
29. C. nigrana Heinrich. Ground varying from light pinkish brown to dark 

purple-gray, with dark chocolate brown to black- brown markings, clean-cut and 
strongly contrasting. Markings normal, mostly as in permundana ; anal patch 
triangular, often fusing with lower end of the median fascia, which touches the 
inner margin beyond, leaving a narrow triangular area of the ground color along 
the inner margin beyond it. Dorsal third of wing frequently contrastingly darker. 
Hind wing markedly paler toward base. 20 mm. 

July and August. 
Generally distributed. New York: Geneva, Ithaca. 
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C. ornatana Kearfott, reported from New Jersey in Smith’s list, is unknown 
to me. It is presumably a manuscript name, and equal to one of the other names 

_ in this group. 
30. C. clavana Walker. Clay-color, a little powdery; a contrasting fuscous 

shade along whole costa, becoming wider and blackish at middle; a fuscous shade 
along basal two-thirds of inner margin, sharply limited at fold toward base, 
becoming diffuse outwardly. Outer margin less strongly dark-shaded, but with 
dark fringe. Usual markings obsolete, the subterminal fascia only defined, but 
very slightly darker than the ground. Thorax blackish, but less intensely so than 
in the preceding form. 16 mm. 

July and early August. 
Quebec; New York; New Jersey; Kansas. New York: Ithaca. 

TTiitt Thorax partly or wholly bright brown, contrasting with the greater part of 
the fore wing; the brown also appearing along costa, and at basal angle of 
fore wing. Usual markings not contrasting, and medial band incomplete, or 
wholly obliterated. 

31. C. ochrisuffusana Heinrich (Kearfott manuscript). Ground light gray-brown, 
markings dark mustard yellow or ochreous toward base, brighter ochre-brown 
toward margin. Head and thorax yellow-brown. Basal patch large, diffuse toward 
costa, when most distinct forming an oblique shade resting on basal angle. Base 
of costa down to cell and out to two-fifths, the palest part of wing. Medial fascia 

_ obscure, represented by spots at costa, end of cell, and on fold; subterminal and 
anal patches normal. 18 mm. 

June. 
There is also a dull brown form distinguished by the pale base of costa and 

obsolescent median fascia. : 
Southern Ohio, Illinois, Kansas. 
32. C. quadrifida Zeller. Thorax dull gray anteriorly, becoming bright brown 

(burnt sienna) on the tufts, or all brown. Fore wing pale dull gray, somewhat 
powdery, with strong pale veins, especially on disc, costa, apex, and inner margin; 
shaded with rusty brown; the costa cut with fine paired striew, but the other 
normal markings lost. Hind wing whitish at base. 18 mm. 

June and July. Larva on Cornus. 
Massachusetts to Illinois. New York: Peru, Ithaca. 
33. C. inornatana Clemens. Thorax mostly rich red-brown, usually showing the 

gray ground only at the base of the tegule. Fore wing gray, shaded with a 
vague paler streak through the middle of the wing and running into a large pale 
area at the anal angle. Veins not paler. Costa a little shaded here and there 
with brown; basal angle with a large fleck of bright brown, extending up to A. 
Usual markings often indicated only by partial pale outlines, the pale, excurved, 
and waved antemedial line most distinct. Anal patch often perceptibly paler 
than ground. Median band, when traceable, broken up into spots. 18 mm. 

June to August. Larva on wild cherry. 
New Jersey to western Pennsylvania. New York: Ithaca. 

T1TiTTt Antemedial patch contrasting, bright brown, with straight outer boundary ; 
Cymolomia pattern lost. 

34. C. ferriferana Walker. Ground powdery light gray; thorax and base of 
fore wing mahogany brown; the outer boundary straight, or nearly so, from 
cell to inner margin; usually bent in toward costa. A large trapezoidal brown 
patch on outer half of costa, half as wide as the wing, not quite reaching apex, 
but touching outer margin at middle, enclosing a gray apical triangle. Sometimes 
with the dark patches black-brown. 16 mm. (gratiosana Clemens). 

June. Larva on Hydrangea. 
Pennsylvania to North Carolina. 
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** Hind wing of male markedly notched at 1st A, with a strong lobe below, whose 
apparent length is increased by its much longer fringe; outer margin more 
oblique, and apex more extended than usual. 

35. C. footiana Fernald. Fore wing fuscous, marked with black-brown. Thorax 
fuscous; basal patch large, prominent, not reaching costa; medial band broad 
toward costa, and especially over cell, the teeth well marked but not very long, 
then abruptly narrowing, and usually not reaching inner margin; the lower end 
lighter, chocolate brown. Anal patch narrow and normal, or absent; subterminal 
bar normal. 20 mm. 

June to August. Larva on witch-hazel. 
New York to western Pennsylvania and Virginia. New York: Hemlock Lake, 

Ithaca. 

32. BACTRA Stephens 

Palpi large, broadly hairy, and beaklike, about as in Ancylis; eyes normal; 
thorax smooth. Fore wing smooth scaled; outer margin oblique, slightly arched, 
or straight. All veins separate and evenly spaced; M, perceptibly separate from 
M, at origin; Cu. nearly straight. Hind wing normal (fig. 268), R and M, stalked 
at origin, then usually approximate a third way to margin; space between M, 
and M, wide, as usual; M., M., and Cu, close together at origin, but perceptibly 
spaced. No secondary sexual characters. 

The genus is nearly world-wide, and perhaps, like Limnecia, Australasian in 
origin. All the known larve are borers in rushes (Juncus), but seem to stray 
to other marsh plants. 

1. B. verutana Zeller. Clay-color to dark wood-brown; costa and dorsal mar- 
gin with fine blackish dots and striew, and slightly heavier bars representing the 
antemedial and postmedial bands. Wing surface with some fuscous flecking, a 
blackish shade or spot in fold at one-third way out and one over lower angle of 
cell, often enclosing a pale discal dot. Frequently a pale longitudinal stripe below 
the costa. Terminal line usually continuous and perceptibly wavy, followed by a 
series of very short white scales in extreme base of fringe. Fringe often showing 
several parallel gray lines. Wing often longitudinally streaked toward margin. 
9-15 mm. (lanceolana of American authors.) 
May and June; August and September. Larva normally in Juncus, but reported 

also from Cyperus and Scirpus. 
Indiana to North Carolina and south. 
2. B. furfurana Haworth. Wings a little narrower, with more oblique outer 

margin; fore wing clay-color to wood-brown, the markings tawny to gray-brown; 
base dark, with outer boundary abruptly bent in cell; an irregular postmedial 
fascia, sharply bent on cell or lost below middle of wing, enclosing a pale or white . 
discal dot; the markings frequently barely traceable. Usually with a spot at 
anal angle; almost always with a shade running to the apex. Terminal line as 
before. 10-16 mm. 

Larva on Juncus and Scirpus. 
General in distribution; also occurring in Europe. New York: Ithaca. 
3. B. priapeia Heinrich. Larger than B. verutana and furfurana, costal strie 

fine and obscure, not much emphasized at middle; fore wing frequently all dark 
brown, typically with a longitudinal blackish shade from base to apex, - leaving 
the anal angle contrastingly pale. Palpus with a fuscous spot on second segment 
and dark third segment. 16 mm. 

July; September. 
Woods Hole, Massachusetts, to Utah. 
4. B. maiorina Heinrich. Similar to B. priapeia, but paler. Ochreous; head 

and front of thorax paler, the palpus whitish; fore wing with a fuscous shade 
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from base to apex; costa faintly barred with fuscous; a small white discal dot. 
Fringe dusted with fuscous. 13-20 mm. 

June and July; September. Larva on Scirpus and grass. 
Virginia; Indiana; Utah. 

33. POLYCHROSIS Ragonot 

(Hudemis auct., Chrosis Guenée) 

Similar to Olethreutes; no secondary sexual characters; hind wing (fig. 269) 
with M, and Cu, distinctly separated at origin. 

The moths are three-brooded, typically leaf rollers in habit, and also feed on 
flowers and fruits when in season. The moths of the various species are very 
similar to each other and difficult, sometimes impossible, to name without the food- 
plant. They show the Cymolomia pattern, but the base is more consistently of the 
ground color, with a brown antemedial fascia only; the median band has only the 
lower tooth on the outer side, and is broad, gradually narrowing to the inner 
margin; the upper tooth is usually replaced by a small separate spot. The sub- 
terminal patch is usually very large and broadly oval. It is doubtful if all these 
names will stand as species; some of them are perhaps rather food-varieties. 
Polychroses have also been bred from several other plants, but have not been 
described as distinct (figs. 269, 282). 

Key to the species 

1. Hind wing white, fuscous at apex only; fore wing irregularly mottled and 
Shaded@iwath: ‘white i .jccineccvetiin Solel arys See areas eee tain she dias, ASM AE 1. yaracana. 

1. Hind wing fuscous, sometimes darker toward margin, or blackish; no white. 
2. Subterminal patch evenly broad-elliptical, with only a few black scales on 

outer margin, resting broadly on outer margin............. (8) botrana. 
2. Subterminal patch separated from outer margin by a streak or patch of the 

ground, except at upper side, where it sends a spur obliquely down to 
margin; more rarely, entirely separated from margin. 

3. Basal half of fore wing blue-gray, with narrow dark brown antemedial 
and broken basal lines only. 

4. Fringe light brown, concolorous with paler parts of wing. 
5. Pale edging of lines gathered to form a pale dot above tooth of 

IME CIAIN PAS CLAM cas ousue ce cktae Rep Mec rte rCke SER SMI CR teREN ee 9. magnoliana. 
5. Area above tooth of median fascia mostly dark gray. . 

9. liriodendrana. 
4, Fringe dark blue-gray, sometimes with light spots in its outer portion. 

5. Hind wing contrastingly pale, whitish, at base....10. cypripediana. 
5. Hind wing dark gray, hardly paler at base. 

6. With a dark postmedial patch or short fascia...... 7. rhoifructana. 
6. With confused markings beyond upper end of median fascia, in 

pant longitudinalistrealcse ecii-1-polktcletrtiei tells iote 8. viteana. 
3. Base of fore wing with blue ground, crossed by a strong basal line and a 

broad dark brown antemedial fascia. 
4. Dorsal third or half of pale antemedial fascia heavily shaded with light 

luteous, showing to naked eye as a pale spot............ 4. carduana. 
4. Antemedial fascia of ground color, wholly gray, or with the luteous 

only finely edging it. 
5. Dorsal half of median fascia ochreous, a third as broad as width 

of wing, showing as a contrasting pale patch........5. aruncana. 
5. Median fascia all dark, or narrowing to a point at inner margin. 
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6. Median fascia markedly paler dull brown toward dorsal margin, 
the markings edged or suffused with wood-brown (larva on Com- 
POSILESIELCH) OM. coat snore eter ieiore 2. slingerlandana, 3. ambrosiana. 

6. Median fascia evenly black-brown, the markings very narrowly 
and incompletely pale-edged (larva on Rosacez) 

6. spireifoliana. 
Polychrosis has also been bred from clematis, Kalmia, Amorpha, raspberry, sassa- 

fras, rose, Circium, and Monotropa. Some of these records are doubtless of stray 
larve, but some may represent new species or strains. 

1. P. yaracana Kearfott. Ground blue-gray; markings blackish, broadly edged 
with white; basal third largely blackish. Costal part of median fascia nearly 
black, contrasting, followed by a darker blue-gray area toward costa, forming a 
patch visible to the naked eye; dorsal part of fascia obliterated by a white spot. 
Hind wing white, the fuscous apical shade only reaching half way to cell. 9 mm. 

May and June. Larva unknown. ; 
New York to Cincinnati, Ohio. New York: Gowanda. 
2. P. slingerlandana Kearfott. Shining dark blue-gray; markings black-brown, 

heavily edged with wood-brown, and more or less suffused with the same wood- 
brown, especially on outer two-thirds of dorsal half. Base markedly grayer, but 
still heavily marked. Apical spot blackish, fringe dark gray; hind wing blackish, 
with dark fringe. 9 mm. 

Larva on Eupatorium, working especially in flowers and seed. 
New Jersey, ete. 
3. P. ambrosiana Kearfott. Dark blue-gray, marked. with blackish; the marks 

finely pale-edged, but antemedial space not contrastingly pale; base less darkened 
than in P. carduana. Markings normal, subterminal patch well set back from the 
outer margin, which bears a strong blackish streak, usually joined at one point 
to the subterminal patch; postmedial costal patch normally broken into a couple 
of oblique strie. 9 mm. (vernoniana Kearfott). 
Larva in flowers and seeds of Ambrosia trifida, and on Vernonia. 
New Hampshire to District of Columbia, and west to Kansas. 
4. P. carduana Busck. Dark blue or purple-gray; markings normal, black-brown, 

finely pale-edged, with a well-marked postmedial costal patch. Base almost solidly 
blackish, contrasting with the antemedial area, which is light clay-color on the 
dorsal half; median band a little paler toward inner margin and of moderate 
width; subterminal patch large and dark; fringes and hind wing dark gray. 
9-12 mm. 

Larva in the heads of thistle; semisocial. 
Maryland; Normal, Illinois. 
5. P. aruncana Kearfott. Dark blue-gray, marked with dark brown, the markings 

mostly normal and finely pale-edged. Base dominantly blue-gray, but with a broad 
antemedial fascia. Median fascia broad and light wood-brown to ochreous on dorsal 
half; more than a fourth as broad as wing at dorsal margin. Postmedial patch 
broken into strie; brown. Fringe and hind wing dark gray. 7 mm. (Specimens 
perhaps dwarfed by breeding.) 

Larva on Aruncus (Spirea). 
Maryland. 
6. P. spireifoliana Heinrich (Kearfott ms.). Larva on Spirea salicifolia. Mark- 

ings normal, black-brown on a dark blue-gray ground, with only slight traces of 
pale edging. Terminal fascia heavy. Median fascia wholly black-brown, the tooth 
not very strong; subterminal patch very high, joining one of the black-brown costal 
strie (which are all thick bars) and reaching nearly or quite to anal angle. 
Fringe and hind wing dark. 9 mm. 
May; August. 
New Hampshire to Pennsylvania. 
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7. P. rhoifructana Kearfott. Normal in markings with dark base, closely similar 
to viteana, but with a vertical postmedial bar resting on the costa, and dorsal half 
of the median fascia much browner than the costal end. 11 mm. 

The first brood in May. Larva in seed heads of Rhus, and on Cornus and 
Kalmia. | 

Kennebunkport, Maine; Ohio. New York: near Rochester. 
8. P. viteana Clemens. Normal in markings. Base blue-gray, with basal line 

hardly distinct, and antemedial brown band narrow and weak and broken. Mark- 
ings dull umber brown, shaded with blackish, the subterminal patch dark brown or 
blackish, markedly darker than the ground. Markings finely edged with luteous, 
the dorsal end of the median fascia narrow, and somewhat suffused with luteous, 
or wood-brown. Costal region beyond median fascia with confused markings, 
more or less defined by pale longitudinal streaks; without a distinct costal patch 
but with a couple of ‘minute costal dots instead; apical dot black-brown; fringe 
deep shining blue-gray, hind wing fuscous, a little paler at base. 10 mm. 

The larva lives on grape. The first brood usually works in the flower clusters, 

the other two, in the grapes (for this reason it is called the “ grapeberry moth’’). 
Usually the larva works in two or three grapes, webbing them together, or attaching 
a leaf to the hole. It may also live as a case-bearer, eating out the Anthonomus 
gall and utilizing it as a case (Clarke). 

senerally distributed and injurious. New York: Chautauqua County (Felt), 
Ithaca, Karner, and Orient Point. 

P. botrana Schiffermtiller is probably confined to the Old World. It is a much 
paler species, with the costal half of the antemedial fascia whitish, leaving a gray 
dorsal antemedial patch. American records are based on various species of this 
genus. 

9. P. liriodendrana Kearfott. Similar to P. viteana; the outer part of the wing 
with pinkish suffusion on the ground, and the markings, including the apical dot, 
light brown. Postmedial costal spot well defined; fringe light wood-brown. Hind 
wing rather light, with whitish fringe. 9-12 mm. Larva on Liriodendron and 
magnolia. 

New Jersey to District of Columbia. 
The variety magnoliana Kearfott has the pale edging of the markings heavier 

and forming a distinct pale spot above the tooth of the median fascia: This 
variety occurs with the type on both food-plants. 

10. P. cypripediana Kearfott. Basal half mostly dark blue-gray, with the ante- 
medial band of moderate width; markings dull fuscous, dominant on outer part 
of wing, with fine pale edging, but hardly any pale shading. Markings normal. 
postmedial costal spot distinct, subterminal spot narrow, mostly well separated 
from outer margin. Hind wing dirty white, noticeably darker than in P. yaracana, 
with the fuscous apical shading extending in to the end of the cell. 10 mm. 

Larva on Cypripedium. 
Seen from Manitoba only, but doubtless to be found in our area where its food- 

plant is found. 

Subfamily TORTRICINAE 

The arrangement of this subfamily follows approximately that of Meyrick in 
the Genera Insectorum. 
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34. SPARGANOTHIS Hibner 

(nopthera Duponchel; @nectra Guenée, not Hiibner; Cenopis Zeller, 
ete.; with Platynota, Leptoria Clemens, Epagoge auct.) 

Front with a projecting tuft, leaving a more or less circular, naked or elose- 
scaled area covered by the palpi (fig. 240); which are beak-like and typically as 
long as head and thorax together. Fore wing (fig. 234) normally with some raised 
scales, becoming regular tufts in group Platynota; R, and R, forking over apex; 
Cu, arising bey ond middle of cell. Hind wing with a distinct tuft or fringe of 
hair-scales on base of Cu. weaker than in most ‘Eucosmine; R and M, approximate, 
and often shortly stalked; M, closely grouped with M, anid Cu,, aa widely sep- 
arated from M,. 

Key to the species 
1. Ground white. 

2. mma cull ates seceiceuctl ones ftyante er oue sects eee eee eevee ne ee 19. pettitana var. 
2.0A Jarce brown patel ov jue sees | a viecs Sepeheterc eee eee 16. niveana. 

1. Ground lemon yellow. 
2. A brown spot on middle of inner margin..................2 20. albicaudana. 
2. No such spot. 

3. Reticulate with orange or red-brown. 
4- tind swing blackish--.2% 2.270: 3.) Mer tte ee eae 10. lycopodiana. 
4. Hind wing light. gray.2 2052. .scsvon Jee a eee 9. sulfureana. 
4. Hind wing pale orange or white. 

5. Fore wing with narrow bands of red-brown........ 14. reticulatana. 
5. Fore wing with large areas of red-brown.............. 15. ferreana. 

3. Not reticulate with orange, or with only a few brownish scales. 
4 SElinds wins.ochreous whiter: < <i. iste lect ie eleralein seekers 18. karacana. 
4. Hind wing pure white. 

5. A broad curved band, both ends of which run to costa..17. groteana. 
5: Narrow: broken: bands; or none.js. 32-5. eee 19. pettitana. 

4. Hind wing gray. 
5. Fore wing with three rusty stripes................... ll. tristriata. 
5. Fore wing with an oblique rusty band.................. 8. puritana. 

1. Ground duller or darker. 
2. Base of fore wing pale orange, outer part dark. 

3. Base defined by a blackish band; with a blackish rian gua apical 
SIAC Gh oed tes oes Ces kieas ie arever<csisieie aaeaies Aen SOL ee Ie 2. flavibasana. 

3. Markings wholly diffuse; no blackish. 2.5... - occ een eee 1. violaceana. 
2. Hind wing dull orange or orange brown, or white suffused with orange. 

3. With obscure dull purplish reticulation only, not contrasting. 
22. testulana. 

3. With well-marked dark reticulation.......... 21. chambersana (female). 
3. Light yellow, with light brown patches.................... 12. saracana. 
3. Dull light tawny and darker brown; sexually dimorphic. ..26. flavedana. 

2. Dull orange, hind wing white. Pee -.......21. chambersana (male). 

2. Base concolorous with medial or “terminal region; hind wing not orange or 
pure white. 

3. Ground bright yellow or orange. 
4. Not reticulate; with oblique dark band.................. 8. puritana. 
4. Yellow, reticulate with orange; or orange, reticulate with yellow. 

5. Fore wing with narrow bands of red-brown..........14. reticulatana. 
5. Fore wing with large areas of red-brown..........-... 15. ferreana. 

. Cream yellow, reticulate with purple-brown. 
ca Patchily shaded ASO... eee eee eee eee ee eee ene ences 4. irrorea. 
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Aeliventyaereticulater 22 catapets sy- tee oye s,sunrers sis sek ol hay aeons, Sony ate 7. carye. 
3. Ground duller brown or gray. “ 

4. Pale brown, with blurred antemedial and postmedial costal patches, or 
LIMIMACT ALewaney Lem al Career mirriniek torre eerie ete 5. santhoides. 

4. Very small; brown, with darker, rather even and sharply defined 
ODIs) \Getaelato om ereaiote occa OOD Oui cre nr aero ae 13. diluticostana. 

4. Dull dark gray, heavily tufted, and marked with blackish. 
5. Blackish with luteous outer margin................ 24. semiustana. 
B. 1Blkora neal Watley GAUOEIN, 6 oo0.c coogpoeowoogcdooUnedoc 25. exasperatana. 
eee NOB ALC | ATCAS® «aparece yseycrencie ye he. wick «(oi akoxsus) deilske, ¢ hees,a alates 23. ideusalis. 

4. Pale powdery gray. 
5. With brown inner margin.......... (Amorbia humerosana female). 
S, NO WR wun MIChT oR ado oeice BeBe nEe Duh Spor OSes OC 6. cana. 

I. Fore wing with isolated scales or raised striations only, sometimes practically 
smooth. 

“Front normal, the enclosing tuft of long, imcurved hairs, not quite regularly 
arranged (Sparganothis). 

1. S. violaceana Robinson. Fore wing with basal two-fifths light yellow, edged 
with copper-red iridescence; the next two-fifths dull gray with purple iridescence; 
and the apex brown with green and red iridescence, all shading into each other. 
Hind wing dark. 20 mm. (Tortrie, @nectia). 
May to July. 
Quebee to Pennsylvania and British Columbia. New York: Peru, Rock City 

(Cattaraugus County), Ithaca, Schoharie, Karner (Forbes). 
2. S. flavibasana Fernald. Base coppery, notched by .a very large square fuscous 

patch a third way out on costa; most of wing dull brown; apex triangularly 
blackish, and also hind wing and fringe. Normally with the square costal patch 
connected by a fuscous band to inner margin near base, crossing the coppery area. 

June. Larva on Lonicera. 
Ottawa, Ontario; Illinois; Texas. 
[Number 3 is vacant. | 
4. S. irrorea Robinson. Typically light straw yellow, much less brilliant than 

the sulfureana group; with a large purple-brown patch beyond middle of inner 
margin, a smaller one opposite it on costa, often connected to it by a curved line, 
and costal edge and fringes dark; the patches not sharply defined. Ground often 
dotted with purple-brown. Hind wing pale. 22 mm. 

June to early August. 
Quebee to Pennsylvania and British Columbia. New York: Otto, Ithaca. 
5. S. xanthoides Walker. Pale brown, typically reticulate and finely veined with 

dark brown; in variety breviornatana Clemens, with orange-tinted ground, and 
more heavily reticulate; male with two distinct costal patches of the brown, the 
basal one tending to become an oblique fascia across the wing, or to join a patch 
over Cu at the middle of the wing. Female with the patches obscure. Hind wing 
variable, dirty white to gray. Very near NS. irrorea, and perhaps intergrading with 
it, but more buff-brown, with the patches less clean-cut on inner side when present, 
especially the lower one. 
New Hampshire and Ottawa, Ontario, to Pennsylvania and British Columbia. 

New York: Newcomb, Portage, Potter Swamp (Yates County), Liberty, Big 

Indian Valley, Putnam County, New Windsor. 
6. S. cana Robinson. Pale gray, with dark shading forming more or less dis- 

tinct quadrate patches on base, before and beyond middle of costa, and rather 
beyond middle of inner margin; ground striated with black, the striation more 
definitely transverse than in A. hwmerosana, and defining the antemedial costal, 
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and the dorsal, patch with black. Hind wing slightly browner. 20mm. (Tortria, 
Cenopis.) 

This species is superficially very like Tortria afflictana. 
Pennsylvania. New York (Fernald). 
7. S. carye Robinson. Cream color, regularly reticulate with red-brown; not 

forming oblique bands; hind wing lighter red-brown. 22 mm. 
June to September. Larva a general feeder. 
Maine; Illinois; Missouri; Alabama; Texas. New York: Lewis County. 
8. S. puritana Robinson. Bright ochre yellow, with an oblique even red-brown 

fascia from costa before middle of inner margin; a spot on costa at two-thirds 
and one at middle of outer margin. Fascia usually broken in the fold, especially 
in the large western race, vocaridorsana Kearfott. Expanse typically 18 mm.; 
the race vocardidorsana often over 25 mm. (Cresia.) 

End of June; August. 
Quebec to Massachusetts. and west. New York: Newport, North Creek, Wells, 

Ithaca, Trenton Falls, Karner. 
9. S. sulfureana Clemens. Lemon yellow, more or less reticulate with orange; 

the reticulation sometimes almost completely lost; base of costa, two rust brown 
or black fascis meeting at middle of inner margin at an angle of 60°, the outer 
one often angulate or forked, and often an irregular outer margin; hind wing 
gray, or more or less shaded with orange, never pure white. Quite variable and 
tending strongly to break up into strains. 10-15 mm.; southern specimens (variety 
belfrageana Zeller) averaging very small. (Hpagoge.) 

Generally distributed, flying from June to September and the commonest of the 
genus. Larva a general feeder. 

New York: Newport, Honeoye Falls, Buffalo, Portage, Ithaca, Big Indian Valley, 
Liberty, Pearl River, New Windsor; East New York, Long Island. 

10. S. lycopodiana Kearfott. Markings similar to S. sulfureana, heavier, the 
red-brown often suffusing the whole outer half of the wing, ‘and the bands cen- 
tered with dark brown (as in some specimens of NS. sulfuwreana). Hind wing dark 
mouse-gray. 12-13 mm. (EHpagoge.) 

July and August. Larva on Lycopedium. 
This form is fairly constant; it may be an extreme strain of S. sulfureana, but 

is quite distinct from its ordinary forms. 
Ottawa, Ontario; Hampton, New Hampshire; Sebec Lake, Maine. 
11. S. tristriata Kearfott. Lemon yellow, all margins, and a band through cell 

from base to outer margin, red-brown. Outer margin rarely yellow, merely reti- 
culate with orange. Hind wing reddish gray. Fore wing rarely rusty orange, 
with grayish streaks. 

September. Very rare. 
Minnesota; New York; Maryland. 
S. bistriata Kearfott ranges north to North Carolina. It has two wide stripes, 

and a weak one on the inner margin, and a light brown hind wing. 

“* Front in male flattened or slightly concave, close-scaled, and produced into a 
point between the palpi; with the hair overhanging it all cut off even, forming 
a regular horseshoe-shaped tuft, so as to make the front appear deeply con- 
cave (fig. 240); female with the same structure less developed, much as in 
some males of the typical group (Cenopis). 

12. S. saracana Kearfott. Very dull light ochre with a square light brown patch 
a third way out on costa, and a band from outer third of costa to beyond middle 
of inner margin, widening into patches at the ends and sometimes broken at the 
middle, or broken into three spots. Hind wing browner. 18 mm: 

July. Larva on sassafras. 
Essex County, New Jersey. 
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There is a closely related undescribed species from Philadelphia, Pennsylvania. 
13. S. diluticostana Walsingham, Red-brown, with even, alternating bands of 

faint purplish and golden iridescence, defined by narrow lines which are not 
iridescent; the bands of moderate width toward outer margin, about as broad as 
long toward base. Hind wing reddish gray. 13-16 mm. (quercana Fernald). 

June and July. Larva on oak, cherry, and syringa. 
New York to Texas. New York: Newark, Batavia, Otto, Ithaca. 
14. S. reticulatana Clemens. Anterior half of tegule red-brown; front of thorax 

with a transverse orange bar. Fore wing lemon yellow, reticulate with orange, 
sometimes almost entirely orange; a dark band from costa at one quarter way 
out to beyond middle of inner margin, more oblique than in sulfureana; a costal 
patch at two-thirds way out, sending a forked line from its lower side; one leg 
of this line joining the lower end of the first band, and the other running to near 
the anal angle and usually fading out; margin with a dark stria. Hind wing 
white, typically suffused with orange. Very close to some forms of sulfureana, 
but apparently distinguishable by the outer patch on the costa and the pale hind 
wing; also rather like Hulia quadrifasciana, which has separated orange dots 
instead of reticulation. 15 mm. 

Not rare in July and August. Larva a general feeder. 
The dark, dominantly orange form is typical, the yellow one is variety gracilana 

Walsingham. 
Generally distributed. New York: Wilmington, Fentons (Lewis County), Hope, 

Newport, Otto, Hemlock Lake, Ithaca, Albany (variety gracilana), North Creek 
(typical). 

15. S. ferreana Busck. Near S. reticulatana. Ground reticulate with rusty 
brown on pale straw yellow, suffused with brown except on basal third; a large 
semicircle on middle of costal margin, leaving a narrow oblique antemedial band 
and a terminal band. Hind wing white with ochreous tint. 
July. 
Tlion, New York. 
16. S. niveana Walsingham. Reddish brown with bright purple iridescence; a 

basal patch, a conspicuous spot on middle of costa, and outer margin, white. 
Hind wing pale ochreous brown, with white margin and fringe. 23 mm. 

The type is unique and is possibly an aberration of S. groteana. 
Canada. 
17. S. groteana Fernald. Lemon yellow; a large triangular patch on middle half 

of costa, extending down to fold and enclosing a semicircular yellow spot; some- 
times with a series of brown postmedial striations. Rarely, with middle half of 
wing suffused with yellow-brown, except the costal spot, or with the brown reduced 
to a couple of strie on costa, which tend to converge, unlike maculate forms of 
pettitana and karacana. 30 mm. , 

Western Pennsylvania to Manitoba. 
18. S. karacana Kearfott. Lemon yellow with transverse water-lining like that 

of S. pettitana, of which it may be a maculate variety, but unlike S. groteana; 
a narrow brown fascia from one-third way out on costa to beyond ,middle of 
inner margin, and a patch on costa at two-thirds way out tending to send out 
lines toward inner margin. Normally not at all striate. Fore wing rarely suffused 
with tawny brown, showing the yellow only on the basal half of the inner margin, 
the outer margin, and a couple of spots toward base of costa. 20 mm. 

Bayberry and scrub oak. 
New Jersey. New York: Batavia. 
19. S. pettitana Robinson. Pale lemon yellow, water-lined with raised scales, 

typically immaculate, sometimes with two more or less complete parallel oblique 
lines. Ground, rarely, pure white or shaded with pale brown. 20-27 mm. 
(H 48:35.) ed 
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Common and general in distribution. Larva on various plants, especially maple. 
New York: Rochester, Batavia, Rock City (Cattaraugus County), Little Falls, 

Schenectady, Pine Island; Great River, Long Island. 
20. S. albicaudana Busck. Lemon yellow, mottled with slightly darker yellow; 

antemedial line fine, pinkish brown, starting from a small triangle on costa a 
third way out, and running to the inner angle of an irregular pinkish brown 
patch on middle of inner margin. Postmedial line two-thirds way out, irregular, 
but roughly parallel to antemedial as far as Cu., then fading out, or curving in 
and joining the outer end of the dorsal spot. <A little brownish reticulation out- 
wardly, Fringe pinkish brown. Hind wing cream-white, slightly shaded with 
orange. 15-18 mm. 

July. Larva on maple. This form is doubtless the extreme maculate variety 
of S. pettitana. 

Notch, Pennsylvania. 
21. S. chambersana Kearfott. Dull orange, reticulate with dull red-brown, the 

reticulations gathering into a broken fascia from before middle of costa to beyond 
middle of outer margin, and a vague spot at end of cell. Hind wing white in male, 
orange in female. 20-25 mm. 

June. Larva on Cercis. This form is superficially very close to S. xanthoides, 
but is distinguished most easily by the lack of grayish tint on the hind wing. 
Jt seems to fit rather better in group Cenopis than in typical Sparganothis. Tt 
also resembles S. testulana, but is brighter, and has a paler hind wing. 

Cincinnati, Ohio. 
22. S. testulana Zeller. Bright orange, reticulate with light brown; with a 

slight purplish iridescence, not at all. contrasting. Indications of an oblique 
median fascia, and a discal spot. Hind wing light orange. 16-22 mm. 

June to August. Larva on oak and walnut. 
Missouri to New Jersey and south. 

Il. Fore wing with heavy tufts and scale ridges and a conspicuous costal fold, the 
strongest tufts being two in the fold and one at the end of the cell. . Byes large 
in male (Platynota). : 

* Costal fold moderate. 

23. S. ideusalis Walker. Ash gray, irregularly shaded with blackish and dull 
brown; the striz markedly raised and black; male tending to have the outer 
margin paler, with two or three fine strie; female rather paler on the basal half, 
out to an oblique black stria across the middle of the wing. Hind wing fuscous. 
12-25 mm.; female averaging much larger. (Hypena Walker; sentana Clemens). 

General in distribution; June to August: not rare. Larva on Solanum, golden- 
rod, clover, and other herbs; in a folded leaf or between two leaves; cutting 
the petiole of one leaf and feeding on it when withered and dry. 

New York: North Creek. Otto, Itnaca, McLean, Big Indian Valley, New Windsor, 
Clove Valley, Long Island. 

24. S. semiustana Walsingham. Basal part of wing almost solid blackish, con- 
trasting with the luteous margin, which has two black strie. Some yellow 
brown, mixed with the blackish base. Hind wing a little browner than in 
S. ideusalis. 

Male only seen. Possibly a variety of S. id@usalis. 
New Hampshire; North Carolina. 
25. S. exasperatana Zeller. Similar to S. idwusalis, but with costal half and 

outer margin of male whitish, except for a semicircular dull black patch on outer 
half of costa. Female with basal half whitish, and middle of costa also frosted 
with whitish; hind wing whitish in male, mouse gray in female. 12-15 mm. 

July and August. 
New Hampshire; Texas. New York: Ithaca. 
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** OCostal fold extending beyond middle of wing. 

26. S. flavedana Clemens. Male black-brown, with contrasting reddish-ochreous 
outer fourth; female red-brown, almost evenly marked, as in S. idewusalis; hind 
wing red-brown. 10-20 mm. 

Larva a general feeder. 
Common and generally distributed. New York: Putnam County, New Windsor, 

New York City; Clove Valley, Staten Island, Jamaica, Long Island. 

30. AMORBIA Clemens 

(Hendecastema Walsingham ) 

Similar to Sparganothis; R, and R, united in male, running to costa; palpi 
exceediny head by less than twice the width of the eye, even in female. Larve leaf- 
rollers, like Sparganothis, etc., general feeders. 

1. A. humerosana Clemens. Whitish gray, slightly mottled in two shades, and 
dotted with minute black scale-tufts; inner margin brownish. 21-30 mm. 
(H 48:23.) 
Rather common in May and June. ; 
General in distribution. New York: Ilion, Crosby (Yates County), Ithaca, 

McLean, Big Indian Valley, New Windsor, Long Island. 

36. CHLOSTATHMA Clemens 

(Amphisa) 

Male antenne heavily bristled and fasciculate; palpi moderate, beaklike; no 
costal fold. Fore wings with R, shortly stalked (fig. 235); Cu, well separated from 
M, and both Cu, and Cu, strongly curved; base of M and of R,,,; lost. Hind wing 
with R and M, stalked; M, and M, connate; Cu, widely separated from M;. An 
isolated genus, resembling both Sparganothis and Capua. 

1. C. discopunctanum Clemens. Fore wing distinctly falecate; dull luteous. 
typically with outer and inner convex fine brown lines, somewhat outwardly oblique 
and shaded beyond with dull light brown; the inner line tending to break into 
costal and dorsal patches, the outer to become diffuse. Sometimes with large 
brown shades beyond the inner line at costa and inner margin, and beyond the 
outer line at the costa. 15 mm. 

June to August; apparently two broods with maxima in July and in August. 
Larva on clover. 

Quebee to Florida and west. New York: Newcomb, Ilion, Otto, Ithaca, Schenec- 
tady, Rhinebeck. 

37. ADOXOPHYES Meyrick 

(Capua, in part) 

Male antenne ciliate; palpi beaklike, the third joint moderate and down- 
curved; thorax with a slight crest behind; fore wing of male with large costal 
fold; R, and R, stalked, forked over apex; Cu, arising well before angle of cell; 
hind wing in our species with R and M, stalked; M, and Cu, separate. 

This genus is rather close to Sparganothis, both in structure and markings; 
but the peculiar frontal scaling is not suggested, the frontal vestiture being 
smooth. 

1. A. furcatana Walker. Pale straw yellow, reticulate with golden brown; a 
light brown, oblique and quite irregular fascia from before middle of costa to 
before anal angle, about as wide as two interspaces on the cell; below which it 
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sends off a fine branch toward the basal angle; a second oblique and nearly even 
fascia from three-fourths way out on costa to anal angle, obscurely joining the first 
one below; well defined on inner side, but gradually shading into the pale apex. 
Hind wing white. 18. mm. 

June to September. 
Mississippi Valley; east to western New York: Ithaca. 
Eastern race. Paler; the ground between the reticulations very nearly white; 

oblique fascia much narrower, and darker brown, practically reduced to a couple 
of anastomosing lines, with a strong branch extending to inner margin about a 
third of the way out; outer fascia farther out, excurved and connected to the inner 
one by irregular brown reticulations. 

Maine to western Pennsylvania, 

38. ARGYROTOXA Stephens 

(Tortriz, in part) 

Similar to Tortrix, but with scale tufts on the fore wings, the tufts being only 
a little raised, the one at the end of the cell perhaps most prominent; R; running 
practically to the apex. 

Argyrotoxa is closely related to Peronea, which differs only in R; running clearly 
to the costa; and which has a similar pupa. The species are superficially very 
close, but have perfectly distinct genitalia. Larve of the genus are known from 
rose, oak, huckleberry and other foods. 

Key to the species 

1. Fore wing with a raised yellow discal spot...................% 3. curvalana. 
1. Fore wing with discal spot inconspicuous. i 

2. Fore wing with a subterminal band. 
3. Subterminal band closely parallel to outer margin, leaving a narrow yel- 

LOWHINAT GUM. covet cheeses sauere PEN sepsne bene gra aa 1. bergmanniana. 
3. Subterminal band more strongly curved, drawing away from margin 

toward costa, where it is about as far from the apex as twice the width 
ofFaniinterspace 5 jie 08). eae ace a) ine a) Meets ae ae 2. albicomana. 

2-4Nio: subterminal "bandits (iis oa be ace aie as see are 4. semipurpurana. 

1. A. bergmanniana Linneus. Bright lemon yellow; a brown transverse band 
from a third of the way out on costa to before middle of inner margin; one from 
two-thirds of the way out on costa to before anal angle, these two breaking into 
orange reticulations below costa; a third contrasting dark band closely parallel to 
the outer margin, leaving a narrow yellow margin; the wing sometimes suffused 
with dull orange, leaving the margin and costal region pale. Hind wing white or 
yellowish. 10-12 mm. 

Larva greenish white, with black head, cervical shield, and true legs; webbing 
together the terminal leaves of rose. 

I am not quite sure this species really occurs in America, as the records may be 
based on specimens of albicomana, which is very close. 

2. A. albicomana Clemens. Closely similar to A. bergmanniana, save for the 
ereater curvature of the subterminal band. 

Larva on rose. 
Distribution uncertain, from confusion with the other species. New York: North 

Elba, Batavia, Rock City (Cattaraugus County), Ithaca, Albany, Rhinebeck, 
Crugers, New York City, Staten Island. 

3. A. curvalana Kearfott. Rich tawny brown, leaving the base and outer margin 
yellow, and a conspicuous longitudinally oval discal spot at lower angle of cell. 

Mississippi Valley. 
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4. A. semipurpurana Kearfott. Typically purplish gray, with the base, outer 
margin, and a patch at middle of costa yellow; varying to forms that are wholly 
yellow, with the usual markings showing as a different shade of yellow, or merely 
as waterlining. Sometimes with whitish markings, or with orange bands. 

Larva on rose and oak. 
General, and somewhat commoner, as a rule, than A. albicomana. New York: 

[thaeca, common. : 
Variety dorsipurpurana Kearfott. Mostly pale yellow, but with a narrow con- 

trasting blackish shade along inner margin, widening more or less distinctly into 
teeth ante- and postmedially. 
With the typical form. New York: Ithaca. 

39. PERONEA Curtis 

(Acleris, Teras, Acalla, Rhacodia, Telera Hubner; Cheimatophila 
Stephens; Alceris Fernald, in Dyar’s List) 

Similar to Tortrix; as shown by the pupa closely related to Argyrotoxa. Fore 
wing with all veins separate, R; running to costa (fig. 236), Cu, arising from well 
before middle of cell; the lower boundary of the cell beyond it strongly upeurved; 
hind wing with R and M, approximate, M, low, M, and Cu, connate. or shortly 
stalked. Thorax sometimes tufted; costa normally nearly straight, sometimes 
arched, notched at middle in subgenus Rhacodia (emargana, effractana), especially 
in the female. 

Variation in some of the species is extreme; and the key can apply only to the 
more usual forms. There are two or more broods, the adult hibernating. For the 
larva see figure 244. 

Key to the species 

1. Fore wing with a broad notch in middle of costa, and apex strongly falcate. . 
: 24. effractana. 

1. Fore wing with costa not notched, or slightly so in female; in the latter case, 
with rounded apex. 

2. Fore wing smooth-scaled. 
3. No loealized markings; the wing regularly spotted or reticulate, or plain. . 

1. minuta. 
3. With a well-marked longitudinal stripe from base to apex....2. angusana. 
a Avdark triangle on» middie of costa-.).. 20. 35-22-22. . sees 11. comandrana. 
3. An oblique dark line or shade across cell. 

4. With clean-cut lines or boundaries of dark shades at two-fifths and 
uhree-fhGhs: wary, OUt ON COStapnio: 44 cae amie aie dee ie oe 3. fishiana. 

4, With such a line at two-fifths but none at three-fifths; normally with 
daikeWalse) Ae. fla He ee het tetastmnm ty card SAM Veh ee orcad ewerats 18. maccana. 

2. Fore wing with tufts, at least small ones in fold and beyond middle of cell. 
3. Head and front of thorax contrastingly blackish. 

4. Five large tufts, two antemedial, two at middle of wing, and one near 
end of cell; the pale parts white. 

5. With contrasting white or whitish base or broad antemedial fascia. 
14. variegana. 

5. With a large black costal triangle..... AGH We Bot Bi 13. nivisellana. 
4, With more numerous or minute tufts, or one or two rather large ones; 

pale parts yellow or bulis 317: . sss s ec aes 21. permutana. 
3. Head and front of thorax not dark; or somewhat darkened (logiana), 

but shading into the ground color. 
4. With a clean-cut diagonal scale-ridge clear across wine. 

16 
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5. Ground white, lightly dusted with gray.............. 7. trisignana. 
Dy-Ground yp early or aiyyycrerieracriiersiel a sietoreroierekrere een Ie 10. chalybeana. 

4. With the scale ridge abruptly offset inward at lower edge of cell, and 
less below Cu., outward; ground white, lightly dusted with gray. 

9. nigrolinea. 
4. With the scale ridge usually absent in cell Cu, (next below discal cell) ; 

eround spupe pWhte ria etalere oe «lee cytes hte renee 8. niveana. 
4. With separated tufts; when more than four in line, quite small and 

clean-cut. 
5. Most distinct mark a triangular patch on middle of costa. 

6. Ground white. 
7. With connected brown reticulation and brown terminal line. 

12. americana. 
7. With separated brown dots, or a very little reticulation toward 

DIE 4 HO bear EO I Ha A Bin OI OM om Gems S 0.0.0 00 4. subnivana. 
6. Ground gray or brown. 

7. Inner boundary of dark costal patch clean-cut; head light, ground 
broadly OV AVIS hye sr.seiekch el siehhe crv cree ree 16. schalleriana. 

7. Inner boundary of dark costal patch blurred; head deep brown. 
15. logiana. 

7. Head, body, and ground of wings concolorous, dark fawn color. 
23. ferrugana. 

7. With some slightly darker reticulation, or raised black points, 
or both; buff forms with the base of the wing distinctly 
OV AV OT eadelcnieveler oye fo lop sol oheveuerstcdeie vor -Ucusl lel tel toler 1l. comandrana 

7. Evenly brown, varying from pinkish cream to deep yellow-brown, 
or narrowly reticulate with white................ 5. cervinana. 

Bo) Notiplaced attics aaiete ogepaie tiers © orateoaln lat eee 6. heindeliana. 
5. Most distinct mark an oblique antemedian fascia or a longitudinal 

stripe. 
6. With a distinct tuft in cell Cu,, below those lying beyond middle 

of cell, and with outer part rough-scaled or with raised tufts. 
. Tuft in cell Cu, in line with the others. 

19. maculidorsana, 18. maccana. 
7. Tuft in cell Cu, basal of the others. 

8. Contrastingly marked with black, gray, white, and sometimes 

7 

VA Aepripeetomondnigbpe dbs BHU AOU 506 600.60000000 20. variana. 
8. Ground pearl orayin. fic ofl aid sce ee 15. logiana. 
8. Ground violet-gray, with a small yellow spot beyond discal 

tufts Only 2... 3 eek seels seve) siehs, -daeokee Cee emer 22. pulverosana. 
8. Ground reddish brown or reddish gray........ 23. ferrugana. 
8. Ground dul) fuscous, or yellower, with red-brown markings. 

15. logvana. 
6. Outer part of wing, and usually cell Cu,, quite smoothly scaled. 

17. hastiana. 

I. Fore wing with smooth scaling, rounded apex, and convex to straight costa. 

1. P. minuta Robinson. Typically orange, the scales shining, but reticulate with 
dull seaies; often yellow, reticulate with orange. 

The moth becomes darker later in the season, successive specimens passing 
through red and crimson to gray with only a few scattered red dots and striz 
(variety cinderella Riley, probably the same as oxycoccana Packard). The area 
of the dull scaling becomes less at the same time and finally disappears. 9-18 mm.; 
the early yellow and orange specimens usually the smaller. 
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Several ill-defined broods, from June on; hibernating as imagoes in the form 
cinderella. Larva with yellow head; a leaf roller in habits, injurious to cran- 
berry; also on apple. 

Quebec to New Jersey, and perhaps generally distributed. New York: McLean. 
2. P. angusana Fernald. Varying from light yellow to tawny brown, with inner 

margin below A always grayish, and, in dark specimens with other gray shades 
below the stripe. Stripe darker than ground, red-brown to blackish, running from 
middle of base to apex; more or less edged below, and often above, with slightly 
frayed and irregular white lines. 13-15 mm. 

End of July to September. 
Meach Lake, and Ottawa, Quebec; Massachusetts; New Jersey. New York: 

Ithaca. 
3. P. fishiana Fernald. Dull gray, more or less distinctly dotted with brown. 

Two parallel fine lines from two-fifths and three-fifths way out on costa toward 
anal angle, each defined with slightly paler before and with a brown shade beyond. 
Hind wing whitish, more distinctly dotted with dark. 25 mm. 

Montreal, Quebec; Franconia, New Hampshire; Maine. 

Il. Fore wing with more or less raised scale tufts; the wing rounded or with 
subfalcate membrane only; the costa smooth-scaled, or with rough bristling 
scales, tending to form tufts before and beyond middle, especially in female 
(Acleris)) ; 

4, P. subnivana Walker. White, sometimes tinted with cream, especially in 
female; a triangular dark patch resting on middle half of costa, tending to be 
broken up into three spots in very lightly marked specimens, but usually solid 
or with a small central pale spot; a yellow shade extending from it to middle 
of inner margin, at least in female. Hind wing gray, markedly darker than 
ground of fore wing. Costa of female concave and strongly rough-scaled both 
before and beyond the concavity. 13-15 mm. (peculiana Zeller, deflectana Robin- 
son). In a variety the lower two-thirds of the wing is regularly spotted with 
brown between the veins. 

The tufts are moderate but well marked; the costal notch of the female is the 
only definite difference between this species and the next. Larva on Vernonia 
(Cacalia). 
Common and generally distributed in late fall and early spring. 
New York: Wilmington, Ithaca, Albany. 
5. P. cervinana Fernald. Similar, the ground pinkish cream to bright buff- 

brown, or buff-brown reticulate with white, the dark color covering a larger area 
than in spotted forms of P. subnivana. Hind wing paler, whitish, almost always 
paler than ground of fore wing. Wing form similar in the two sexes, without 
costal concavity or decided rough scaling; costal patch tending strongly to be 
weak below or to break into spots. 13-15 mm. 

General all season; wintering as adult. 
6. P. heindeliana Fernald. Ash gray, slightly shaded with brown below the tri- 

angular costal patch, which extends from a third. to four-fifths way out on costa, 
and is spotted with black tufts (gallicolana Clemens). 

Larva in “ pine-cone” gall on willow. 
Illinois to Manitoba. New York: Ithaca( ?) 
7. P. trisignana Robinson. White, irregularly dusted with gray, appearing pale 

gray, with the costal triangle often indicated by three partly confluent light gray 
spots. Fore wing with antemedial tufts on cell and in fold, and with rough scal- 
ing which tends to form a very irregular and broken postmedial band. A scale 
ridge running obliquely almost across the wing from before middle of costa to 
beyond middle of inner margin, narrowly interrupted on the veins, but not offset 
on Cu, or Cu,. 15-20 mm. 
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This form is doubtfiully distinct from boscana Fabricius of Europe, which is not 
close to our so-called boscana (placidana Robinson). Larva fastening together 
two overlapping leaves of white birch, living in a small white tube. Pale dull 
green; head and cervical shield black; also with blackish prespiracular and sub- 
ventral warts on prothorax. 

This may be merely a gray winter form of P. niveana. 
Montreal to New Jersey and western Pennsylvania. New York: Big Indian 

Valley, Bronx (New York City), Staten Island, Long Island. 
8. P. niveana Fabricius. Pure white, with a few gray scales; the tufting as in 

P. trisignana, but interrupted in cell Cu,. 20 mm. 
Larva on birch. 
Europe; reported from Ontario. 
9. P. nigrolinea Robinson. White, irregularly dusted with gray, often gathering 

into spots at middle of wing; typically, but not usually with a fine black longi- 
tudinal line from base to middle of wing. Tufts numerous, the outer ones forming 
parts of three series; the median series strongly broken at Cu,, and less so at Cu,. 
ZO mT , 

This form is very probably a mere variant of P. trisignana. 
Montreal, Quebec, to western Pennsylvania, Missouri, and British Columbia. 
10. P. chalybeana Fernald. Tufts somewhat reduced, with wider spaces between 

them, but with the one in cell Cu, in line with the others. Costa not so roughly 
scaled as in P. hastiana. Dull gray, normally with darker shades, especially with 
traces of the costal triangle; sometimes with costal triangle well-marked, and a 
heavy blackish patch at base of inner margin. Tufts often defined with black. 
22 mm. 

August; October to May. 
Maine to western Pennsylvania. New York: Ithaca, McLean. 
11. P. comandrana Fernald. Tufts almost obsolete. Pale brown, with obscure 

striation and a darker terminal line; costal patch normally strongly contrasting, 
dark brown, with central triangle of the ground color, rarely suffused and broken 
up. 13 mm. 

June; November. Larva on Comandra bellardi; light green with whitish pro- 
tuberances, and black head and cervical shield; in early June. 

Massachusetts to Texas. - 
12. P. americana Fernald. Head reddish white. Fore wing white, reticulate 

with bright brown, the transverse bars of the reticulation much stronger than the 
veining, which is only partly traceable. Costal triangle bright brown, slightly 
suffused below, with pale center; fringe deep brown at base, yellow-brown out- 
wardly, contrasting. Hind wing mouse gray. 15 mm. 

October. 
Ontario and New Hampshire to western Pennsylvania. 
13. P. nivisellana Walsingham. Light gray: costal part toward base and a 

shade about the contrasting black triangle white; apex coppery orange, with a 
couple of black spots. Five large transverse tufts of whitish scales and several 
small ones, partly black. Markings variable in extent but unusually constant for 
the genus. 15 mm. 

Larva on Cratzegus. 
Generally distributed, west to British Columbia and south to Pennsylvania. New 

York: Ithaca. 
14. P. variegana Schiffermiiller. Head grayish or black, contrasting with the 

white thorax; fore wing white or yellow at base; typically, with the antemedian 
tuft below cell blackish, and the area between it and the inner margin gray; in 
the only specimen seen from this region, nearly solid white. Outer half of wing 
contrastingly dark, yellowish to nearly black. 13 mm. 

July; larva on various trees and shrubs. 
British Columbia; Europe. New York: Clinton. 
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15. P. logiana, Schiffermiiller. Typically pearl gray, with a contrasting brown 
costal triangle, which extends nearly to apex, and tends to run down a little along 
the outer series of tufts; a double point below. Tufts small. Fringe darker in 

pale specimens, concolorous with hind wing. Fore wing in variety germarana 
Frolich gray, shaded with brown, the costal triangle not contrasting with the 
other brown shades; in variety famula Zeller, dull fuscous with the triangle 
barely traceable; the fuscous ground, under the lens, showing as gray, more or 
less flecked with red-brown. Fore wing in other specimens strongly shaded with 
yellow on the outer half (variety viburnana Clemens). , 

This complexly variable species is best determined by breeding from its food 
plant, Viburnum. 

General in distribution. New York: Ithaca, Karner, New Windsor. 
P. stadiana Barnes and Busck is unknown to me. It is described as similar to 

P. viburnana, but smaller (16 mm.) with the costal triangle relatively smaller, 
ground light reddish brown, rather heavily overlaid toward the apex with dark 
brown, and terminal edge dusted with black. It was described from Ottawa, 
Canada. 

16. P. schalleriana Linneus. Light dull gray; with scattered small black tufts. 
Costal patch a clean-cut triangle, twice ‘as long on outer as on inner side, and 
truncate parallel to the costa along the middle of the cell; costal patch bright 
brown, with some black scaling on its edges, and with two blackish bars in the 
fringe at its apex. 18-20 mm. 

Two broods, August to April; June and July. Larva green with darker side- 
stripes, head and cervical shield yellow-brown, with blackish spots on sides of 
shield; in flowers and young leaves on Symphytum, Salix, and Vaccinium. 

Quebec to Massachusetts, West to British Columbia; Europe. 
17. P. hastiana Linneus. Fore wing with moderate antemedial and medial 

tufts in cell and in fold, the medials about three-fourths way out in the cell; 
-with no corresponding tuft in cell Cu,. Outer part of wing smooth scaled. Mark- 
ings extremely variable, and of two principal types: either with a longitudinal 
stripe, which may run through the middle of the wing or rather toward the costa, 
or may be represented by a broad pale costal area; or with mainly transyerse 
markings, either contrasting or obscure, of which the most distinct is an oblique 
fascia between the two pairs of tufts in the cell. Ground usually violet- to brown- 
ish-gray, duller than in P. variana. 20 mm. (celiana Robinson). 

Larva much like P. schalleriana, on Vaccinium and Andromeda. 
Generally distributed and not rare, but thoroughly confused in collections with 

various of the following species: New York: Hemlock Lake, Ithaca, McLean, 
Albany. (Variety imana Robinson occurs at New Windsor, and variety flavivittana 
Clemens is also reported from New York by Robinson. A black strain occurs 
at McLean.) 

The principal named varieties are the following: 
coronana Thunberg, with whitish antemedial fascia. 
byringerana Hiibner, with a yellowish fascia on a red-brown ground. 
psorana Freelich, variable in ground color, with striation on the veins, and traces 

of dark costal triangle. 
autumnana Stephens, immaculate yellowish gray to dark -brown, with the dark 

raised tufts only. 
aquilana Hiibner, dark, with veins finely pale and pale head and thorax. 
albistriana Haworth, with fewer or no pale veins, and a pale dorsal stripe. 
combustana Hiibner, with yellow dorsal stripe. 
radiana Hiibner, dark, with pale veins on dorsal half, pale yellowish on costal 

half, with traces of dark veins. 
divisana Hiibner, costal half contrastingly pale, white, or yellow, separated from 

the brown dorsal half by a dark line. 
apiciana Hiibner, light brownish yellow, with a dark line from base to apex. 
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mayrana Hiibner, the reverse of apiciana, being blackish brown, with a fine, clean- 
cut yellow or white stripe from base to apex. 

centrovittana Stephens, with the yellow or tawny longitudinal stripe crossing the 
typical transverse pattern; which is rather clean-cut and moderately contrasting 
in shades of brownish gray, as in the typical form. 
The forms in this list were all described from Europe, but most or all are repre- 

sented in America; besides these, the following were originally described from 
American specimens: 
flavivittana Clemens, with a yellow dorsal stripe below the fold: it may be con- 

sidered the representative of combustana. 
perspicuana Robinson, pale gray with contrasting blackish base. 
celiana Robinson, red-brown with normal pattern in violet-gray; and yellowish, 

rather than black, tufts. 
hudsoniana Walker, from west of Hudson Bay; described as blackish, with a paler 

quadrate patch in the cell and no other decided markings. (I have not seen 
it, and Kearfott notes that it 1s not a form of hastiana. A black form of 
hastiana occurs, however, at McLean, New York.) 

ptychogrammos Zeller, perhaps also a distinct species, described from Texas; 
dwarf (15 mm.); gray, with well-marked brown costal triangle; a longitudinal 
black streak in fold to three-fourths, and the black triangle edged inwardly with 
black. 

albilineana Kearfott, violet-gray, with a white stripe from base to apex, leaving 
a gray costal edge, and edged below with blackish. (I am not at all sure that 
this is a variety of hastiana. Very possibly the tufting is unstable and several 
of these nominal species should be united.) 
18. P. maccana Treitschke. Tufts almost obsolete, but with the antemedial one 

in the fold distinct; a black dot or streak, sometimes slightly raised, in cell Cu, 
almost directly below the lower tuft in cell; unlike the hastiana series, where the 
tuft or dot if present is well basad of the discal ones. Dull brown, somewhat 
shaded and frosted with pale violet-gray; usually very slightly, but in the only 
specimen seen from the United States, heavily, except for the dark base and the 
triangular patch on costa. Two fine, somewhat irregular, oblique lines from costa, 
the inner at two-thirds way out, much as in P. fishiana, which however is per- 
fectly smooth-scaled. 20 mm. 

Larva on Vaccinium aud Ledum. 
Europe; Winchendon, Massachusetts. 
19. P. maculidorsana Clemens. Light violet-gray, shaded with -brown beyond the 

principal row of tufts, which are all practically in line. A triangular dark patch 
on inner margin near base, with the black tuft in the fold at its apex, as in some 
specimens of hastiana. 17-20 mm. 

Variety inana Robinson is all light dull gray, and wholly without contrasts. 
New Hampshire and New Jersey to Nevada; apparently only the variety in 

Nevada. 
20. P. variana Fernald. Outer tuft in fold directly below the outer discal ones, 

which are more erect than in the hastiana group; tuft or black dot in Cu, far 
basad of them, resulting in a long inward-projecting tooth on the outer boundary 
of the pale antemedian fascia. Markings white, gray, and black; or often with 
yellow, either as a basal patch or a longitudinal stripe; antemedial fascia broad, 
paler, often pure white, preceded and followed by narrow blackish irregular bands, 
which often are contrasting. 
New York to British Columbia; the larva on spruce and often very common 

northward. New York: Mt. Whiteface, just below the tree line. 
21. P. permutana Dupouchel. Reddish wood-brown, shaded with yellow, especi- 

ally toward base of wing; with a blackish patch near base of inner margin; and 
shading at apex and beyond the antemedial fascia. Tufts strong, the one toward 



LEPIDOPTERA OF NEw YorK AND NEIGHBORING STATES © 487 

the base of the fold, practically filling the space from Cu to A; the outer tufts 
strong, well separated, and not very numerous; the one in cell Cu, typically much 
out of line with the others, but variable. Fragariana Kearfott applies to speci- 
mens with the tuft in cell Cu, practically in line. 15 mm. 

Larva on Prunus, rose, and strawberry; also reported from willow. 
New Hampshire to British Columbia. 
P. robinsoniana Kearfott appears from the tufting to be a variety of permutana. 

The inner margin is contrasting ght yellow, widening to half the width of the 
wing at outer margin; the rest wood-brown, shading into black on basal half toward 
apex. 

Specimens seen from New Hampshire, New Jersey, and Manitoba. 
P. clemensiana Kearfott is another probable variety; it is suffused with black- 

ish except the large tuft on the disc and a patch at the anal angle, which are 
ochreous. 
Hampton, new Hampshire. 
P. flavivittana of Robinson, not Clemens, is another form of very different appear- 

ance; red-brown frosted with gray and white; with the inner margin from base 
to anal angie heavily dusted with white and marked by a fine white line. 

Several other unnamed fcrms occur. 
New Hampshire. 
22. P. pulverosana Walker. Violet-gray, with a good many small groups of black 

scales, rather loosely and roughly scaled, but with small tufts. Tuft in Cu, hardly 
out of line, but moth distinguished from maculidorsana by its even gray color, 
with a contrasting yellow-brown spot in the end of the cell, defined inwardly by the 
black tufts. (When yellow-brown is present in maculidorsana, it is more extensive 
and diffuse.) 18 mm. (brewsteriana). 

Massachusetts; Manitoba. 
P. hypericana Ely is closely similar. The base before the tufts is grayish white, 

with a strong blackish patch on the base of the inner margin, covering the first 
tuft. The oblique series of tufts is normally followed by a strong yellow shade. 

Larva on Hypericum. 
Connecticut. 
23. P. ferrugana Schiffermiiller. Brown, often shaded with pale dirty gray or 

blackish; rarely, almost wholly of the pale gray, with scattered browner scales. 
Costal triangle never complete, but often marked in blackish. Tufts normal, small 
and clean-cut, usually of black and white scales; that in cell Cu, out of line. Dis- 
tinguished from the hastiana series by its brown or brownish color, and lack of 
contrasting gray or yellow marks, from the comandrana group, by its less clean- 
cut costal triangle, and usually by its more decided yellow-brown tint. 15 mm. 

Larva on white birch. 
Semiannula Robinson is the extreme, light form; pale gray with only scattered 

brown scales. P. gallicolana Clemens, I am unable to place, but from its food 
habit it is more apt to be an earlier name for heindeliana Fernald than a synonym 
of this species; the description also agrees. If so, the supposed type at Philadel- 
phia is incorrectly labelled. 

Generally distributed. New York: Wilmington, Ithaca (United States National 
Museum), Taughannock. 

\ 

III. Fore wing with costa strongly concave, even in male, and roughly scaled 
before and beyond the concavity in both sexes; apex strongly falcate. Tufts 
as in the preceding group. (Rhacodia). 

24. P. effractana Frelich. Gray, more or less shaded with reddish; sometimes 
largely pale reddish. 18 mm. 

August. Larva green, with yellow-brown head; on poplar, willow, and birch. 
Europe; Ottawa, Ontario; ete. 
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3914. TORTRICODES Guenée 

Similar to Peronea. Palpi somewhat weaker and down-curved; tongue weak in 
our species, typically obsolescent. Fore wing with R; running to apex. Hind wing 
with M, and Cu, completely united; R and M, long-stalked. 

1. T. fragariana Busck. Ash gray; base somewhat darker, its outer boundary 
strongly excurved and angled over cell; median fascia but little darker, strongly 
oblique, its inner boundary strongly extended in, in fold, and its outer boundary 
dentate. Hind wing smoky. Wings narrower and more lanceolate than in Peronea, 
though less so than in the type of Tortricodes. 

August. Larva on strawberry. 
New York to the Pacific coast. New York: Ithaca. 

40. CNEPHASIA Curtis 

(Sciaphila, ete.; Tortrix, Capua, in part) 

Very close to Tortrix; fore wing usually more pointed, with extended apex and 
convex costa, smoothly scaled; palpi beaklike, often long. Venation like that of 
Tortrix, but with R and M, of hind wing stalked (fig. 239). 

As defined here this is a heterogeneous group, apparently related to the lower 
members of Tortrix. Venational aberrations occur with R and M, free, but they 
can generally be identified by having longer and more pointed wings than Tortrix. 

Key to the species 

Le Silvery white; immaculate oi eos ies ticle cs .)a sei ace eee ee 1. argentana. 
1. Cream white, a little shining, immaculate........................ 2. osseana. 
Ih, Tawny. brown to olivaceous, with a more or less distinct oblique fascia. 

2. Expanse over 18 mm. Arctic-alpine.. wees s ee... 3. meeschleriana. 
2. Expanse under 15 mm. Generally distributed. 

3. A transverse subterminal fascia................. 00.0.0 0000, 4, listerana. 
3. A subterminal spot on costa only. 

4. Male with a brown costal fold; female with costal edge narrowly brown 
below, not transversely striate toward base.............. 6. virescana. 

4. No costal fold; the costal edge pale, and with a few slight transverse 
striations in both sexes; smaller....................--25: 5. peritana. 

1. C. argentana Clerck. No costal fold. Fore wing and thorax silver white, on a 
fuscous base, becoming fuscous gray when rubbed; hind wing duller and yellower. 
25 mm. (Argyroptera Duponchel.) 

July. 
Europe; Truro, Nova Scotia; Quebec; Colorado, and west. New York: Trenton 

Falls. 
2. C. osseana niveosana Packard. No costal fold. Cream white, somewhat shin- 

ing; the wings less pointed then in A. argentana. 20 mm. (Ablabia Hiibner). 
The larva forms .a tube under stones and trash, and feeds on various low plants. 

The moth flies in June. 
Labrador to Alaska, and southward in the Rocky Mountains. New York: Lewis 

County (Hill, determined by Fernald). 
3. C. meschleriana Wocke. No costal fold; usually with R, and R, free; rarely, 

shortly stalked. Sometimes with R and M, of hind wing free. Light yellow, usually 
suffused with dull olive, red-brown, or reddish fuscous; with a strongly oblique 
brown median fascia and a spot on the costa near apex, obscure in suffused speci- 
mens. (gelidana Meschler; Tortriv, Capua). 

April; August. 
Arctic ; and on Mount Washington, New Hampshire, and other alpine summits. 
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4. C. listerana Kearfott. Brown with distinct pink iridescence; not strigose. 
Markings very slightly darker; golden brown with fine paler edging. A narrow 

- excurved basal fascia; median fascia narrower on costa, covering whole outer third 
of inner margin; a convex subterminal fascia from costa almost to inner margin, 
much narrower toward inner margin. Hind wing chocolate brown. 10-12 mm. 
(Phalonia Kearfott). 

July. 
Nicholson, Pennsylvania. 
5. C. peritana Clemens. Dull ochreous brown, sometimes with a slight greenish 

tinge, slightly striate with fuscous; a blackish band from costa at two-fifths: way 
out to before anal angle, usually complete; and a small costal patch at four-fifths, 
somewhat extended down by dark striations. Female not always distinguishable 
from C. virescana. 8 mm. (Smicrotes Clemens). 
May and June; September. Generally confused in collections with C. virescana. 
Probably general. New York: Newcomb, Otto, Ithaca, Ramapo, West Farms. 
6. C. virescana Clemens. Similar; the male costal fold well marked, and con- 

trasting brown; the costal edge more or less brown in female, and not striated. 
Ground color more constantly olivaceous; oblique fascia usually reduced to a costal 
patch in male, and rather diffuse in female. 13-17 mm. (Archips, Cacecia, 
Smicrotes) . a ai 

The larva of a related California species eats mealy bugs (Pseudacoccus). 
Common and generally distributed, a variety occurring in British Columbia. 

New York: Rock City (Cattaraugus County), Portage, Crosby (Yates County), 
Ithaca. 

41. HARMOLOGA Meyrick 

(Tortriz, in part) 

Vestiture rough; the thorax with a low posterior tuft; pulpus upturned to mid- 
dle of front, but rough above as well as below; clavate, with short third joint. 
No costal fold; wings loosely scaled, but without the definite raised scaling of 
Argyrotoxa and Peronea. 

This genus was proposed by Meyrick to include a primitive group from New 
Zealand. Our species is aberrant in having M, and Cu, connate or stalked, and com- 
bines characters of Tortrix, Eulia, and Archips. 

1. H. fumiferana Clemens. Mottled with clay-color and fuscous or reddish 
brown, the western race strongly reddish; reticulate with black. Hind wing gray. 
20-25 mm. (nigridia Robinson. ) 

The larva is the spruce bud worm, and is often injurious. 
Generally distributed in the spruce zone; south to Massachusetts and northern 

New York in the East. New York: Common in the Adirondack and Allegany 
Highlands. 

42. EULIA Hiibner 

(Lophoderus Stephens) 

Like Tortrix, but more generally with convex costa; with a well-marked posterior 
tuft on thorax. 

Key to the species 
1. Ground cream. 

2. Whole middle of wing occupied by a large brown patch...... 9. alisellana. 
2. Fine brown dots, and two parallel fascie................8. quercifoliana. 

1. Ground yellow, with red dots and fascie................. 7. quadrifasciana. 
1. Broadly shaded, red-brown, yellow, and olive........... ye ork: 1. ministrana. 
1. Ground pale gray; a triangular blaclish ‘costal patch.............5. mariana. 
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1. Ground dark brown, with two darker fascia.................. 6. juglandana. 
1. With complex clean-cut markings, including a broad oblique fascia. 

2. Pale triangular area resting on outer margin merely striate..4. gloverana. 
2. This pale area containing a large dark patch, or broken up. 

3) Dark markings reddishvonly,s:)-.. -s-oloee > += eo els tl ene 3. pinatubana. 
3. Dark markings largely deep purple-gray.................. 2. velutinana. 

I. Hind wing with R and M, stalked (Eulia). 

1. E. ministrana Linneus. Light yellow, dusted with gray so as to appear 
olivaceous; with vague shaded markings of orange, red, and brown, the outer 
margin shading into red, the most prominent brown mark a patch on middle of 
inner margin. Hind wing gray. 20-25 mm. (ferrugana Hiibner). 

June. Larva green with brown head; in a folded leaf on many kinds of trees 
and shrubs; wintering full-grown and pupating in the spring. 

Generally distributed south to New York; Europe. New York: Summit and 
North Twin Brook (Mt. Marcy), North Elba, vicinity of Indian Pass (North Elba 
Township), Ithaca, Big Indian Valley. 

Variety subfasciana Stephens, which I have not seen from America, is more 
evenly colored, darker brown, and frosted with whitish. 

Il. Hind wing with R and M, separate (Argyrotenia Stephens). 

2. E. velutinana Walker. Ground nearly white, striate with gray and shaded 
with pale reddish; markings red-brown, striate with black, and shaded with purple- 
gray. A fascia from middle of costa widening to inner margin and covering the 
outer third of it; a blackish triangle beyond it on costa and a more or less dis- 
tinct oval gray patch in the pale apical area left by the two markings. Base 
varying from the ground color to dark gray; when dark, defined by a well-marked 
excurved antemedial line; the inner margin on the basal half often shaded with 
gray. 12-16 mm. (triferana Walker, lutosana, incertana Clemens). 

April to October. Two or three broods, with maxima in May, July, and late 
August. Larva a leaf roller on almost any plants except conifers; and even 
reported from balsam fir. 
Common and generally distributed. New York: Newark, Lewiston, Honeoye 

Falls, Ithaca, Delmar, Albany, New Windsor, Florida. 
There is a closely related, but somewhat larger undescribed species without any 

brown scaling. It occurs at Ithaca in May. 
3. E. pinatubana Kearfott. Similar in markings, but with the dark marks light 

tawny brown or Indian red; hardly ever with gray or purplish scaling. Outer 
costal patch connected with the outer oval spot, so as to divide the ground into 
an oblique postmedial fascia, and a terminal one narrowing toward inner margin. 
10-15 mm. (politana auct.). 

Seasons as in #. velutinana. Larva on pines, making a cylindrical tube out of 
a couple of clusters of needles and feeding on the tips of the same needles, deserting 
the tube and forming another when the needles are eaten down to about an inch 
long. Pupation in the last tube or in another formed for the purpose, but with- 
out a cocoon; the pupa easily falling out. 

General in distribution. New York: Peru, Portage, Ithaca. Probably common 
all over the State but overlooked. 

Politana Haworth has the ground dull red-brown, and the fascia breaking into 
a small costal and a large quadrate dorsal patch; and the larva is a general feeder 
on deciduous plants. It is probably not American. 

4. E. gloverana Walsingham. Similar to H. velutinana, larger, wing rather more 
acute. Ground whitish, shaded with pale red, especially toward costa, and lightly 
and almost evenly striate with gray. Fascia light brown, even in width; costal 
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triangle also light brown; and brown base, when distinct, of the same shade the 
whole width of the wing. No subterminal dark area. 15 mm. 

May. Probably mixed with females of H. veluwtinama in collections. 
Winchendon, Massachusetts; Pacific States; not seen from the Central States. 

New York: Lewis County. 
5. E. mariana Fernald. Whitish, shaded with light gray and ochreous, with 

a large blackish triangle on outer two-thirds of costa; often breaking into two 
spots, representing the fascia and spot of the preceding forms. 20 mm. 
May. Larva on Vaccinium. 
Nova Scotia to Florida. New York: Ilion, Jamestown, Ithaca, Ramapo. 
6. E. juglandana Fernald. Wings rather broader; the outer half of the costa 

straight, as in some Archips. Dark brown, crossed by two narrow parallel 
oblique blackish fasciz, the second pointing toward the anal angle, but not 
always reaching it. Hind wing mouse-gray. 15-25 mm. 

June and July. Larva on hickory and Viburnum, in May. The thoracic tuft 
is well marked, but very easily lost. 

Quebec to Pennsylvania and Minnesota. New York: Batavia, Ithaca, New York 
City, Brooklyn. 

7. E. quadrifasciana Fernald. Lemon yellow, heavily dotted with orange; 
with two narrow oblique red fasciz, and outer margin often shaded with brownish 
red. Hind wing gray or orange. 15-20 mm. 
May to July. 
Quebec to Pennsylvania and Missouri. New York: Lewis County, Batavia, 

Albion, Ithaca. 

8. E. quercifoliana Fitch. Cream yellow, dotted with brown; with two narrow 
oblique brown fasciz, and a curved subterminal streak, sometimes connected 
by a streak in the discal fold to the outer oblique fascia. Hind wing white. 
16-20 mm. (trifurculana Zeller; Tortria). 

June and July. Larva on oak and buckthorn, greenish white with amber- 
yellow head, and pale legs. 

Quebec to Texas. New York: Ithaca, Big Indian Valley, Albany. 
9. E. alisellana Robinson. Light brown with a series of more or less con- 

fluent cream-white patches all around the margin. Hind wing white. (H 48:39.) 
June. 
Quebec to Illinois. New York: Ithaca, Bethlehem. 

43. TORTRIX Linnezus 

(Restricted; with Archips, ete., in part) 

Head (fig. 243) smoother scaled than in Eulia; thorax smooth-scaled, with 
scutellum rounded out, but no posterior tuft. Palpi with second joint porrect, 
more or less clavate, rough-hairy on upper side, and third joint porrect or 
beaklike. Fore wing with all veins separate (fig. 237), Cu, arising close to Ms, 
strongly curved, Cu, from middle of cell, nearly straight. Hind wing with R 
and M, approximate at origin, M, close to M, and Cu,, which are connate at 
origin. Cu, straight, arising two-thirds way out on cell. Costal fold usually 
absent. 

The type of the genus (7. viridana Linneus) is bright green, and, except in 
palpi and lack of costal fold, resembles Archips; our species are all aberrant 
in one way or another. 

Grisea and fractivittana, placed in Tortrix by Meyrick, are included here in 
Archips; for peritana see Cnephasia, and for quercifoliana, see Eulia. 
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Key to the species 

1. Ash gray, obliquely banded and reticulate.................... 1. afflictana. 
1. Yellowish. 

2. Reticulate with dark and obliquely shaded. 
3. (Ground olivaceous’ to light ochre. .7.)..... 5. 22: S26 eee 5. alleniana. 
SHG AR ELT EAXs ball OO) A Nici es onion ae ae oI ORAS DINO na 6 6's 6. symphoricarpana. 

2. Not reticulate. 
3. Male with costal fold; shading on under side of .fore wing and upper 

side of hind wing light brown; wings more acute...... 3. clemensiana. 
3. No costal fold; hind wing shaded with gray, or pure white; fore wing 

with costa more arched and apex blunter.............. 4. pallorana. 

I. Male with a short costal fold, hardly reaching base of wing, and bearing a fan- 
shaped tuft of long scales at middle, extending down over costal part of wing. 

1. T. afflictana Walker. Pale gray, with: base, an oblique fascia across middle, 
a costo-apical triangle and a vague shade on outer margin darker; defined with 
fine black striae. Antemedial line angled at middle. Ground more or less dis- 
tinctly reticulate. Hind wing slightly duller gray. 18-22 mm. (fuscolineana). 

May. Caterpillar on fir. 
Newfoundland to Texas and California. New York: Ithaca, Albany, New 

Windsor. 
2. T. packardiana Fernald. Fifth report United States Entomological Com- 

mission (Forest Insects) 849. A black, gray, and white species from fir, which 
I have not seen. 

3. T. clemensiana Fernald. Fore wing long and narrow, nearly three times as long 
as wide, and faleate in the female. Fore wing plain straw yellow, in variety 
nervosana Kearfott lightly veined with gray. Hind wing and under side of fore 
wing white, shaded, at least in male, with pale brown, leaving the costa white. 
16-20 mm. 
Common in May and June, and in August. Female somewhat narrower-winged 

than pallorana. 
Generally distributed. New York: Peru, Newport, Lewiston, Honeoye Falls, 

Rock City (Cattaraugus County), Potter Swamp (Yates County), Ithaea, Big 
Indian Valley, Utica, Albany, New Windsor, Staten Island, Brooklyn. Variety 
nervosana Kearfott occurs at Peru and Ithaca. 

II. No costal fold. 

4. T. pallorana Robinson. Similar to 7. clemensiana, but without costal fold; 
on the average little larger, especially in female (30 mm.); hind wing a little 
grayer in male, normally white in female; fore wing a little duller, not veined 
with gray. 20 to 25 or 30 mm. (Male lata, female pallorana Robinson.) 

June and July. Larva on cherry, Silphium, and Verbena. 
Massachusetts to Illinois, Missouri, and Texas. New York: Newport, Honeoye 

Falls, Batavia, Potter Swamp (Yates County), Ithaca, Albany. 
5. .T. alleniana Fernald. Light yellow-brown, crisply reticulate with brown; 

with a vague darker oblique fascia and a costo-apical patch, the fascia tending to 
be lost in the middle, and both clean-cut only on the costa; sometimes suffused with 
dull gray. 20-25 mm. (Cacecia). 

July. Larva a general feeder. 
This species is superficially an Archips, but the palpi are markedly beaklike, 

and the costal fold is completely absent. 
Maine to Manitoba. New York: Peru, Newcomb. 
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44. ARCHIPS Hiibner (Tentamen) 

(Cacecia Hibner; Ptycholoma Stephens; Tortrix, in part, etc.) 

Similar to Tortrix, with the same venation (fig. 238) and vestiture; palpi close- 
sealed except for a little loose hair near the tip of the second joint; second joint 
strongly upcurved (fig. 242) and concave on upper side; costal fold almost always 
present, but in several species reduced to a tiny pointed flap which does not 
fold over; absent in conflictana, extremely rudimentary in purpurana. R, and R, 
frequently short-stalked in C. rileyana, especially in the male. 

Key to the species 

1. Ground color white; marked with black...................... 15. dissitana. 
1. Ground color not white. 

2. Streaked longitudinally with blackish between veins..........13. striana. 
2. Transversely marked or spotted. 
Sas triangular pure white costal patch......-........... 14. persicana. 
3. No pure white markings. : 

4.. Costa cream colored, except for a patch toward apex. .23. melaleucana. 
4. Whole wing cream colored, with faint ochre reticulations and mark- 

TIVES) etch eae ONSET, ES RO RTO ee BIS b FOL G Dae Sete Siero tas 8 ceo ceaiets 19. negundana. 
4. Ground dark, with a quadrate or triangular cream patch beyond 

middle of costa, and usually other patches. 
d. Ground yellow-brown, of a mixture of contrasting brown, yellow, and 

cCreamasca esta. cmeatich career pte cise cia tare 16: argyrospila. 
. Ground gray-brown in broad shades.................. 17. mortuana. 

5. Ground light red to pinkish gray, the costal spot triangular. 
18. semiferana. 

4. No cream color on fore wing; the quadrate patch beyond middle absent. 
or of the ochre or darker ground color, and not contrasting with 
the general surface of the wing. 

5. Hind wing yellow or orange, at least on costal half. 
6. Fore wing with sharply defined red-brown dots...... 12. rileyana. 
6. Fore wing with irregular powdery red-brown patches, or all rusty 

CHRIS 165 on pw OGbowoecadso 00d OO bone oOeN He oOU OD 11. cerasworana. 
6. Fore wing with the oblique fascia bounded by fine dark striz, 

Ay CASE aby COSLAZ ys ern. Wale areee rte citer a tek k cole ss es 7. rosaceana. 
6. Fore wing with a narrower blurred dark fascia....2. obsoletana. 

5. Hind wing not largely yellow or orange. 
6. Males (frenulum simple). 

7. Costal fold absent or represented by a slight roughness and 
curvature of the costa. 

8. Hind wing fuscous, concolorous with fore wing. 

1. conflictana. 

or 

8. Hind wing pale. 
9. Fore wing reddish, with a distinct outwardly oblique ante- 

medial line; median band complete, contrasting; subter- 
minal band continued by a shade and stria on its inner 
side.to analvan Clementine Ton ee oe 4. parallela. 

9. Fore wing reddish, with a dark spot at middle of costa and 
other faint markings, or immaculate........ 2. obsoletana. 

9, Fore wing with distinct olivaceous tint, the median hand 
above cell, and subterminal spot distinct; large. 

3. eapulata. 
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7. Costal fold represented by a small point ending in a tuft of 
hair-scales, folded back on wing. 

8. Hind wing dark gray, median fascia represented by a large 
darkiishadey below. 5 eer. eee 6. fractivittana. 

8. Hind wing light on costal half. 
9. Striation in antemedial region distinct, nearly transverse; 

fore wing light wood-brown................ 7. rosaceana. 
9. Striation strongly excurved or angulate on the fold, often 

lost in the dark purplish ground color; ground not usually 
WOOM-DLOWM: ceca: slelson cceBere ulcers cto cade eee eee Dd. purpurana. 

7. Costal fold slender, extending nearly to middle of wing and 
fringed below with long hair-scales. 

8. Ground purple, banded contrastingly with chocolate brown. 
9. infumatana. 

8. Ground dark olive-brown, the median fascia usually clean-cut, 
but- not contrasting |)... eee 8. rosanda. 

8. Ground yellow-brown, with a dark gray patch in fork of Cu. 
10. fervidana. 

7. Costal fold broad and clean-cut. 
8. Wings evenly mottled in two shades of rusty orange. 

20. georgiana. 
8. Fore wing with a dark bar from below middle of cell to basal 

angle. 
A 1 hee er ee Pa MECN EAS 6 a5 09 0.0.00 21. grisea. 
OP BLOWN serajierieyerins ey susiereries ntisi ele toss oncueleitertoue ete REIN 22. magnoliana. 

6. Females (frenulum of three bristles). 
7. Ground color gray, with clean-cut markings........ 21. grisea. 
7. Both wings dull fuscous, marks blurred.......... 1. conflictana. 
( . Ground brown, varying in shade. 

8. Hind wing gray (except costa). 
9. Fore wing with an oblique dark bar below middle of cell 

toi basallanglestscc..s sys sec ony helene reer 22. magnoliana. 
9. No oblique bar running to basal angle. 

10. Fore wing purple with brown fascie....9. infumatana. 
10. Fore wing olivaceous, with clean-cut but not contrasting 

FASCIA oie. ieie ee ae ee ons) cess ae 8. rosana. 
10. Fore wing yellow-brown, with patch in fork of Cu. 

10. fervidana. 
10. Fore wing evenly mottled in two shades of rusty orange. 

20. georgiana. 
8. Hind wing with dorsal half shaded with light gray. 

9. Costa nearly straights. %...- «somes eee 6. fractiwittana. 
9. Costa: deeply sinuous: -2- .)c5- eee 5. purpurana. 

8. Hind wing pale........ 2. obsoletana, 3. zapulata, 4. parallela. 

I. No costal fold. 

1. A. conflictana Walker. Dull light gray, velvety looking; all the marks, even 
the reticulation, a little diffuse; an obscure darker shade from costa just before 
middle, reaching inner margin two-thirds way out, with a paler patch following 
it; less oblique than usuai. Indications of a postmedial patch and curved sub- 
terminal shade. Hind wing concolorous. 25-35 mm. 

June and July. 
Labrador to Alaska, south to New York and Utah. New York: Peru, Batavia, 

Ithaca; Woodhaven, Long Island. 
2. A. obsoletana Walker. Fore wing in male with costa convex except near apex, 

not sinuous; outer margin convex; very pale fawn color, striate with darker; the 
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fascie represented by two darker fawn patches on costa. Hind wing dirty white. 
Female similar, the hind wing usually yellow, and fore wing almost immaculate. 
20 mm. (vesperana Clemens, sanbornana Robinson, female transiturana Walker). 

A. obsoletana has a tendency for the inner half of the hind wing to darken, 
especially in the female, as in rosaceana, but it may be distinguished by its lack 
of clearly defined fascie. The next two species are practically the same in struc- 
ture and may not be distinct. 

The larva is a general feeder and is sometimes injurious to strawberries. Moth 
common in August, rarer in July. 

General in distribution. New York: Peru, Essex County, Ithaca, Albany, Putnam 
County, Katonah, Clove Valley, Staten Island. 

3. A. zapulata Robinson. Larger; generally a little lighter and less yellow; 
fascia clearly defined on the costa, and represented by a slight vague patch in 
fold. Hind wing entirely cream color in both sexes. 25 mm. 

This is probably merely the western form of A. obsoletana. Many eastern speci- 
mens show the same color and pattern but they are never quite as large. 

Illinois and west. 
4, A, parallela Robinson. Costa of fore wing distinctly sinuous, as well as outer 

margin, forming a small lobe at apex. Fore wing dull reddish brown, the fascia 
contrasting blackish, but not always sharply ‘defined; base also dark, or indicated 
by a dark antemedial fascia; postmedial spot strong. Hind wing with more or 
less gray, never yellow. 20-25 mm. (H. 48:31.) 

Superficially, very like forms of purpurana, but distinguishable in male by the 
lack of costal fold. 

Apparently general in distribution. New York: West Albany; Clove Valley, 
Staten Island. 

II. Costal edge folded over in a small lobe, the fold not reaching the base, and 
ending im a more or less marked tuft of hair-scales. 

5. A. purpurana Clemens. Costal fold with shorter hair-scales than in A. rosa- 
ceama. Varying from light dull wood-brown to umber brown, with a slight purple 
iridescence in male; frequently leaving the outer margin contrastingly light; less 
distinctly purple than infumatana; costa and outer margin more or less sinuous, 
extremely variable; fore wing with well-marked reticulation in pale phases, the 
brown antemedial line fine, and strongly excurved or bent at almost a right angle 
in the fold, the upper part parallel with the fascia, which is usually well defined 
and contrastingly dark except in the cell, where it is represented by the dark out- 
lines only; in very pale or very dark specimens, the fascia is obsolete. Sub- 
terminal patch not defined below, lying at the foot of the costal notch. Hind wing 
gray on dorsal half, cream above. Female similar, rarely so dark as to obscure 
the pattern; with the median band marked by strong strie but only a little darker 
than the ground; costa outwardly and outer margin above very strongly concave, 
eutting off a round apical lobe. 23-30 mm. (gurgitana Robinson; lintneriana 
Grote). 

Larva on geranium. 
New Hampshire to latitude of New Jersey. New York: Fentons (Lewis County), 

Ithaca, Schoharie, vicinity of Albany. 
6. A. fractivittana Clemens. Dull olivaceous, paler on costal half; fascia fairly 

well defined on costa, interrupted by a pale shade on cell; enlarged into a large 
patch below; postmedial costal patch small, distinct, and often with an ante- 
medial costal patch besides. Reticulation weak, often absent in male; hind wing 
gray with pale costa, in male; in female with costal half pale. 18-28 mm. 
(fumosa Robinson. ) : 
June. 
Western Pennsylvania. New York: Ithaca, Trenton Falls. 
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7. A. rosaceana Harris. Costa and outer margin somewhat sinuous, but less so 
in male than in male of A. purpurana, and strikingly less so in female, the sexes 
being nearly alike in wing form. Strongly reticulate with brown; median iascia 
clean-cut but not strongly contrasting, postmedian patch likewise; basal striation 
transverse, or rarely, parallel to fascia, and not strongly curved. Hind wing of 
male cream, somewhat shaded toward the inner margin with gray; in the female, 
yellowish to bright orange, with the dorsal half contrasting gray. 20-28 mm. 
(H. 48:32.) 
Common. Larva general on trees and shrubs; rarely, even on clover; sometimes 

injurious to apple. ed 
General. New York: Common everywhere. 
A. hewittana Busck is unknown to me, and from the description I cannot dis- 

tinguish it from A. rosaceana. It was described from Nova Scotia. 

Ill. Fold narrow, gradually fading out near middle of wing; fringed more or less 
with hair-scales below; generally forming a distinct flat tuft a third way out 
on costa. 

8. A. rosana Linneus. Wings slightly sinuous before apex; sexes similar. Dull 
brown, with slight greenish gloss; hind wing mouse gray, not contrasting; fascia 

- not strongly oblique, well marked, sharply defined on inner side; postmedial patch 
continued by a strong subterminal stria toward anal angle. Striation sparse. 
15-22 mm. 

Not very common. Larva a general feeder. 
Massachusetts to Missouri and Europe. New York: Thousand Islands, Albany, 

West Farms. 
9. A. infumatana Zeller. Purple (as a strong iridescence on a blackish under- 

color) ; base, a broad, well-defined fascia, and a subterminal streak reaching nearly 
to anal angle, contrasting dark chocolate brown; all often defined with light 
yellow brown; wing form of male like that of A. rosana; the female with more 
strongly sinuous costa. 18-25 mm. 

July. Larva on hickory. es 
Connecticut to Missouri and Wisconsin. 
10. A. fervidana Clemens. Brown on basal half, gray on outer half, with-heavy 

and sparse ochre-yellow strie, partly edged with cream, and, especially outward, 
centered with blackish, giving a general yellow-brown effect; dark patches on costa 
at middle and three-fourths way to apex, with yellow between them; a curved 
blackish patch below outer end of cell, defined on inner side. Hind wing gray. 
15-22 mm. (paludana Robinson.) 

July and August. Larva on oak; somewhat social; in small webs full of frass. 
Generally distributed. New York: Ithaca. 
11. A. cerasivorana Fitch. Fore wing dull orange and when fresh, with purple 

iridescence; hind wing immaculate bright orange. Male irregularly spotted and 
speckled with dark red-brown, gathering into patches at middle and three-fourths 
way out on costa, and below end of cell; female with more reduced speckling, or 
nearly immaculate. 18-25 mm. (H. 48:21.) 

Larva social; in a large nest of mixed silk and frass; on wild cherry; pupating 
in the nest. Imago in July. 

Generally distributed. New York: Peru, Essex County, Fentons (Lewis County), 
Honeoye Falls, Ithaca, Big Indian Valley, Schenectady, Albany, New Windsor. 

12. A. rileyana Grote. R, and R, stalked in male and sometimes in female. Dull 
orange, tending to be suffused somewhat with grayish brown; with small deep 
orange-red spots; two larger spots on costa; a spot a third way out, and a pair 
two-thirds way out, on ‘fold; and a broken series of small spots near outer margin; 
often with part of the spots wanting, or with additional spots at a third and two- 
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thirds way out, forming short series. Hind wing light orange. 20-28 mm. (Homona 
Meyrick. ) 

June. Larva social, on horse-chestnut in early June; also reported from hickory, 
walnut, snowberry, and Vernonia. 

Pennsylvania; North Carolina; Washington. 
13. A. striana Fernald. Umber-brown, with a broad luteous ray over cell from 

base to apex; a similar streak below ‘A to three-fourths way out on inner margin; 
and broad, partly confluent streak on veins toward outer margin; blackish streaks 
between veins. Hind wing gray. 25 mm. 

Rare. 
Quebee; Ontario; New Hampshire; Manitoba. 

IV. Fold not reaching middle of costa; rather thick, and, on the outer half, fringed 
heavily with hair-scales. 

14. A. persicana Fitch. Basal half of fore wing orange-ochre; outer half bright 
brown, with a silver-white costal triangle, concave on the outer side. Margin 
sharply defined, contrasting pale yellow with a couple of brown strie. 20 mm. 
(blandana Clemens). 
June. Larva on various plants. ‘ 
Maine to Manitoba; a race with a smaller silver spot, in British Columbia. 

New York: Peru, North Elba, Fentons (Lewis County), Newport, Rock City 
(Cattaraugus County), Ithaca, Liberty, DeBruce, Big Indian Valley, Ballston, 
Schenectady. 

V. Fold well formed, but only one-fifth of the length of the wing, rough-scaled on 
the edge. 

15. A. dissitana Grote. White, with irregular angular black patches, the two 
largest forming a fascia from costa to before anal angle, interrupted over the 
cell. 20-25 mm. 

July. Apparently rare. Larva probably on conifers. 
Maine to Ohio. New York: Uphill Brook, Mt. Marcy, Ilion, Buffalo, James- 

town, Ithaca. 
16. A. argyrospila Walker. Irregularly mottled with a mixture of cream, straw 

yellow, red-brown, and often black-brown, scales, leaving a series of cream-colored 
quadrate patches on costa, the one just beyond the middle being the largest and 
most constant. Hind wing mouse gray. 20 mm. (furvana Robinson, signatana 
Packard). (H 48:34.) 

Larva a general feeder, and often injurious to apples, being the commonest of 
the many apple leaf-rollers. Moth in June, rarely with a few stragglers in July. 

Very common and generally distributed. New York: Common and general. 
17. A. mortuana Kearfott. Brownish gray, irregularly mottled with cream and 

darker gray or blackish; with two contrasting quadrate cream-white spots on 
muddle of costa, and sometimes considerable cream striation on outer margin. 

mm. 
June. Possibly a variety of A. argyrospila, which is markedly variable. 
Western Pennsylvania to Wisconsin. New York: Ithaca. 
18. A. semiferana Walker. Light Indian red, more or less shaded with gray; 

somewhat mottled with straw yellow, especially on basal fourth; costa with straw- 
yellow patches at one-fourth way out at middle, and before apex, the middle one 
neat and triangular, and the other two irregular and broken up into spots. Female 
generally paler. Very pale specimens shading into cream color on the inner margin 
and apparently intergrading with A. negundana. Hind wing concolorous. 20 mm. 
Common, the larva a general feeder, but most common on maple and Negundo. 
Generally distributed. New York: Newport, Ithaca, Albany. 

eK<« - 



498 Wim T. M. Forges 

19. A. negundana Dyar. Light cream-yellow with a slight pinkish tinge, faintly 
reticulated with ochreous; the cream pattern of A. semiferana more or less 
traceable. 

The larva occurs with A. semiferana on Negundo and maple. 
New Jersey; Utah; Manitoba; Florida; etc. 
20. A. georgiana Walker, a bright orange species, striate with red-brown, with 

cream-colored areas between the striations, especially toward the costa, and dark 
gray hind wing; has been taken at Lakehurst and Whitesbog, New Jersey, in July. 

VI. Fold reaching practically to middle of wing, broad, thick, and scaled along 
the edge. 

21. A. grisea Robinson. Light ash gray, a little powdery. A contrasting black- 
ish streak from middle of lower side of cell to inner margin near base. A blackish 
patch in outer part of cell, extended as a yellow-brown shade toward anal angle; 
a contrasting blackish patch on costa at three-fourths way out and a dark brown 
oblique subterminal lunule. Hind wing gray. Female similar, larger, the dorsal 
markings all obsolete, or barely traceable, and with an additional short oblique 
blackish bar from costa at two-fifths way out. ¢ 18 mm., 2 23 mm. (¢ brauniana 
Kearfott). 

Larva on oak and Rudbeckia. 
Maine to Missouri. 
22. A. magnoliana Fernald. Typically, fawn colored, with purple reflections on 

disc; varying to dark purple-brown; the markings much as in A. grisea, cinnamon- 
brown, faintly outlined with white; outer part” of wing dull whitish, the oblique 
subterminal streak smoky brown. Hind wing pale fuscous. 20 mm. 

Larva on Magnolia acuminata. 
New York: Rock City, Ithaca. 

VII. Fold thick and broad on basal half, as in group V, but narrowly extended to 
middle of wing. 

23. A. melaleucana Walker. Costal third or more cream white, cut by the 
blackish costal fold and a vague postmedial patch. Dorsal half of the base gray, 
mixed with yellow-brown, followed by a very large rounded patch of mixed black- 
brown and purple-gray, which extends nearly to anal angle, the dark marks all 
edged with yellow-brown. Outer margin usually cream, sometimes suffused with 
dark gray, especially in the female. Hind wing whitish, shaded with gray. In 
the darkest specimens the fore wing almost all “suffused with gray, leaving only 
the middle of the costa cream color. 20 mm. 
May and June. Larva on Trillium and Polygonatum. 
Very common south to New Jersey. New York: Peru, North Elba, Batavia, 

Vandalia, Rock City (Cattaraugus County), Portage, Ithaca, Big Indian Valley, 
Schuyler, New Windsor, Staten Island. 

45. PANDEMIS Hiibner 

Appearance and venation as in Archips. Palpi triangular, beak-like; thorax 
smooth; male antenne-with a few joints near base of shaft partially fused and 
notched on inner side. 

1. P. limitana Robinson. Pale reddish brown, with some fine darker and grayer- 
brown striations. Three fine, rather contrasting pale lines from before middle of 
costa, running to one-third and two-thirds way out on inner margin, and to anal 
angle; the base and the space between the two outer lines perceptibly darker. A 
semicircular or somewhat pear-shaped subterminal costal patch, which also has a 
fine pale outline. Hind wing paler, with some light reddish brown striation 
toward apex, becoming gray toward inner margin. 20 mm. 
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June; August. Larva a general feeder, especially on trees. 
Generally distributed. New York: Ithaca, Schenectady. 
2. P. lamprosana Robinson. Slightly yellower, the darker base, medial fascia, 

and spot near apex more contrastingly dark, and edged with dark instead of pale. 
Hind wing of male all dirty white. 

Rarer than P. limitana. June to August. 
Quebec to Pennsylvania. New York: Ithaca, Schenectady, Albany, Staten Island. 
P. albaniana Walker, described from Hudson Bay, is unknown to me, and I 

cannot distinguish it, by the description, from P. lamprosana. 
3. P. canadana Kearfott. Darker reddish brown, the three lines strongly waved, 

especially the inner two, which are practically straight in the other two species; 
the lines themselves not notably darker or paler, but serving as the boundaries of 
the contrasting, fuscous gray base, median fascia, and apical patch. Hind wing 
almost wholly gray. 

July and August. 
Quebec and Manitoba. iC 

Family 29. PHALONIIDA: 

(Conchylide; Tortricide, in part) 

Small, rarely medium-sized, moths. Head somewhat roughly scaled. 
Ocelli normally small, antenne as in Tortricide ; tongue weak or absent, 
when strongest about like the weakest tongues in the Tortricide. Palpi 
varying from moderate to long, porrect, beak-like; rough-sealed, the 
third segment long and porrect. Body small, scaled; thorax usually 
with a slight posterior tuft. Under side sealed. Legs scaled, the hind 
tibie with some rough scales or hair. Wings (figs. 288, 289) most 
often rather long and narrow; rounded; usually bent down at the 
apex. Usually with a distinct accessory cell, of Tineid type, and the 
base of M, when traceable, running obliquely across the cell as in the 
Tortricide. R, running either to costa or outer margin, stalked or free, 
‘but free in our species; the other veins all free. Cu, from three-fourths 
way out on cell or beyond; ist A absent (distinguishing the family 
from the few Tortricide in which Cu, arises about three-fourths way 
out on the cell), 2d A with a large basal fork, with both branches 
equally strong. Hind wing trapezoidal; Sc normal, connected with 
R by a weak vein before middle of cell; R and M, approximate or 
stalked ; M, free, rather close to M,, which is separate or stalked with 
Cu,; Cu, arising farther from end of cell than in fore wing; Ist A 
weak or absent, 2d A with a rather strong basal fork, 3d A very weak 
or absent. 

Larve (fig. 290), so far as known, borers, or feeding in seeds, usually 
in herbaceous plants. Prothorax with seta delta (subdorsal posterior) 
below and in front of beta (addorsal posterior) and close to it; 

-iv and v of abdomen in a nearly horizontal line; seventh segment of 
abdomen with vii of a single seta; prolegs poorly developed, with 
uniordinal hooks. Pupa of Phalonia approximating the Cossid type. 



500 WiuuiAm T. M. Forses 

Vertex narrower than prothorax, very narrow on mid-dorsal line; 
front only slightly roughened, in P. rana with small eye spines; maxil- 
lary palpi not separate from tongue; indicated by a lobe at base of 

Fies. 288-290. PHALONIIDA 

288, Hysterosia termimana, venation and costal fold; 289, Phalonia dubitana, 
venation; 290, Phalonia posterana (Europe), seta map of larva 

tongue; labial palpi fully exposed but shorter than the tongue; tongue 
shorter than the fore legs. Antenne long, not quite reaching to the 
end of the wings. Abdomen with two rows of spines on each segment 
from the first or second to the sixth or seventh; with single rows on the 
eighth to the tenth or the seventh and eighth segments; the anterior 
row on each segment heavier. Tenth segment without cremaster; 
obliquely truncate; sometimes with a circle of sete around the edge; 
with the addorsal, subdorsal, and lateral pairs stronger, but knobbed 
rather than hooked; sometimes with a few weak sete only; the edge 
also with angulations or short spines, of which a subdorsal pair is most 
prominent, or is alone present. Early stages studied mainly in Phalonia.. 

In Hysterosia birdana the pupa is rougher, rugose, and with the 
posterior portions of the movable segments shagreened with rough knobs. 
There are two rows of spines on the second to sixth segments of the 
abdomen inclusive, and one only on the seventh and eighth segments. 
The circle of spines at the end of the body is composed of three pairs 
on the supra-anal plate, and four ventral pairs. The setiferous tubercles 
are somewhat elevated. The front has an even-edged ventro-apical plate 
curving up at the ends and down at the base of the antennew, and no 
eye spines. The maxillary palpi are more definitely indicated than in 
Phalonia. 

This family is closely related to the Tortricide, but with definite 
points of distinction in both larva and imago. 
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Key to genera: wmago 

1. Fore wing with R,; running to costa, or, rarely, to apex. 
2. Hind wing with M, and Cu, separate; wings nearly smooth (fig. 289). 

4, Phalonia. 
2. Hind wing with M, and Cu, connate or stalked; wings with scale-tufts. 

3. Comimophila. 
1, Fore wing with R, running to outer margin. : 
PeEindmwine with oR andi My stalked) Soc)... 2. 2 > exejeret~ ehafeyel 2. Pharmacis. 
2. Hind wing with R and M, approximate (fig. 288)............ 1. Hysterosia. 

1. HYSTEROSIA Stephens) 

(Idiographis Lederer) 

Rather large, ample-winged moths with long beaklike palpi. Colors dull browns 
or grays; antemedial line running up obliquely from basal angle to cell at one- 
fourth way out, then obscure, or curving in to costa; postmedial line running 
obliquely across apex, with a dark shade beyond and a pale shade before it. Gen- 

_ eral wing surface obscurely mottled; hind wing light, distinctly reticulate. 

Key to the species 

1. Postmedial band contrasting, clearly defined, and followed by a blackish shade; 
antemedial line less distinct. 

2. Head, excejit close to eyes, contrasting pale luteous.......... 2. terminana. 
2. Head concolorous dark smoky gray; fore wing with slight purplish tint. 

1. birdana. 
1. Postmedial line inconspicuous or absent; if present, diffuse; antemedial line 

often distinct. 
2. Head luteous, fore wing shaded or dusted with yellowish, especially in fold. 

3. Smaller; base of fore wing dull clay-color; ground gray-brown. 
5. baracana. 

3. Larger; base of fore wing bright ochre, followed by a yellow-brown 
SONGS ’ 6.5.6 SOB OG COT OG CR CES arte OOS OREO F 6. cartwrightiana. 

2. Head concolorous; fore wing all dark. 
3. With a clearly defined, but not pale-edged, dark apical patch....3. riscana. 
SHEP AT EXA CON COLOLOUS” tehe<ycus tuetebslsy eer crlonekevone feiiseslensitors elroi sual vevecere leteveie 4. modestana. 

1. H. birdana Busck. Dark fuscous gray, slightly purple-iridescent, dusted with 
black-brown. Head and palpi concolorous. Antemedial band fairly defined in 
inner side, showing as a dark shade not reaching costa. Postmedial band slightly 
concave outward, from costa at three-fourths way to apex toward outer margin 
just above anal angle, but not quite reaching margin; formed of a fine pale line 
followed by a heavy blackish shade. A fine black discal dot in a blackish shade, 
the dot partly defined with pale, not conspicuous. Hind wing much paler, reti- 
culate with fuscous. Fore wing below dark, with reticulate costal edge; hind wing 
light, crisply reticulate, with a bar in outer part of discal fold. 22-27 mm. 

August. Larva boring in roots of Helianthus, accompanying Papaipema nelita. 
New York to Delaware, especially along the coast. New York: Ithaca, Rye. 
2. H. terminana Busck. Duller lighter fuscous, without purple tint; the mark- 

ings about as in H. birdana, but head, except above eyes, contrastingly pale. 
Beneath about as in H. birdana, but without the blackish bar in the discal fold, 
a character which is perhaps more distinctive than the color of the head. 18-22 mm. 
(merrickana Kearfott). 
Apparently general in distribution; usually reported as inopiana Haworth, which 

does not occur in the New World. 
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New York: Ithaca, Slaterville, Catskills (Pearsall). 
3. H. riscana Kearfott. Ash gray, dusted with fuscous; antemedial band con- 

spicuous, edged above with whitish, running from basal angle to upper side of 
cell, at one-third way out, fading out to costa. A distinct darker apical patch, 
its inner boundary running as in H. birdana, but not at all defined with pale or 
blackish. Hind wing hardly paler, reticulate; head and thorax hardly paler. 
Under side with costal edge of fore wing, and whole hind wing whitish, sharply 
reticulate with fuscous. 16 mm. 

July. Types only seen. 
Glenburn, Pennsylvania. 
4. H. modestana Busck. Dull fuscous, mottled, but without any clean-cut powder- 

ing or markings, the two bands sometimes indicated by blurred dark shades. Discal 
dot black, in a pale spot. Hind wing grayish fuscous, not reticulate above, and 
obscurely so below. 16 mm. 

Maine; Iowa. New York: Ithaca. 
5. H. baracana Busck. Fore wing a crisp mixture of fuscous, blue-gray, and 

luteous or ochre-yellow, with the ochre often predominant in the fold and above 
the antemedial shade, where there is usually a yellowish streak. Postmedial band 
indicated by a gathering of the dark fuscous powdering, not sharply defined. Discal 
dot distinct, black. Hind wing pale, not distinctly reticulate. 12-16 mm. 
(tiscana Kearfott). 
July and August. 
Maine to Pennsylvania and Manitoba. New York: Ithaca. 
6. H. cartwrightiana Kearfott. Wood-brown, shaded with bright tawny or deeper 

yellow-brown beyond the antemedial band. Basal area bright ochre, shaded with 
dark brown along costa, antemedial shade blackish, conspicuous; postmedial a 
vague darker area merely. 18-21 mm. 

July. 
New York to Manitoba. New York: Slaterville, Ithaca. 

2. PHARMACIS Hiibner 

(Euxanthis Hiibner) 

Like Phalonia, except for the termination of R in the outer margin, and the 
connate or stalked M, and Cu, of the hind wing; superficially exactly like Phalonia. 

Key to the species 
1. Dull ochreous to gray. 

2. Antemedial fascia complete, reaching inner margin.............. 2. sartana. 
“2. Antemedial-fascia ‘stopping at VAN 20 ics te cls cos cioteireleeieinne 1. bimaculana. 

1. Bright lemon yellow...... giletd ctarciraieithls WAGs duae aie 3. vitellinana. 

1. P. bimaculana Robinson. Varying from light dull ochreous to dull grayish 
brown. Two thick dark brown crescents, of equal size, one running from below 
middle of costa to vein A at one-fourth way out, the other from below apex 
to lower angle of cell; both with the convex side down, and pivced in paler areas. 
Hind wing light brown to mouse gray. 10-14 mm. 

August and September. 
Southern States north to St. Louis, Missouri. 
2. P. sartana Hiibner. Similar to P. bimaculana. Antemedial fascia running 

from middle of costa to inner margin at one-third way out, about twice as wide 
at inner margin as at costa, with irregularly excurved outer side. 

August. I have seen no northern specimens. 
Pennsylvania (type locality); Florida; Louisiana, 
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3. P. vitellinana Zeller. Lemon yellow, with transverse silver striz or series 
of dots; ground sometimes shaded with red-brown, or with the silver markings 
outlining red-brown bands; when most developed, with a brown oblique bar to 
the basal angle, one at right angles to the first from the middle of the costa 
to the inner margin at two-thirds way to the apex, and a couple of mixed brown 
and silver streaks across the apex. Hind wing dark gray, contrasting. 10-14 mm. 

June. Sometimes very common locally. 
New York to Illinois and north. New York: Peru, Black Brook (Clinton 

County ). 

3. COMMOPHILA Hibner 

(Phtheochroa, in part) 

Similar to Hysterosia, but wings narrower, heavily scale-tufted; R; running to 
costa. No costal fold (normally present in Hysterosia). 

1. C. contrastana Kearfott. M, and Cu, of hind wing connate. Head and fore 
wing white; thorax and base and dorsal half of fore wing two-thirds way to 
apex, contrasting, black, mottled with blue-gray; with a couple of black dots. 
Hind wing pale brown, with white fringe. 20 mm. 
End of May to June. 
Connecticut; western Pennsylvania. 
2. C. bana Kearfott. M, and Cu, separate. Dark wood-brown, considerably 

scaled with black; the scaling as a whole rough, with larger rounded tufts at end 
of cell and before and beyond middle of A. Tufts more shining, slightly pinkish, 
and in most lights paler than the ground color. Hind wing a little duller and 
paler, with pale fringe. 13 mm. (Phalonia Kearfott). 

Chicago, Illinois; in September. (The type has the date “June” corrected to 
“September,” the description says “June.”) Woods Hole, Massachusetts; in 
August. 

4. PHALONIA Hibner 

(Conchylis Treitschke; with Dapsilia, Eupecilia, ete.) 

Palpi beaklike but moderate, shorter than in Hysterosia and Commophila. Fore 
wing rounded, rather narrow, with all veins separate and R; running to costa or 
apex; hind wing with R and M, stalked, M; and Cu, well separated. 

The species of Phalonia are often strongly marked in contrasting colors, some- 
times with silver, and are among the most brilliant of the Tortricids; but a few 
are dull-colored. The genus is already large, but probably a good many species 
are yet to be discovered, as in the other larger boring genera. 

Phalonia listerana Kearfott is a Cnephasia, P. vitellinana is a Pharmacis. 

Key to the species 

1. Fore wing with a sharply defined, nearly terminal darker band, more or 
less distinctly pale-edged; the median fascia rarely silver-edged, and in that 
ease broken into spots. 

2. Yellow, with four red bands; the two outer ones joining toward the inner 
TAA Mi pagododdeancDddcD Ao0o0s CoODUO DOOD OD UeONUUNODUCH OO 1. rutilana. 

2. Without red bands. 
3. Base solid dark, its outer boundary even, nearly straight, and only a little 

inwardly oblique to inner margin.................0e+0e.- 21. louisiana. 
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3. An oblique antemedial fascia resting on basal angle, or dark base with 
angulate outer boundary. 

4. Apex sharp, forming an angle of over 60 degrees; ground, especially of 
antemedial area, normally shaded with yellow-brown, never dark. 

1l. obliquana. 
4, Apex blunt, hardly forming an angle of 60 degrees, even in female. 

5. Antemedial pale area toward dorsum evenly pale cream; markings 
alsolverya pales <j res:.) Bein ots ohsasis Satie ae eee one 10. promptana. 

5. Antemedial area dusted with fuscous or shaded with brown. 
12. angulatana, 13. bomonana. 

1. With dark base, a median band, rarely broken, and subterminal darker fascia, 
all distinctly edged with silver (the silver very faint in P. labeculana). 

2. Ground of thorax and fore wing white................... 3. argentilimitana. 
2; Ground dirty white- dusted” with’ gray.....°. 2... 124. 2. labeculana. 

1. With a fine contrasting dark subterminal line, parallel to the strongly oblique 
outer margin. 

2. expanse over 1d) mm;\(dankery..< yey. kei stale iy saoict nek oko ae ete 8. biscana, 
2 Hxpanseyundersl5)mm.s) Palers - .yreryecl- | has eee oe ee variety giscanda. 

1. Terminal, or subterminal, dark band absent, or represented by scattered scales 
or a vague shade; markings rarely defined with silver. 

2. A triangular or rounded dorsal postmedial patch, not reaching the cell; 
antemedial oblique fascia running up from basal angle to cell. 

Sep OTOUN GH CLEAN - siicss ey oevorb ster poia ive tenacsskole eis GE ke Re 9. dorsvmaculana. 
3. GLOUNG WOO. DLO Walia ies) by-pass ieee ural aeane 4. interruptofasciata. 
3. Ground, dark) ST aye. oicvajecs 5 «dye sh:2 00 svelhevers ister: ora eee 14. rana. 

2. An oblique antemedial fascia, extending up to cell, starting from inner 
margin at a point well beyond the basal angle, the upper part of 
the cell wholly of the ground color. 

3. Ground pale gray; fascia extending into cell. 
4. No costal spot opposite fascia; fascia mottled with yellow. 

40. temerana (cincinnatana). 

4. Costal spot present; dark markings. wholly gray.......... 47. lavana. 
3. Ground light yellow; fascia not entering cell. 

4. A small costal spot opposite fascia.............. 15. smeathmanmana. 
4. No costal spot; a series of subequal costal streaks........ 16. seissana. 

2. A dark median fascia ‘with clearly defined edge, reaching from costa to 
inner margin, sometimes interrupted part of the width of the cell. 

3. Base and outer third of wing at least suffused with bright pink, median 
Fascia ADO WI.) Flashy sia lens epsmalsieies sweuere sso cleysns ko See eto 28. aurorana. 

3. No pink iridescence at base; sometimes a little outwardly in species 
with a blackish fascia. 

4. Ground yellow; fascia H-shaped, enclosing squarish costal and dorsal 
patches; the costal ends of the fascia cream-colored, paler than the 
ground, but shading into the brown dorsal part........ 7. sublepidana. 

4. Fascia cut by a pale spot; bar in cell nearly or completely inter- 
rupting it. 

Sse L his SpoOtsyellOw/ais . actecekecsvoysles oleisye isk oeascol Fale ch koe 17. fuscostrigana. 
De ePhisispot palevora yi; copijlescie eckson ore Cee 18. deutschiana. 

4, Fascia complete, simple, and wholly dark. 
5. An oblique antemedial fascia resting on the basal angle; median 

fascia yellow-brown, followed by an oblique black streak. 
22. romonana. 

5. No oblique antemedial fascia; median fascia, when yellow-brown, 
not defined with black. 

6. Median fascia brown, edged with blackish below; base yellow- 
TOW os, cx5055.0 2: 5 ai0'e: efereie cio alnicle aatenr etn eee 6. lepidana. 
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7. Fascia wholly yellow-brown, not very much darker than ground. 
21. louisiana. 

7. Fascia dark brown or heavily shaded with blackish. 
8. Basal and outer thirds bright yellow; fascia brown. 

9. Fascia black below the cell; outer third darker than base. 
43. gunniana. 

9. Fascia all brownish; basal and outer thirds concolorous. 
23. hospes. 

8. Base cream white; outer part dull ochre, at least on terminal 
margin and fringe, more or less distinctly shaded with pink. 

29. hollandana, 30. bunteana. 
8. Ground all luteous; a very small species with a distinct dark 

subterminal bar across apex.........:..:..2+-- 42. maiana. 
8. Base straw yellow, except along costal edge; outer part gray 

and smooth looking to naked eye; without distinct sub- 
terminal bar. 

9. Apical third yellowish, darkening to red-brown; hind wing 
Wie iacoraci Shans Sine yews apokeebege tare tuted aiciyc Sachets 25. plummeriana. 

9. Apical third olivaceous;, hind wing light gray. 
24. straminoides. 

8. Base with white ground but mottled with luteous and gray; 
outer part heavily mottled with gray.......... 47. lavana. 

2. Fore wing with confused markings; with a more or less distinet diffuse 
median fascia; outer part of wing darker than base. 

3. Base pale gray, shading through chocolate brown to the pink apex. © 
27. viscana. 

3. Base and outer part more or less suffused with pink........ 28. auwrorana. 
3. Outer part of wing not suffused with pink. 

4. Fore wing heavily tufted, the tufts whitish on a brown ground. 
(Commophila bana). 

4. Fore wing smooth, or with small hardly raised tufts. 
5. Basal third or half of fore wing whitish, more or less contrasting. 

6. Base broadly ash gray to a fourth way out on costa, leaving a 
pale antemedial band. 

Antemedial band partly white; markings gray....41. legwminana. 
Markings partly yellow-brown, and slightly brassy..2. labeculana. 

6. Paler basal third extending almost to base of wing, at least in cell. 
7. Ground of medial and outer areas light olivaceous gray, dusted 

tle 
Te 

and outwardly shaded with black............. 46. marloffiana. 
7. Ground of medial area brown (or light yellow in lavana.) 

8. Outer part with light black strie only............. 47. lavana. 
8. Subterminal region with a large black patch. 

9. Black patch extending from just beyond cell almost to outer 
margin, and from below costa two-thirds-way to anal 
Angle: alc ee ahead eee 45. zoxcana, 46. toxcana. 

9. Black patch about half as large, and mixed with brown. 
44. hoffmanana. 

8. Subterminal region with a .arge brown patch, concolorous with 
the paler scaling of the median fascia; markings all very 
indistinet andl qpowdeny-m =a sles ces see oele 40. temerana. 

»). Base of wing concolorous. 
6. Ground mottled, yellow-brown. ....:.-......-..::.-.. 35. elderana. 
6. Ground wood-brown, mottled with areas of black, finely white- 

PIP PedeHySCakesiy AA en seven ys THe” Maca VaN o/h Ane clale opeiete ch ciekans 36. discana. 
6. Ground mottled fuscous brown, with a darker, more or less dis- 

HINCi median vtasclameasrrciw renee ae eS Aisiet ties oie ier cavers 37. foxcana. 
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2. Grcund whitish, strigose, with contrastirg blackish base and outer margin, 
fringe, and some dark shading at middle of wing.............. 47. lavana. 

2. Ground strigose, light gray, with a large square darker patch resting on 
middle of costa, extending more than halfway across wing...... 39. ednana. 

2. Strigose, light gray on whitish, with a contrasting curved blackish fascia 
ACKOSS theRAMexe cee erie ere cle crete another nse nee Ren 38. wiscana. 

2. Basal half contrastingly paler, and usually yellower, than apical half. 
3. Base ochre yellow, or olive green, apex pink............ 34. cenotherana. 
3. Base cream, outer two-thirds yellow.....................6-- 26. zaracana. 
3. Base yellow on luteous; outer part dark, with brown, gray, and blackish 

THAT AM OS! Curie eerie ote ed geval sical mello te orc uoka eis ote oe ic ae 5. aqureana. 
3. Base cream; median region blackish; outer part shaded with pink (hol- 

landana, ete., see group with median fascia). 
2. Base and thorax gray; medial area dark; outer part light pink or yellow. 

3. Medial area brown, outer part pink; head concolorous...... 27. viscana. 
3. Medial area blackish, outer part yellow-brown; head whitish, contrasting. 

32. albidana. 
2. Yellow without definite markings; inner margin and base paler than apex 

AMA COSGAR Joie see FSS Fcia aus allel seteShene eens Ol ee aeele  eae 19. floccosana. 
2. Yellowish (a little gray-powdered) ; with a black discal dot, and a spot 

below it in the fold, as the only distinct marks............ 20. atomosana. 

1. P. rutilana Hiibner. Bright yellow, with four even deep red bands, the outer- 
most not quite terminal, turning inwards at right angles just above inner margin 
and joining the third band; also often broadly connected with the third band at 
costa, enclosing a yellow patch. First band basal. Hind wing gray with a slight 
reddish tint. 9-12 mm. 

June. Larva brownish yellow, with darker yellow-brown head and cervical 
shield. In a tubular web between needles of juniper, sometimes injurious. 

Maine; New Jersey; Hurope. New York: Long Island (introduced about 1878). 
2. P. labeculana Robinson. Cream white, with a few fuscous scales. Bands 

yellow-brown mottled with fuscous, sometimes dark-edged. Base fuscous, followed 
by a broad area of the white, extending two-fifths way out, and a little shining 
at the edges of the markings. Median fascia strongly constricted, and, almost cut 
in two at Cu,; the lower part forming a more or less distinct triangular patch; 
outer part cream color, mottled with light and dark fuscous scales, the dark parts 
tending to form a subterminal costal spot and a nearly marginal fascia. Hind 
wing gray. 12 mm. : 

May. Described from a type at Philadelphia. 
Pennsylvania; New Jersey. New York: Ramapo. 
3. P. argentilimitana Robinson. Similar to P. labeculana; the bands distinctly 

brassy, with well-marked silver edging, much more shining than the ground, which 
is typically purer white. Median band broadly continuous across the cell and fold. 
11 mm. 

These two species are generally confused, and, in fact, may not be distinct. 
The type of argentilimitana is in very bad condition, leaving the possibility of 
incorrect identification. 

Early September. 
Pennsylvania to South Carolina and Missouri. New York: Ithaca. 
4. P. interruptofasciata Robinson. Light ochreous, markings yellow-brown, the 

medial ones darker. Base brown more than a third way to apex, with clean-cut, 
slightly excurved outer boundary; median fascia represented by a large rounded 
dorsal spot and a less definite costal one, broadly separated from each other. A 
broad subterminal fascia from costa to dorsal margin, separated from the apex 
by less than its width, and gradually approaching the outer margin below. Disc 
sometimes shaded with gray. Hind wing mouse gray. 10-15 mm. 
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June and July. 
Northern New Jersey and Pennsylvania. 
5. P. aureana Busck. Pattern as in P. inmterruptofasciata; basal area blackish, 

heavily overlaid with olivaceous on lower half of wing, pale in cell and dark along 
costa; median spots dark brown, the dorsal one smaller than in P. wmterrwpto- 
fasciata, subterminal band more curved, narrow, and silvery; preceded by a large 
blackish shade nearly connecting it with the median spots. 12 mm, 

June; July. 
The markings are obscure, giving the effect of a blackish species with a large 

yellowish patch covering the base, except the costa, and a narrow yellowish outer 
margin and fringe. 

Western Pennsylvania. 
6. P. lepidana Clemens. Deep ochre; median band a little darker, yellow-brown, 

sharply defined; extreme base light yellow. An antemedial light transverse line 
defining the median band, which is edged with somewhat powdery black scaling 
toward the inner margin; a similar edging on the outer side, both widening toward 
the costa, but narrower than in P. sublepidana. (The median band is oblique and 
even in width.) A pale line from lower angle of cell to before anal angle, cutting 
off a triangular spot of the ground color; this line often heavily dusted with 
blackish; a vertical subterminal line of blackish on a cream base, lying about in 
the middle of the yellow-brown outer region, its upper end sometimes joining the 
costal end of the postmedial line. 10 mm. 

Intermediate between P. sublepidana and romonana. Described from the types 
at Philadelphia. 

’ Pennsylvania. 
7. P. sublepidana Kearfott. Fore wing bright ochre; broad antemedial and post- 

medial dark gray bands, both pale-edged, and becoming whitish toward costa; the 
two connected by a longitudinal band equally broad, in middle of wing, reducing 
the ground to costal and dorsal spots. Base and terminal margin and fringe much 
paler than median and subterminal areas. Hind wing fuscous brown. 9 mm. 

July. 
Northern New Jersey. 
8. P. biscana Kearfott. Dull tawny brown to gray-brown, often dotted with 

cream or reticulate on a cream ground; a strongly oblique dark gray streak to 
basal angle, sometimes bent at right angles at middle of wing and faintly con- 
tinued to costa; median line narrow, a little diffuse, bent at right angles at middle, 
where it may send lines to costa at three-fourths way out and to anal angle, form- 
ing an oblique cross; subterminal line narrow, parallel to outer margin below, 
running to apex, or, more rarely, fading out toward costa. Hind wing paler, dirty 
white. 15-23 mm. 

July; August. 
Maine to western Pennsylvania. New York: Peru. 
Variety giscana:Kearfott is dwarfed, with almost wholly cream-colored ground 

and markings heavy and dark gray, strongly contrasting. Intermediates are 
relatively common. 

9. P. dorsimaculana Robinson. , Luteous, with some scattered dark scales, especi- 
ally with a dot or group of dots at lower angle of cell. A gray-brown streak 
extending obliquely up from basal angle, defined on outer side, but on inner side 
often gradually fading out toward base; a blackish irregular dorsal triangle on 
inner margin two-thirds way to apex; some black subterminal scales, normally 
erouped as a series of double dots between the veins, but rarely extending either 
to apex or dorsal margin. Fringe concolorous, hind wing grayish white ‘to pure 
white. 10-16 mm. (angustana Clemens, not Hiibner). 

July to September. 
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Nova Scotia; Quebec; Pennsylvania; and probably general. New York: Ithaca, 
Trenton Falls. 

P. fernaldana Walsingham. Ground light yellow, including base of wings; mark- 
ings yellow-brown; an angulate antemedial fascia; an oblique bar to middle of 
costa, not joining a large triangular patch on middle of inner margin; and con- 
fused outer markings, much as in P. dorsimaculana, but typically lighter. 17 mm. 
Described from the Pacific Coast and not certainly known from the East. Eastern 
records should probably be credited to P. promptana. 

10. P. promptana Robinson. Pale cream, the markings darker; straw yellow 
with some black scales but not contrasting. Basal mark as in P. dorsimaculana, 
normally extending up from very close to base of wing on inner margin, or even 
touching base. Median triangle more rounded and not contrasting, with very few 
black scales; a well-marked oblique fascia from middle of costa two-thirds way to 
anal angle, extending down on the outer side of the dorsal triangle; a continuous 
subterminal band from near the apex almost to the inner margin, with consider- 
able black scaling, which sometimes indicates the double dots of the preceding 
species. Hind wing nearly white. 15 mm. (angustana auct., not Clemens; dorst- 
maculana auct., in part). 

June to August. 
Canada to Texas. New York: Ithaca. 
11. P. obliquana Kearfott. Light yellow, heavily shaded with yellow-brown, 

leaving well-defined pale edges to the markings, and a pale yellow fringe. Mark- 
ings yellow-brown; an oblique streak in fold extending a third way to apex, ending 
in a point on Cu, strongly pale-edged: a large median dorsal triangle, a broad 
oblique fascia extending down from middle of costa, ending just beyond the tip 
of the dorsal triangle, more or less broken by pale shades on the veins. A costal 
triangle three-fourths way to apex and a yellow terminal band, finely edged with 
golden yellow; base of inner margin shaded with yellow-brown, without golden 
edging. Hind wing brownish white. 20-22 mm. 

The fore wing is very acute, the costa and outer margin making an angle of 
less than 60 degrees, even in the male. 

Florida; northern distribution uncertain, but described from North Carolina and 
Manitoba. I have seen a variety from Virginia in early June. 

12. P. angulatana Robinson: Light clay-color, more or less dusted with gray, 
or, more rarely, with red-brown; markings grayish or reddish brown, nearly 
concolorous with the dusting. Basal area dark, its outer boundary bent at nearly 
a right angle at middle of wing, and running to inner margin well beyond basal 
angle; often with the lower part emphasized by a darker shade corresponding to 
the oblique band of the obliquana group. <A broad contrasting median oblique 
fascia to costa, and spot on inner margin, the former not distinctly cut by pale 
veins; marginal dark band clean-cut, set back a little from the margin, a little 
irregular, running from apex to inner margin. Hind wing gray. 10-15 mm. 

Not rare from July to October. 
This species is strongly variable in ground color and slightly so in pattern. 

One specimen is suffused with fuscous, with the darker fuscous markings not at 
all contrasting. 

Generally distributed. New York: Peru, Slaterville, Ithaca. 
13. P. bomonana Kearfott. Similar to P. angulatana, ground light, lightly 

dusted with blackish; the markings only partly dark-shaded, “partly of ‘the ground 
color, and only defined by their paler edging; the median fascia cut by pale ‘shades 
on the veins, and the subapical patch and subterminal fascia hardly paler than the 
ground, but with distinct pale defining lines and some black scaling. 15 mm. 

The type has the basal markings of the same form as in P. dorsimaculana, of 
which it is probably a dark variety, showing the coloring of P. angulatana. 
With this Kearfott has associated a Florida specimen which seems rather to be 
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a pale angulatana, with the normal angulatana pattern but with the coloring of 
dorsimaculana. 

Chicago, Illinois. 
14. P. rana Busck. Dull fuscous, with a slight purplish tint, mottled and dusted 

with dull black; base blackish with strongly excurved or almost right-angled outer 
boundary; a median oblique fascia running down from costa and a rounded spot 
on inner margin, about as in angulatana; subterminal spot on costa less distinct, 
and subterminal fascia barely traceable or absent. Hind wing nearly concolorous. 
15-20 mm. 
August and September. Larva on ironweed. 
Connecticut, western Pennsylvania. New York: Rye. 
15. P. smeathmanniana Fabricius. Straw yellow; markings deep brown, narrow 

and clean-cut, vaguely pale edged. A slight olivaceous shade near base of inner 
‘margin; a narrow brown oblique bar from inner margin at one-third way out to 
middle of cell two-fifths way out, with a small spot opposite its tip at middle of 
costa; three postmedial brown spots, forming a series parallel to this bar, the 
middle one sometimes diffuse and sometimes connected to the one on the outer 
margin. 15 mm. 

July and early August. 
Sherbrook, Quebec; Maine; New York; California. New York: Newcomb, Ithaca. 
The California record may belong rather to the closely similar P. parallelana 

Walsingham. 
16. P: scissana Walker. Light yellow; costa with numerous oblique light brown 

strie, but no rounded spots; inner margin with an oblique bar near base, and a . 
rounded triangular spot beyond middle, with some gray shading between them. 
15 mm. 
Nova Scotia. Unknown to me. 
17. P. fuscostrigana Clemens. Olivaceous, marked with darker olivaceous brown; 

the markings broadly edged with shining pale yellow. Base somewhat darkened. 
Median fascia from inner margin at one-third way out to just before middle of 
costa, less oblique than in P. scissana; dark brown, suffused with ochre yellow 
in the cell. A small blackish spot on inner margin at two-thirds way out; a nearly 
erect olivaceous subterminal fascia from costa to inner margin, less oblique than 
the outer margin, and narrowing toward the inner margin. Fringe checkered in 
lighter and darker gray. Hind wing gray. 15 mm. 

Labrador; northern New Jersey. Distribution uncertain. 
This ‘species is usually confused with deutschiana. of which it is probably only 

the eastern form. 
18. P. deutschiana Zetterstedt. Similar in coloring to P. fuscostrigana, but 

without the bright yellow in the cell; the antemedial band more strongly obiique, 
reaching costa at middle, interrupted by a vague pale shade in cell only; spot on 
inner margin at two-thirds concolorous with it; subterminal fascia obscure, repre- 
sented by a strong dark spot on costa only; pale edging of markings not silvery. 
15 mm. 

Europe; Colorado. Eastern records are probably based on fuscostrigana, if the 
two are really distinct. 

19. P. floccosana Walker. Straw yellow, shaded with bright ochre on inner 
margin and dise of wing to two-thirds, and on costal edge to one-third, leaving 
«i narrow yellow streak extending along cell to base. Hind wing almost white. 
15 mm. (confusana Robinson). 

June. 
Nova Scotia to. southern Ohio. New York: Ithaca. 

20. P. atomosana Busck. Straw yellow; duller than P. floccosana, dusted or 
shaded with light wood-brown, and more or less dotted with black. A black dot, 
or usually a group of dots. at lower angle of cell, and a dot below them in the 
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fold; usually with a more or less complete subterminal series between the veins. 
Hind wing nearly concolorous. 15-20 mm. 

August. This species looks like a Bactra, superficially. 
New Jersey to Wisconsin. 
21. P. louisiana Busck. Larger than P. romonana. Straw yellow, brighter thap 

P. romanana; markings deep ochre or yellow-brown. Base somewhat dark-shaded, 
especially at margins; median fascia running from middle of costa to inner margin 
one-third way out; somewhat bent and widened at cell, where it is paler, some- 
times hardly darker than the ground; a small brown spot on inner margin at two- 

thirds; subterminal fascia narrow, irregular, and broken, sometimes suffused, 
sometimes with its lower end connected with the outer spot on inner margin; 
set well back from outer margin. Fringe pale. Hind wing gray. 

May to July. 
Illinois; Missouri, Utah; New York: Ramapo (Kearfott). 

22. P. romonana Kearfott. Straw yellow, marked with light olive brown; base 
somewhat darkened, or with an oblique bar extending up from basal angle; median 
fascia narrow on costa and at inner margin; more than twice as broad at middle 
of wing; the inner boundary nearly straight except at costa; the outer boundary 
outwardly oblique to end of cell, then angled or sharply bent and inwardly oblique 
to inner margin. An oblique fascia from costa at three-fourths way out toward 
outer margin, fading out below. Some confused marks on inner margin, and 
sometimes a distinct spot at two-thirds way to apex. Fringe concolorous; hind 
wing gray. 8-14 mm. : 

August. 
New Jersey to Maryland and Manitoba. 
23. P. hospes Walsingham. Ochre yellow; median area mixed yellow-brown and 

deep purple-gray, in varying proportion, especially toward the costa, forming a 
large triangular patch, starting narrowly at middle of costa and covering middle 
half of inner margin. Outer part with a curved yellow-brown shade starting from 
costa half way between the median patch and the apex, and joining the patch just 
below the cell. Fringe paler yellow. Hind wing brownish gray; the fringe a 
little paler, with a distinct dark line in its base. 10-15 mm. | 

August. 
This form is straminoides, as identified by Busck, but Grote’s original descrip- 

tion applies better to the following form. 
New Jersey to North Carolina and Wisconsin. 
24. P. straminoides Grote. Ground light straw yellow; median fascia broad, 

oblique, narrowing somewhat to costa, from rather before middle of inner margin 
to rather beyond middle of costa; typically red-brown on dorsal half, becoming 
olivaceous and tending to fade out toward costa; sometimes entirely gray-brown. 
Outer part of wing broadly shaded with brown or olivaceous, with some blackish 
strie along costa. Hind wing light gray. 9-15 mm. (schwarziana Busck, zaracana 
Kearfott). 

Both names seem to apply to the form with the red-brown median fascia. 
New York to Maryland and Illinois. New York: Buffalo, Ithaca, Trenton Falls. 
25. P. plummeriana Busck. Similar to P. straminoides; rather brighter yellow, 

with apex of fore wing shading into a distinct red-brown patch. Hind wing white, 
nearly immaculate. Probably an extreme form of straminoides. 13 mm. 

June. 
Maryland to Illinois. New York: Peru. 
Number 26 is vacant. 
27. P. viscana Kearfott. Base of wing powdery gray; middle of costa fuscous; 

a chocolate-brown median shade, not reaching the costa; outer half of wing bright 
pink, crossed by a red-brown fascia aeross the apex; fringe bright ochre yellow, 
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- yellow-brown at apex. None of the markings quite sharply defined. Hind wing 
light brownish gray. 12 mm. 

May. Type only known. 
Northern New Jersey. 
28. P. aurorana Kearfott. Fore wing light ochreous with pink iridescence; 

median fascia somewhat oblique from middle of costa to inner margin at one- 
third way out, nearly even in width, somewhat excurved, and shaded with black 

_ on both sides at inner margin; outer part of wing with a triangle on inner margin, 
a fascia across apex and a large central patch lacking the pink iridescence, but 
not contrasting. Fringe concolorous, hind wing dirty white. 12 mm. 

August to early September. 
Maine and northern New Jersey. 
29. P. hollandana Kearfott. Similar to P. auwrorana,; the outer part of the wing 

suffused with gray, leaving most of the pink along the costal edge; the median 
fascia more solidly blackish. Hind wing mouse gray. 13 mm. 

September. Not improbably a dark variety of P. bunteana. 
Western Pennsylvania. 
30. P. bunteana Robinson. Basal third cream white, median fascia even, oblique, 

fairly broad, abruptly narrowing to costa; mixed yellow-brown and black; outer 
part of wing yellow-brown, heavily shaded with pink; a brown fascia across apex, 
shaded with black, and with some black scaling between it and the end of the cell, 
often gathering in a distinct spot. Often with a mixed black and brown triangle 
beyond the middle of the inner margin, which may fuse with the fascia. 13 mm. 
(voxcana Kearfott). 

June to September. Larva on Lactuca scareola. 
Common, south to North Carolina and west to Manitoba. New York: Wells, 

Ithaca, Poughkeepsie. 
Number 31 is vacant. 
32. P. albidana Walker. Head white, contrasting with the dark gray thorax. 

Base strigose blackish gray, the strige much stronger toward the inner margin 
usually crossed by a well-marked white antemedial shade and with some yellow 
scales in median area. Outer two-fifths ochre yellow, becoming white just beyond 
the gray base and on the costa, with a blackish area beyond it, wider on the costa 
and running out toward the anal angle, and crossed by a whitish transverse stria 
or band. Fringe yellow. Hind wing gray. 10-12 mm. (winniana Kearfott; nana 
auct., not Hiibner.) 
May to July. 
New Jersey and north. New York: Rock City, Ithaca, Trenton Falls. 
Number 33 is vacant. 
34. P. cnotherana Riley. Base of fore wing ochre or olive yellow, outer half or 

rather more, deep rose pink; sometimes enclosing a patch of the ground color; 
the boundary nearly perpendicular to costa. Hind wing dark fuscous brown. 
10 mm. General. 

April; July; September. Larva a bud worm on evening primrose in June, and 
feeding on the rosette leaves in late fall. 

Generally distributed. New York: Vicinity of New York City (Watson). 
35. P. elderana Kearfott. Bright yellow-brown, shaded and reticulate with 

darker brown; a distinct but diffuse darker median shade, and bar across apex; 
fringe concolorous. Hind wing grayer brown. 12 mm. 

July. Larva in pith of swamp elder, in June. 
Southern New Jersey. 
36. P. discana Kearfott. Fore wing wood-brown, mottled with finely white- 

tipped black scales, sometimes forming a vague darker median shade. Fringe 
concolorous; hind wing brownish gray. 12 mm. 

August. 
Maryland to Ohio. 
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37. P. foxcana Kearfott. Dull fuscous brown, mottled with blackish, forming a 
vague darker median shade and band across apex. Hind wing nearly concolorous. 
12 mm. 

I suspect this is merely rubbed material of P. discana. 
With P. discana. 
38. P. wiscana Kearfott. Fore wing white, striate with light gray; the base 

of the costa darker; strie forming a dark shade along middle of inner margin. 
A large lenticular postmedian gray patch from just below costa to inner margin, 
with a brown and blackish band curving around its upper end, running from 
costa to outer margin below middle. Apex with some brownish shading. Hind 
wing gray. 18 mm. 

Type only seen. 
Milwaukee County, Wisconsin. 
39. P. ednana Kearfott. Pale gray, sparsely reticulate with dark gray. Basal 

fifth of wing darker, often contrastingly blackish; with somewhat excurved outer 
boundary; costal half of medial area occupied by a large, rounded, darker, often 
blackish, spot, covering end of cell. A stronger dark subterminal 'stria, starting 
from a distinct patch at costa; somewhat more sharply curved than the outer 
margin; typically reaching the inner margin well before the anal angle, but often 
fading out. Hind wing light gray. 12 mm. 

June and July. 
Mount Washington, New Hampshire, and Ottawa, Canada, to Pennsylvania; the 

specimens showing strong contrasts apparently commoner northward. 
This is probably a Cnephasia near virescana. 
40. P. temerana Busck. White, strigose with gray; the base paler than the 

median area; a mixed yellow-brown and black oblique fascia from inner margin 
at one-third to outer part of cell, slightly diffuse in outline, and fading out above; 
costal edge shaded with gray; outer third, beyond cell, heavily shaded with yellow 
brown, with a darker brown fascia across apex. Hind wing light gray. 9-15 mm. 
(cincinnatana Kearfott). 
Western Pennsylvania to southern Ohio. 
41. P. leguminana Busck. White, base light gray, middle third light gray on 

dorsal half of wing, defined with black on basal side, leaving a narrow white band 
between it and the gray base; costal part of median area somewhat shaded with 
gray. Outer part of wing mixed white, gray, fuscous, brown, and blackish; the 
white clear at end of cell, and usually also subterminally beyond an irregular and 
broken subterminal dark band, which is roughly parallel’ to the outer margin. 
Fringe gray with two darker lines. Hind wing brownish gray. 10-15 mm. 

Larva in seed pods of Gleditschia. 
Pennsylvania to Missouri and Texas. 
42. P. maiana Kearfott. Dull straw yellow; median fascia contrasting, red- 

brown mixed with black, starting as an oblique fascia at costa, on reaching cell 
becoming a large triangular patch, almost.as broad as its height on inner margin; 
the outer boundary on the whole transverse, the inner one strongly oblique, turn- 
ing a right angle at R. Outer part of wing heavily shaded with fuscous and 
scaled with blackish, leaving-a clear quadrate cream patch on costa behind the 
median fascia, and an obscure one on dorsal margin. Fringe with two obscure 
darker lines. Hind wing brownish gray. 8 mm. 

May. 
Northern New Jersey. 
43. P. gunniana Busck. Similar to P. maiana; ground bright ochre yellow; base 

paler on inner margin and with a slight pink tinge beyond the median fascia; 
median fascia light “yellow- brown, the part below Cu overlaid with black, forming 
a contrasting rounded patch. Outer part with blackish sealing heavier, and a dis- 
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tinct largely black band across the apex. Fringe with basal line stronger, but 
outer line weaker; outer part of fringe barred with gray. 10-12 mm. 
New Jersey to Maryland. 
44, P. hoffmanana Kearfott. Base cream, its outer boundary oblique from middle 

of costa to inner margin one-third way out; outer part a confused mixture of 
yellow-brown and black, with a white postmedial spot on costa, preceded and 
followed by chocolate brown; the outer chocolate brown bar tending to continue as 
a fascia across the apex. Fringe mixed dull yellow and gray. Hind wing dark 
gray. 12 mm. 
May and June. 
Black Mountains, North Carolina. 
45. P. zoxcana Kearfott. Base of fore wing cream, the boundary running from 

before middle of costa to inner margin at one-third way out; outer part yellow- 
brown, mixed with blackish; forming a large blackish subterminal patch, with a 
cream-white postmedial costal spot, and a pale streak at middle of inner margin. 
Fringe with distinct dark basal line. Hind wing dark gray. 8-1l mm. 
May and June; August. 
Cincinnati, Ohio. 
46. P. toxcana Kearfott. Base cream white, more or less scaled or shaded with 

dark gray; a vague yellow-brown median fascia, shaded with gray, nearer base 
on inner margin; outer third of wing heavily shaded with yellow-brown on a 
silvery gray base; the brown principally in two oblique fascie, the upper crossing 
the apex and partly filled with a small black patch; considerable white scaling in 
postmedial region. Fringe dark gray and dull white, with considerable yellow- 
brown in its base. Hind wing light gray, paler at base. 10-12 mm. 

August and September. 
Northern New Jersey to western Pennsylvania. 
P. marloffiana Busck (nonlavana Kearfott) I am unable to distinguish from 

P. toxcana. The type differs only in the greater extension of the black and gray 
at the expense of the yellow-brown; but toxcana Kearfott is included in Busck’s 
conception of marloffiana. Busck’s name has a few weeks’ priority. 

April; August. 
Western Pennsylvania; Maryland, southern Ohio. New York: Ithaca. 
47. P. lavana Busck. Similar to P. toxcana, ‘but lighter and apparently broader- 

winged. Head pale; costal edge with black points, base much shaded with light 
gray; extreme base blackish; median oblique fascia narrow, blurred, and often 
obscure, mixed ochreous and light gray, the gray dominant; median fascia fol- 
lowed by a well-marked whitish area; outer part of wing mixed light gray and 
ochreous, with some black scaling; the bar across apex rather distinct and largely 
black-filled. Fringe dark gray with a little yellow in base (nonlavana Kearfott; 
dubitana auct., not Kearfott). 10 mm. 

June; August. Larva on Pentstemon. 
I have seen this species determined as campicolana Walsingham. Some speci- 

mens show practically no yellow. 
Nova Scotia to British Columbia, and south to southern New Jersey and Missouri. 

New York: Ithaca. 

30. Family CARPOSINIDAG 

(Tortricide, in part) 

Head as in the Tortricide. Ocelli absent. Tongue rather weak; 
antenne heavily ciliate in male. Palpi strongly dimorphic in the 
sexes; in male (fig. 292) upturned, with second joint heavily scaled 
on lower edge and a short close-sealed third joint well set off; in 

17 
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female, long and oblique, the second joint straight and smoothly 
scaled on the lower side but with long vestiture on the upper; the 
third joint short, nearly smooth, and porrect. Thorax and legs sealed, 
the hind tibiz more or less hairy, as usual. Wings thin and soft, with 
long fringe (fig. 291); with arched costa and curved, oblique outer 
margin, as in the broad-winged Cicophoride (Semioseopis). Fore wing 
heavily tufted, with all veins preserved; R, widely separated from 
R, at origin, running to outer margin; R, arising well out on eell; 
M, to Cu, inclusive, closely crowded at lower angle of cell; M, and 
Cu, perhaps closest together; Cu, leaving cell almost at right angles, 

Fics. 291-293. caAaRPOSINDE 

291, Carposina fernaldana, venation; 292, Bondia crescentella, male, side view 
of head; 298, Carposina fernaldana, seta map of larva. 

and then curving, as in many (Hcophoride. ist A lost, 2d A shortly 
but strongly forked at base. Base of R,,, and of M obsolete. Hind 
wing with cell closed. Se normal, apparently free, but closely approxi- 
mate to R at base; R normal; M, lost in the American species, repre- 
sented by a fold running from just above the middle of the cell; M, 
from, or from just above, lower angle of cell; M, lost (perhaps com- 
pletely fused with Cu,); Cu, from lower angle of cell; Cu, from two- 
thirds or three-fourths way out on cell, normal, straight; the American 
species with a weak fringe of hair on Cu. Veins 1st A and 3d A rather 
weak; 2d A with a well-marked fork at base. 

Larva (fig. 293) with only two sete on prespiracular wart; vii of 
two sete on prothorax, one on meso- and metathorax and eighth seg- 
ment of abdomen, two sete on first and seventh segments, and three 
on second as well as on the leg-bearing segments. Abdomen with 
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sete iv above v; prolegs with a small complete ring of uniordinal 
hooks. Eighth segment much reduced dorsally, with spiracle enlarged, 
dorsal, on a level with sete iii; ii rather higher than i. Ninth segment 
with set ii well separated, but on a single plate. Pupation in a cocoon 
of brittle silk, covered with sand, in the ground. Pupa not described. 

The larve, as far as known, are borers in fruits, and one is injurious 
to peaches in Japan. The family is small and probably very old. It is 
of uncertain relationship but perhaps cognate with the Phalontide. 
Most of the hundred known species are from Hawaii and Australasia. 

Key to the genera 

Nir HORG UO tebineds win OSC paraten. |. acted. ac eae cisls ses sialeietels coats Meee cise 2. Bondia. 
lib, ena! Gil, COWMAIDs.2 He enon 6 DO n a aoane anol Hoe CHO eo Dhan annab on 1. Carposina. 

1. CARPOSINA Herrich-Scheffer 

Male with a heavy tuft on lower side of second segment of palpus; the palpi 
closely upturned. Wings broader; fore wing (fig. 291) with an oblique series of 
three tufts near base, an antemedial series parallel to it, the middle one located 
on cell Cu, and very weak, the ones below costa and above A strong; strong tufts 
below Cu farther out, above and below cell, and a couple at end of cell. Hind wing 
translucent, with strong fringe of hairs on base of Cu; M, and Cu, connate or 
shortly stalked; costal margin strongly sinuate in female. Postmedial shade of 
fore wing wavy and indented opposite lower angle of cell. 

1. C. fernaldana Busck. Palpus of male with tuft moderate and rounded at 
end; fore wing powdery gray, the costa concolorous, mottled with darker gray. 
Tufts blackish-tipped; a black bar or patch in end of cell; postmedial line diffuse, 
excurved, indented opposite lower angle of cell, and slightly dentate on veins. 
A series of fine black terminal dots. Hind wing translucent, pale gray. 18 mm. 

Late July and August. Larva in nearly ripe currants. 
New York to Illinois and Missouri. New York: Ithaca. 
2. C. nicholsana Kearfott. Palpal tuft in male much larger, and triangular; 

fore wing with practically the same pattern, but with the base of the wing and 
the costa above Sc contrastingly dark, sometimes almost wholly dark gray. 
Blackish patch in end of cell in a dark shade. Terminal dots larger, lighter, and 
diffuse, often partly confluent. 15 mm. 

Nicholson, Pennsylvania. 
July. 
3. C. ottawana Kearfott. Wings narrower, though broader than in B. crescentella. 

Palpal tuft triangular. Fore wing duller fuscous, powdery, but not contrastingly 
so; antemedial region, from the first row of tufts to the middle, broadly shaded 
with white; blackish patch in end of cell and postmedial line nearly lost in the 
general fuscous ground; terminal dots obscure. Hind wing more opaque, darker 
gray. 16 mm. 

June. 
Ottawa, Ontario. 

2. BONDIA Newman 

(Carposina, in part) 

Near Carpeosina. Palpi of male with a shgnt tuft at end of second segment 
only (fig. 292); wings narrower, scaling coarse, hind wing with M, and Cu, 
distinctly separate. 
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1. B. crescentella Walsingham. Powdery gray; markings much like C. fernal- 
dana; the postmedial shade strongly and evenly excurved; the larger tufts with 
contrasting yellow scales on their upper and outer sides, the one at the end of 
ths cell showing as a yellow and white crescent to the naked eye. 13 mm. 

May. 
General in distribution, South of Pennsylvania. New York: Rock City (not 

rare), Big Indian Valley. 

Family 31. COSSIDAD (Zeuzeride) 

Head with erect vestiture, sometimes forming a distinet tuft on 
vertex; no ocelli; male antenne, in the North American species, pecti- 
nate, at least toward the base. Shaft scaled on the upper side, the scales 
irregular and often ephemeral. Palpi upturned to middle of front 
(Cossine) or very short (Zeuzerine) ; the other mouth-parts rudimen- 
tary. Thorax with spatulate vestiture, usually rather close, with a 
posterior tuft in the Cossine; vestiture loose and woolly in the Zeu- 
zerine ; pleure, lower side of femora, and abdomen also with spatulate 
vestiture, mixed with loose hair in the Zeuzerine. Legs stout, often with 
short spurs. Body very stout, far exceeding the hind wings, as in the 
Sphingidsx, but somewhat more clumsy. Fore wing (figs. 294, 295) with 
a large accessory cell, separated from the discal cell by a strong vein; 
R, to R, stalked from its tip, R, and R, the farthest; base of media 
well developed, forked, enclosing an intercalary cell in our species; 

aN iQ 
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Fics. 294-297. cossipa@ AND CASTNIIDE 

294, Prionoxystus robinie, venation; 285, Zeuzera pyrina, venation 3 296, Cossus 

cossus, seta map of. penultimate stage of larva (Europe); 297, Castnia harmodius 

(Castniide), fore wing (South America). 

ist A fully developed; 2d A strongly forked at base. Hind wing 

proportionately small; frenulum ordinarily well developed, rarely 

lost; humeral vein sometimes distinct, running across to base of 

frenulum; R, variable; when present, arising near middle of cell or 

beyond; exceptionally long and strong in Prionoxystus, where it is 

well beyond the middle of the cell, sometimes supplemented by a 
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secondary cross vein beyond end of cell; base of M developed, forked ; 
all three anals strong and complete; the second shortly forked at base. 
Egg of upright type, with longitudinal ribs and reticulate micropyle 
in the Cossine; of flat type, oval and smooth, in the Zeuzerine. Larve 
boring, usually in solid wood, the smaller species more often in her- 
baceous perennials; as a rule spending two or more years in the larva 
stage. Larva (fig. 296) stout, with a relatively small head, held hori- 
zontally; shields and tubercles large and heavily chitinized; labrum 
hardly notched, mandibles very large, and projecting forward. Ocelli 
normal. Front not reaching more than half way to vertex; adfrontals 
short in Zeuzera, reaching to the slightly cleft vertex in Cossus. Body- 
setz as in other Tortricoidea; sete ii of ninth segment of abdomen at 
least as far apart as on other segments; sete iii of abdomen duplicated 
in Cossus. Prolegs with hooks variable. 

Pupa incomplete, with second segment of abdomen fixed; mandibles 
separately chitinized; head sutures mostly distinct; dorsal headpiece 
rudimentary but carrying the eye pieces on dehiscence; front with a 
specialized cocoon-breaker in the Zeuzerine; maxillary palpi separate 
in Cossus, imperfectly separated in Zeuzerine; antenne not reaching 
end of legs, widely separated; tongue very short, the two halves sepa- 
rated by the labial palpi in the Cossinz. Base of labium well developed, 
and palpi fully exposed. Cremaster not developed; end of abdomen 
more or less truncate, with a group of angulate projections. Early 
stages of Hypoptine not studied. 

This is In many ways, notably in venation, one of the most primitive 
families of Lepidoptera, and at the same time is the base of a series 
leading directly to the butterflies. The only definite butterfly character 
in this family is the upright egg of the Cossine. In the Castniide 
(fig. 297) the tongue, which is lost in the Cossidx, is preserved; the 
habits have become butterfly-like; the upper fork of M is lost; the 
wings have become ample and the cell relatively small; and the 
antenne are clubbed. In the Neocastniide, which are in other ways 
aberrant, R, has become stalked beyond the origin of R,,;, as in pupe 
of butterflies. The Euschemonide have lost the base of M and 1st A 
in both wings, differing from our local skippers only in the more woolly 
vestiture and the presence of the frenulum. They also have the skipper 
type of larva, with secondary hair, and well-set-off head. 

Key to the genera 

1. ist A and 2d A connected by a cross vein near margin.............. 1. Givira. 
1. lst A and 2d A free. 

2. Lower fork of base of M running across to dorsal margin of cell; male 
antenne) pectinate halfway to apex:. 222. 5.52-5s.. code ee: 4. Zeuzera. 

2. Both branches of base of M ending in outer margin of cell; male antennz 
pectinate to apex. 
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. Sexes similar; male with rounded hind wings; female with simple or 
laminate antennee sc: ences sens poe sees gee ce eee 2. Acossus. 

3. Sexually dimorphic; male with outer margin of hind wing nearly straight; 
female with pectinate antenne.................-.....+- 3. Prionoxystus. 

Subfamily HYPOPTINZA 

Smaller species, the larve probably normally in roots of perennial herbs; moth 
tending strongly to lose tibial spurs and frenulum. A strong cross-vein near outer 
margin, between 1st A and 2d A; other characters as in Cossine; larva not well 
known. 

1. GIVIRA Walker 

(Inguromorpha; Hypopta, in part) 

Male antennz pectinate to apex, in female normally very narrowly pectinate; 
palpi moderate, upturned; accessory cell small, but well set off from discal cell; 
intercalated cell inconspicuous. Hind wing with R, rudimentary, Rs; and M, 
stalked. Vestiture spatulate. 

1. G. anna Dyar. Gray, evenly recticulate with lines Ge black. powdering, discal 
lunule white; inner margin narrowly white at base. Hind wing darker, unmarked. 
25-30 mm. 

Florida; St. Louis, Missouri; and probably in intermediate country. 
The St. Louis race is darker than the type. 

Subfamily COSSINZ 

Egg upright; strongly ribbed; with well marked micropyle. Larva with cervical 
shield moderate and smooth, spiracles in line; crotchets in our two genera trior- 
dinal, in a complete circle; in the genus Cossula (which is transitional to the 
preceding subfamily) crotchets uniordinal in two transverse rows. Pupa with 
maxillze not meeting in middle line beyond end of labial palpi; maxillary palpi 
separately chitinized; head smooth. Imago with male antennez pectinate to apex, 
or entirely simple, laminate; palpi moderate; intercalated cell triangular, normal; 
ist A and 2d A free; hind wing with R and M, connate or stalked; M., M,, and 
Cu, more or less approximate. 

2. ACOSSUS Dyar 

(Trypanus, Cossus, 1m part) 

Vestiture of thorax deep, spatulate, but regularly imbricated, with posterior 
tuft; male antenne pectinate to apex; female antenne laminate below; palpi 
moderate, upturned. Fore wing with large accessory cell; R, arising from discal 
cell, R, from accessory cell, R, connate with R,.;, which are stalked less than half- 
way to apex. Intercalated cell triangular, not reaching posterior margin of discal 
cell; anals not connected. Hind wing relatively large, with Sc and R connected 
by a strong vein about two-thirds way out on cell; R and M, shortly stalked; 
M.. M,, and Cu, approximate at base. 

1. A. centerensis Lintner. Thorax and basal half, or rather more, of fore wing 
blackish; collar often partly light gray; thorax spotted with whitish. Outer 
part of wing contrasting, pale gray; the whole wing dusted and heavily reticulate 
with black. Hind wing translucent, very lightly reticulate, with blackish fringe. 
Hair in base of anal region blackish. 50-60 mm. (H 12:1.) 

Larva boring in poplar. Tubercle iii of metathorax fully as large as iia+b. 
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Montreal, Quebec, to New Jersey and Illinois. New York: Peru, Batavia, 
Lestershire, Karner (type), Brooklyn. ; 

2. A. populi Walker. Fore wing light gray, strongly reticulate, the reticulation 
a little denser in the antemedial region. Hind wing strongly reticulate on outer 
half of wing, with checkered fringe. No dark hair at the base. 60 mm. 

July. 
Hudson Bay; Hymers, Ontario. 

3. PRIONOXYSTUS Grote 

(Xystus Grote, not Hartig; Xyleutes, in part) 

Similar to Acossus; sexes unlike; the male much smaller, with the outer margin 
of the hind wings nearly straight; female with bipectinate antennz; vestiture 
slightly shorter, practically of plain scales on top of thorax. (Fig. 294.) Larva 
with tubercle iii of metathorax decidedly smaller than ii a+b. 

1. P. robinie Peck. Fore wing nearly white, slightly translucent, irregularly 
striate with black; the middle of the wing covered by an irregular darker patch, 
especially in the male. Hind wing of male bright yellow, the basal half and costa 
above R, blackish; outer margin narrowly black. Female with hind wing smoky 
gray, the reticulation of the under side showing through faintly. 50-75 mm. 
(plagiatus Walker). (H 41:11, ¢; 10, 2.) 
Female variety reticulatus Lintner lacks the blackish patches in the median 

area of the fore wing, which is only a little more heavily reticulate there; is a 
little smaller and more translucent and is commoner southward. In female aber- 
ration quercus Ehrman, the female hind wing is almost as bright yellow as that 
of the male. A 

Generally distributed. New York: Plattsburg, Peru, Ogdensburg, Brockport, 
Buffalo, Ithaca, Oneonta, Albany, Staten Island; Long Island, common at Brooklyn. 
One Ithaca specimen is practically var. reticulatus Lintner. 

Not very rare, but easily overlooked, the moth being short-lived and not flying 
to sugar, or often to light. It is most easily found resting on the trunk of its 
food plants. Larva boring in many trees, preferring soft woods; perhaps most 
often in poplar and locust; often doing serious damage to unhealthy trees. 

2. P. macmurtrei Guérin. Fore wing with reticulation mostly transverse, in 
the female with one well-marked stronger stria from costa to anal angle just 
beyond the cell; no dark shading in median area. Hind wing of male nearly trans- 
parent, with a very slight yellow tint, blackish along the inner margin. ¢ 30, 2 
60-75 mm. (querciperda Fitch). 

June. Larva boring in oaks. Rare in collections. 
Widespread but apparently quite local in distribution, west to Minnesota. 
New York: Buffalo, Ithaca, Schoharie, Crugers, Newburgh, New York City, 

Staten Island; Brooklyn, Woodhaven, and Newtown, Long Island. 
The two species have been much confused, especially in the larva, making food 

records a little uncertain. 

Subfamily ZEUZERINZ 

Egg ovate, flat, smooth; larva with cervical shield extremely large, rough; last 
spiracle raised, as in Carposina; crochets slightly irregular, but nearly uniordinal, 
Pupa with maxille meeting in middle line beyond end of labial palpi; maxillary 
palpi not separately chitinized, separated by a partial suture; head with a charac- 
teristic toothed projection. Imago with male antenne pectinate only on basal por- 
tion, the pectinations curved and forming a sort of eye-cap; vestiture deeper; base 
of M, transverse, and intercalated cell rectangular. Veins of hind wing, especially 
R and M,, widely spaced. 
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4. ZEUZERA Uatreille 

Male antenne broadly bipectinate on basal two-fifths, the rest simple. Female 
antenne simple; vestiture woolly, largely mixed with long spatulate scales and hair; 
both wings (fig. 295) with stem of M, running directly across to the lower side of 
the cell, making the intercalated cell nearly rectangular. Hind wing with R, rudi- 
mentary, but visible in a well-bleached wing, functionally replaced by a secondary 
crossvein at end of cell; all veins arising well separated, from end of cell. Frenu- 
lum strong; palpi rudimentary; hind tibie with end spurs only. Larva white, 
cervical shield very large, rough, and black; tubercles black, skin white; last 
spiracle raised. Larva boring in the twigs the first fall, then moving down to 
the trunk or larger branches (fig. 295). 

1. Z. pyrina Linneus (Leopard moth). White, regularly spotted with blue- 
black; the hind wings sometimes nearly all white; abdomen blue-black. 45-70 mm. 
(esculi Linneus) (H 9:9.) 
Larva a general feeder on trees, but really attacking perfectly healthy ones; 

often a serious pest under city conditions. 
Vicinity of Boston, Massachusetts, and New York City; introduced from Europe. 

New York: Vicinity of New York City, and north to Kensico, Westchester County. 
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SUPERFAMILY PYRALIDOIDEA 

Slender, usually moderately small moths. Head prominent, usually 
with ocelli; antenne almost always simple, ciliate, with two dorsal rows 
of scales on each segment; the reticulation of the unscaled surface 
usually (except Orneodes) forming hexagonal meshes. Male antenne 
frequently with a process on the seape (Phycitine, Epipaschiine, 
Omphalocera) or a notch and tuft on the shaft (Desmia). Palpi usually 
moderate or long, very often projecting beak-like (whence the name 
‘* snout-moths ’’ for the group) ; much reduced in males of Galleriine. 
Tongue almost always scaled at base. Wings usually close-scaled, the 
seales attached more firmly than in most of the lower families. Fore 
wing varying from narrow to ample; the discal cell always well-formed, 
but accessory cell always absent. Cu apparently 4-branched, base of 
media lost; Ist A usually lost. Hind wing with Se and R closely 
parallel to beyond end of cell; often fused for a greater or less dis- 
tance. Base of R often lost by atrophy, the tip of Sc very rarely lost, 
leaving the basal part of Sc and the tip of R to form the most anterior 
vein of the wmg. ist A almost always preserved. Legs usually 
long, sometimes extremely long. 

Kees of flat type. Larva with prespiracular wart with only two 
sete, except in the few forms with tufted hair. Sete iv and v approxi- 
mate on abdomen, usually on the same tuberele. Rarely with tufted 
or secondary hair, and only in forms with round spiracles. Larve of 
almost. all the species concealed feeders. Pup obtect, with apex of 
labrum bilobed (indicating the pilifers) ; «nd antenne long, not swollen 
outwardly. Eighth segment of abdomen free from seventh in males of 
Pterophoride only. 

This large group is formed mostly of the family Pyralidide. The 
Pterophoride are undoubtedly related, though more specialized in some 
ways and more generalized in others. The Orneodide are of doubtful 
affinity, and are placed here mainly for convenience. 

Family 32. THYRIDIDA*** 

(Thyride; Sphingide, in part, of the older authors) 
Ocelli absent; eyes small; tongue and labial palpi strong; maxillary 

palpi obsolete. Hind tibie of male enlarged with a pencil of hair. 
Fore wing with all veins present, in the northeastern species all aris- 
ing separately from the cell, or with R, and R, very shortly stalked. 
No distinct patch of spinules near base of inner margin; 1st A absent. 

a. The figures for this family are on page 383. 
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Hind wing with Sc and R wholly independent, but approximate 
(Thyris, fig.-196); or fused (Dysodia, fig. 195) beyond middle of 
cell; the other veins normally all arising separately; Ist A lost but 
3d A strong. Cells open. 

The species of temperate climates agree with the preceding descrip- 
tion, and are small, heavy-bodied moths with thick vestiture and 
transparent discal spots. The tropical Rhodoneurine are more slen- 
der, with ample wings. They frequently have some radial branches 
stalked; Sc and R of the hind wing are approximate beyond the end 
of the cell; and the cells normally are closed. They link the typical 
members of the family with the Pyralidide. 

Caterpillars (fig. 197) superficially Pyraloid, but more primitive 
than any Pyralid in having three set on the prespiracular wart of the 
prothorax at least in some specimens (Fracker). Primary sete only. 
Head smallish, and normal; front reaching more than half way to vertex. 
Mesothorax and metathorax with tubercle vii bearing two sete. Abdo- 
men with sete iv and v on a single tubercle, vii of two set on first 
and seventh segments, and single on eighth. Ninth segment with a pre- 
anal plate bearing sete i in front of, and slightly above, ii. Prolegs 
rather long, with a complete series of biordinal hooks. Spiracles 
oval. Caterpillars concealed feeders; immaculate, except for the 
black chitinous parts. Pupa solidly obtect, not studied. 

The family is a wholly isolated and very strange one, combining 
characters of the Pyralids and Macrolepidoptera with primitive feat- 
ures. Its nearest relatives seem to be the tropical Hybleide. Fracker 
has placed the group in the Tineid series; but it appears on the whole 
nearer the Pyraloids. 

1. THYRIS Uaspeyres 

Palpi obliquely upturned, with broad, bladelike second joint; male antenne 
prismatic and thick. Hind tibie stout, with large, crowded spurs. Abdomen 
heavily tufted at sides toward rear. Fore wing with R, and R, well separated. 
Hind wing with Sc and R separate (fig. 196). Larva sain aderortal sclerites even 
in width. 

Key to the species : 

Fore wing marked with) yellow .y0 eds a aieye inspec cobs Folens ts ene 1. maculata. 
Fore wing) black and whites scons siceie sin ome asin cease iene eres 2. lugubris. 

1. T. maculata Harris. Outer margin strongly wavy. Black. Stripes on abdo- 
men, a subterminal series of spots on wings, and scattered spots, all bright tawny 
yellow. A large, squarish, hyaline patch in tite end of the cell of each wing, ‘and 
a similar patch on inner margin of hind wing, sometimes fusing with the discal 
one. 12-15 mm. (H 47:30.) 

End of May to July; not common and quite local in occurrence. Larva probably 
a stem borer or leaf-roller on clematis. 

Montreal, Ontario, to Montana; south to District of Columbia. New York: 
Lancaster, Newport, DeBruce, Kingston, Poughkeepsie, Esopus, Long Island. 
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2. T. lugubris Boisduval. Black, with translucent white markings; pale patches | 
on tegule; two or three white bars on body; a hyaline patch below the cell on fore 
wing, as well as the one in the cell, often fused with it; hind wing with a broad 
median fascia; and a very irregular series of-subterminal white spots, one opposite 
the cell of the fore wing largest. 15-23 mm. (H 47:31.) 

June. Larva on grape. 
Southern States, north to Ithaca, New York. New York: Ithaca (Eyer), Karner, 

Bronxville, Staten Island; Brooklyn, and Wading River, Long Island. 

2. DYSODEA Clemens 

(Thyris, in part; Platythyris Grote) 

Similar to Thyris. R, and R, of fore wing at least somewhat approximate; Sc 
and R of hind wing anastomosing (fig. 195). Larva with adfrontals wider toward 
the top. 

i, D. oculatana Clemens. Yellow, reticulate with brown, with antemedial, post- 
medial, and subterminal darker brown bands. Transparent discal spot small and 
rather triangular. Hind wing similar, less obviously banded, with a large, lunate, 
diseal spot. 20 mm. (fasciata Grote and Robinson). (H 3:10.) 

The moth flies early in July. The larva appears to be a rather general feeder 
and lives in a dirty and foul-smelling nest. It has once or twice proved injurious 
by eating into beans, and is easily recognized by its smell. 

The distribution seems: general but I have very few records. 
Pennsylvania; West Virginia; and southern Canada. 
2. D. vitrina Guenée. Brown, with reddish areas near outer margin and on hind 

wing only. Transparent spots as in D. oculatana. 
Larva a stem borer and leaf roller on beans. 
Georgia. 
This species or form appears not to have been taken since its original description. 

Family 33. PYRALIDIDA 

(Snout moths) 

Hind wing never divided into three or six feathers; divided in two 
ina single Australasian genus. Fore wing entire, except in the same 
genus. Fore wing with 1st-A usually lost. Hind wing without special 
sealing along Cu beneath. Larva with primary sete, and moder- 
ately developed prolegs; with bi- or triordinal hooks except in the 
Chrysaugine. 

In the subfamiles Glaphyriine, Pyraustine, Nymphuline, Scopa- 
rine, Crambine, Anerastiine, and Phycitine, the antennal socket is 
normally separated from the eye by a row of scales; in the Pyralidine, 
Epipaschiine and a few others, they are normally in contact. 

The Pyralidide are second largest of the families of Lepidoptera, 
totalling about 10,000 species. The subfamily Pyraustine is predom- 
inantly tropical, the Phycitine mostly in the temperate zone. The 
Chrysaugine and Macrothecine are practically confined to the New 
World, while the Endotrichine and several small groups are almost 
confined to the Old World. 
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Key to subfamilies; imago 

1. Vein 1st A preserved in fore wing (fig. 298); tongue weak or absent; fringe 
on, Cuiwealkorsa bsemtsua pO Zotac) crs catna cierto ke sateen Scheenobiinz. 

1. Vein 1st A absent in fore wing. 
2. Vein 3d A of fore wing running into 2d A near base of pas (figs. 306 to 

308, 312, 315). 
3. Tongue and ocelli absent; male with third segment of palpi rudimentary. 

4. Front with a conical tuft; general vestiture deep and mixed. p. 532. 
Galleriine. 

4, Front and thorax smooth-sealed. p. 535................ Macrothecine. 
3. Tongue and ocelli present, palpi normal. 

4, Maxillary palpi rather well developed; Sc of hind wing free (fig. 362). 
| SUR oX SP RMR See iy LI aie amon MAR Ri MIMS EE Se 5.8 oo 0 0 0° Pyralidine 

4, Maxiliary palpi absent; Sc and R of hind wing anastomosing. p. 528. 
Chrysaugine. 

2. Vein 3d A of fore wing free, or curving into 2d A near middle of wing (fig. 
320), forming a wide loop, often rudimentary. 

3. M, in hind wing arising from closing vein of cell, widely separated 

from Sc (fig. 367); R more or less weakened; cell finely closed. Labial 
palpi beak-like and mawxillaries triangular. p. 588...... Ancylolomiine. 

3. M, closely approximate to R. 
4. R, stalked with R,,,; one free vein only, below the forked vein running 

to the apex from the radial stem. 
5. R, and R, of fore wing completely united; fringe on Cu of hind wing 

strong. 
6. Cell of hind wing closed by a fine but nearly complete vein; 

frenulum of female simple. 
7. Tongue strong, separating the palpi toward the base. p. 608. 

Phycitine. 
7. Tongue rudimentary, concealed by the palpi when coiled. p. 637. 

Anerastiine. 
6. Cell of hind wing widely open, frenulum of female multivle. p. 604. 

Crambinze (Raphiptera). 
5. R, and R, stalked. 

6. A heavy fringe on base of Cu of hing wing; labial palpi beak-like 
and maxillary palpi triangular. p. 589..........7. Crambine. 

6. Fringe on base of Cu very light or wanting; maxillary palpi 
plumose, or small and concealed. 

7. Fore wing with raised scale-tufts. p. 604........ Epipaschiine. 
(.-Korerwine smoothe) p) b84 0 eo aie | oo eh ate eee Pyralidine. 

4. R, free; two free veins from radial stem below the forked one (fig. 
320); Sc and R of hind wing almost always anastomosing. 

5. Fringe on Cu heavy; palpi beak-like, with trangular maxillary palpi. 
| nate! Tiree ey ene rei tAl nn ane Pept ne in MERI MI OES Prd o.c16 0° 0 00 Crambinz. 

5. Fringe light or absent: palpi rarely beak-like; maxillary palpi usually 
moderate or small and not triangular. 

6. No loose spatulate scales on dorsal part of hind wing. 
6. Some loose hair near inner margin of hind wing, part of it 

forming a weak fringe on Cu which runs into a group of spatu- 
late hairs or scales below Cu. p. 536.............. Glaphyriine. 

7. R, stalked with R, and R, (fig. 346) p. 574.......... Nymphuline. 
7. R, free. 

8. Labial palpi beaklike; maxillary palpi large and triangular 
(fig. 354); fore wing usually slightly rough-scaled; with 
M, well separated from R, at origin, about as far from 
base of Ry. as from) Mi... (p.1581.. 2 se eee eeeee Scopariine. 
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8. Labial palpi often upturned; maxillary palpi (fig. 339, etc.) 
very rarely large and triangular (Loxostegopsis), and in that 

- case with R,;,,, R;, and M, closely approximate. p. 541. 
Pyraustine. 

Subfamily SCH@NOBIINA 

(Crambine, in part) 

Male antenne simple, laminate, except in a few exotic species; palpi long, almost 
always porrect; maxillary palpi large, triangularly tufted; tongue very weak or 
absent. Thorax often with vestiture of fine loose hair. Fore wmg (fig. 298) with 
outer margin curving more evenly into inner margin than in most Crambine; R with 
all five branches preserved; R,; free in our species, and R, frequently free; 1st A 
a developed tubular vein at margin, with interspaces of the normal width between 
it and the veins above and below it; usually curving down to inner margin; 2d A 
almost always ending in inner margin; 3d A short and free, obscure. Hind wing 
with a slight fringe on base of Cu, or none; female with frenulum of several 
bristles; Sc and R.anastomosing beyond end of cell; M, from upper angle of 
cell or shortly stalked with R; dorsal veins all present and normal. 

Fies. 298-305. PyRALIDIDA (SCHGNOBIINZ) 

298, Rupela albinella, J, venation; 299, Schanobius melinellus, venation of costal 
half of fore wing; 300, Patissa parthenialis, venation of costal part of fore 
wing; 301, S. sordidellus, g, genitalia (right valve removed) seen from ventral 
view; 302, S. nitidellus, g, genitalia; 303, 8. unipunctellus, g, genitalia; 304, 
S. mellinellus, $, genitalia; 305, S. longirostrellus, g, genitalia. 

The Schcenobiinee are a small group of more -or less aquatic moths, much like 
the Crambids, but weaker-winged. The wings are normally more loosely rolled in 
repose. The moths are locally common in wet places. The larve are hardly 
known, structurally, and are borers in marsh and aquatic plants. In one European 
genus, Acentropus, the larva is completely aquatic and the female of the summer 
brood is wingless and lives under water. 
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Key to the genera - 

Palpi upturned; fore wing with R, to R, stalked................2..55 I Rupela. 
Palipiporrect, jbeak-like sR directories c os a..5 cise ers oie 2 = bier ie ee 2. Scheenobius. 

1. RUPELA Walker 

(Scirpophaga, in part) 

Palpi upturned, loosely held. Thorax with loose soft hair. Fore wing (fig. 
298) with R, shortly stalked with R, and R,; R, anastomosing shortly with Sc in 
our species and hind wing with M, and M, stalked. M, long stalked with Sc--R. 

1. R. albinella Cramer. White, immaculate. 25 mm. (nivea Walker). 
June. Northern specimens are small. © 
New York, Snake Hill, New Jersey, and south. New York: Staten Island. 
Patissa xantholeucalis Guenée ranges north to North Carolina. Its palpi are 

beak-like but not long, R, is stalked, and R, nearly obsolete (fig. 299). The wings 
are white, with two yellow bands. 

2. SCHCENOBIUS Duponchel 

(Chilo, in part) 
Palpi beaklike, as long as head and thorax, and down-curved at apex. Thorax 

without long loose hair; fore wing (fig. 299) with R, joining Sc, R, and R, free. 
The species are both close and variable and not fully understood. Some species 

are sexually dimorphic, the female being paler, and often narrower winged than the 
male. There appear to be good structural characters, but they have never been 
worked out. The following key is incomplete but may be of some use as a 
ouide. The genus is a very difficult one in the South and is not well understood, 
but in New York and the North generally only the well-characterized 8S. sordi- 
dellus, melinellus, and longirostrellus seem to occur. 

Key to the species 

1. Hind wing infuscated, fore wing fuscous (males). 
2: Xpanses ZO. MOMs. capes wet Araeee oes = fae aro d-ks oe eee oe 2 Crone ete aot 3. nitidellus. 
2eelxpamse-t40) sm ms ae ere cee eye ottunen eens © eee ee ol nen eee 2. sordidellus. 

1. Hind wing white. F 
2. Expanse over 50 mm.; yellow with brown markings........ 1. maximellus. 
2. Smaller. 

3. Postmedial line straight, running from apex to a dot in the fold two- 
thirds way to margin; wings broader; sexes similar. .6. longirostrellus. 

3. Postmedial line fading out, or running into a longitudinal streak; wings 
narrower, especially in females. 

4. Males. 
ony More: swing) SmiOkysrrs eee es. ior «eee ieter Aches heen 4. unipunctellus. 
5. Fore wing yellows. oc.d0 lure atiewt ake ne 5. melinellus. 

4. Females. 
5. HXPANSE* OVEL SOM... edter «1 heehee oats) che 2. sordidellus. 
5. Expanse under 35 mm. 

6:"Smolky. orystraw. yellow... 02. on asckie oo cece 4. unipunctellus. 
6. Bright ochre, or overlaid with peer leaving at least a yellow 

Coste ee ee a, aS re 5. melinellus. 

1. S. maximellus Fernald. Male unknown. Dull ochre with a blackish longi- 
tudinal shade from base to apex; an oblique series of blackish postmedial dots 
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on veins, the uppermost 1 mm. before the apex; those on Cu,, Cu,, and A obscure; 
sub-basal, antemedial, and postmedial black dots in fold, the latter well beyond 
the series on the veins; and black terminal points. 55 mm. 

Southern States in June. 
2. S. sordidellus Zincken. Male with blunt squarish wings; dull fuscous; fore 

wing with black discal and terminal dots; a postmedial series from just before 
apex to three-fourths way out on inner margin; obscure below. Hind wing con- 
colorous, slightly paler at base. 30-25 mm. 

Uncus pointed; gnathos emarginate; bearing a spine nearly as long as the 
uncus; transatilla with rudimentary free lobes; juxta with a short, pointed ven- 
tral spine. (Fig. 301). 

Female with narrow, lanceolate wings, the postmedial series reaching inner 
margin three-fifths way out, normally obscure, or replaced by an obscure dark 
line, irregular below. Fore wing with ground sometimes heavily dusted on an 
ochreous base. Hind wing white, shaded with gray toward margin. 35-48 mm. 

August; June in the South. 
Southern States; Illinois, Woods Hole, Massachusetts (dwarf). 
3. S. nitidellus Dyar. Male superficially like that of S. sordidellus, but smaller; 

fore wing striate in two shades of fuscous; practically immaculate otherwise. 
25-30 mm. Gnathos not emarginate, running into a short broad spine, half as 
long as the uncus; transatilla with two heavy backward-directed hooks, juxta 
with a large blunt spine swollen at the tip. (Fig. 302). 

Female rather larger than male with narrow lanceolate wings, fuscous, or, 
rarely, clay-color, dusted with fuscous; with a blackish shade from base to apex. 
Postmedial’ line represented by an obscure shade, and a more distinct dot in the 
fold. Terminal dots weak. 35 mm. (dispersellus Robinson in part?). 

Hampton, New Hampshire, to Texas. : ; 
S. clemensellus Robinson is unknown to me; as described, it must be closely 

similar to the preceding species, but perhaps with more distinct pale streaks on 
the veins. (Size and locality not given). 

S. roscidellus Dyar, from the Gulf Strip, is also blackish with pale yellow veins, 
but the hind wing is almost wholly white. If I have it correctly determined the 
uncus is blunt, the spine on the gnathos almost as long as the uncus and well 
set off, the hook on the transatilla strong, and the spine on the juxta even in 
width for most of its length. 

4. S. unipunctellus Robinson. Unicolorous dark fuscous, with a conspicuous 
black discal dot. Uneus shorter than spine of gnathos, which is even in width 
and arises from a deep notch in the gnathos. Spine of juxta very, large and 
pointed; transatilla with a pair of large rounded lobes notched at the apex. 
The female appears to be dimorphic, as both fuscous and straw-yellow females 
have been taken with males of this appearance. (Fig. 303). Male 20 mm., 
female 25 mm. 

Southern States. 
S. tripunctellus Robinson. Powdery fuscous on a cream-colored base, show- 

ing two distinct blackish dots in the fold as well as the discal dot. Uncus short, 
blunt, and very broad; gnathos deeply emarginate, with a short tapering spine; 
transatilla bearing very large hooks, and spine of juxta swollen toward the tip. 
Female straw yellow, apparently indistinguishable from the yellow form of 
S. unipunctellus. 20-25 mm. 

Southern States. 
5. S. melinellus Clemens. Male straw yellow, with a faint grayish postmedial 

line extending down from apex, and fading out below; slightly narrower winged 
than 8. longirostrellus, but not constantly distinguishable on superficial characters. 
A discal black dot and two dots in fold. Genitalia similar to those of S. tripunc- 
tellus, but uncus narrower toward the base, spine of gnathos stouter, hooks of 
transatilla hardly as large, and spine of juxta more swollen at the tip. (Fig. 304). 
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Female variable. Very narrow-winged. Ground normally light yellow, with a 
more or less distinct brown shade through the middle of the fore wing from the 
base to the apex 20-28 mm. Hind wing white in all forms; rarely, with black 
Serminal points. 

Typically, the longitudinal. shade is moderately developed and diffuse; in 
variety albocostellus Fernald, it is defined on the upper side, setting off a clean-cut 
pale yellow costal stripe from base to apex; in variety dispersellus Robinson, the 
ground is more or less dusted and suffused with fuscous; variety pallulellus Barnes 
and McDunnough is immaculate pale yellow; and variety uniformellus Dyar is 
fuscous, immaculate except for the blackish discal dot. 

June to early August. 
Northern States; Nova Scotia to Virginia. New York: Buffalo, Otto, Ithaca. 
6. S. longirostrellus Clemens. Light straw yellow, more or less dusted and 

shaded with fuscous. A grayish postmedial dot in the fold; a blackish ante- 
medial dot in the fold; and discal dot. Hind wing white. Uncus bluntly truncate, 
somewhat heart-shaped in posterior view, with a small nodule in place of a spine 
on its ventral side, transatilla bearing a pair of very large circular lobes; penis 
much more coarsely spinulated than in the rest of the genus, and containing a 
very heavy spine. Juxta apparently unarmed. Gnathos much modified, without 
a spine. (Fig. 305). 

Female similar to male, the wings slightly narrower. 
This species is easily distinguished by the blunt uncus in the male, which is 

almost always visible without dissection, and by broad blunt wings in the 
female. It is superficially close to the European S. forficellus, for which it has 
been commonly mistaken, but shows no resemblance in structure. I ‘cannot tell 
by the description whether S. amblyptepennis Dyar is the same. 

June and July. = 
Northern States; Canada (Montreal and perhaps Quebec) to Pennsylvania. 

New York: Newport, Newcomb, North Creek, Niagara Falls, Otto, Ithaca, Little 
Falls, Albany, New Windsor. 

Subfamily CHRYSAUGINZ 

Antenne normally laminate and fasciculate in male, rarely with any special 
modification. Palpi various, not strikingly dimorphic in the sexes, third seg- 
ment normal, fully scaled; maxillary palpi completely absent; tongue developed. 
Ocelli most often present. Fore wing in female with R,_; stalked, typically similar 
in male, but almost invariably more or less modified sexually; with distorted 
venation and costal lobes, tufts, ete.; often with a funnel-like structure at base of 
eosta (fig. 306). Male retinaculum often modified into a loop. M, and M, free, 
stalked or united; 1st A completely absent, 3d A primitively forked, the upper 
branch becoming coincident with 2d A. (In specialized forms 3d A runs up into 
2d A, and then the lower fork separates again from 2d A as a free spur.) Hind 
wing with no fringe on base of Cu; Sc and R anastomosing in our species; Ist A 
completely lost, and frenulum often thickened and modified in male, multiple in 
female. 

Larve normally leaf rollers, with uniordinal hooks in two transverse bands, on 
prolegs; adfrontal sclerites reaching vertex, and front, nearly to vertex; vii repre- 
sented by a single seta on meso- and metathorax; ninth segment of abdomen 
with seta i about midway between ii and ii; with three well-separated and well- 
developed lateral sete. Pupa not fully studied. 

Key to the genera 

1. Hind wing with all eight veins preserved. 
2. Fore wing with Cu, and Cu, stalked; M, and M; arising from cell sepa- . 

rately \ (fig: (308) sa.34. adsce see A ees ee as See ee Dalasi 
2. Fore wing with M, to Cu, all arising separately from cell........ 4, Tosale. 
2. Fore wing with M, and M, stalked. 
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3. Outer margin irregular, all veins present (fig. 306)...... 3. Clydonopteron. 
3. Fore wing with even margins; 1] veins only (fig. 307).......... 6. Arta. 

1. Hind wing with M, and M, completely fused; 7 veins. 
2. Hind wing with Sc and R fused halfway to apex (fig. 310). 

7. Condylolomia. 
2. Hind wing with Sc and R completely fused.................... 8. Polloccia. 

< Cu, 

; aAL3dA. 311 

Fies. 306-311. cHRYSAUGINZE 

306, Clydonopteron tecome, g, venation; 307, Arta statalis, g, venation; 308, 
Galasa rubidana, $, venation; 309, G. rubidana, 2 fore part of wing; 310, Condylo- 
lomia~ participialis, J, venation; 311, Polloccia alticolalis, ¢, venation of fore 
wing. 

3. CLYDONOPTERON Riley 

(Salobrena, in part) 

Palpi oblique, as long as head and thorax together; second segment heavily 
tufted above and below, toward tip; third segment blade-like, long and heavily 
tufted above and below. Middle and hind tibie and metatarsi tufted. Fore wing 
(fig. 306) sexually dimorphic; male with a hollow cone at base of costa; 
retinaculum modified into a ring; costa with a deep triple notch at middle; apex 
subfaleate, and outer margin bent at M;; wings very broad; Sc short, but well 
developed, free; R, running to the middle notch on the costa; R, arising near end 
of cell; R, to M, stalked, R, and R,; the farthest; M, and M, stalked (unlike Salo- 
brena); 3d A strongly forked, the upper fork distinct and running into 2d A; 
cell half as long as wing. Female without the cone; costal notches and falca- 
tions of apex weaker, venation much like that of the male. Hind wing in both 
sexes with Sc and R shortly fused, M, and M, stalked, otherwise normal; Ist A 
obsolete. The genus is hardly distinct from the South American and Texas genus 
Salobrena. 

1. C. tecome Riley. Fore wing with basal two-thirds mottled with yellow and 
brown, and shaded with orange; postmedial line a short fine white streak at 
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costa, then evenly and slightly concave, slightly paler and fine, to inner margin; 
defined by a heavy dark shade before and a fine line beyond it. Wing beyond 
postmedial line more nearly even purplish fuscous. Hind wing dark. (H 48:11.) 

Larva a leaf roller on trumpet creeper. 
District of Columbia, Illinois, Missouri, and south. 

4. TOSALE Walker 
(Siparocera Grote) 

Palpi obliquely upturned to middle of front, short; tibize tufted as in Clydon- 
opteron, but the hind tibie less heavily so; fore wing of male with a very large 
hollow’ cone at base of costa, retinaculum ring-like, and frenulum thickened and 
modified, the outer margin nearly even and apex not falcate; R, stalked in female, 
free in male; M, from cell; M, and M, connate; 3d A swinging up to meet 2d A and 
obliterating 3d A,. Hind wing with Sc and R shortly anastomosing; all the other 
veins free. Female similar, without the cone and modified frenulum and retinaculum. 
In T. oviplagalis the male has a large oval patch of black sex scales on upper side of 
hind wing and one on under side of fore wing. 

1. T. oviplagalis Walker. Antemedial space yellow-brown to olive, bounded by 
a white, evenly excurved antemedial line; basal sixth pinkish, the rest of the 
wing dull light brown; median area paler and grayer, especially toward costa; 
postmedial line twice as far from apex as from anal angle, convex in the middle 
and concave toward the margins; even. Some gray shading before postmedial 
line and some brown beyond it toward costa. Hind wing fuscous, with a large 
black patch in male. 16 mm. (S. nobilis Grote, Asopia anthecioides Grote.) 
(H 48:33). 
May to July. : 
New York to Illinois, and south to South America. New York: Ithaca, Long 

Island. 

d. GALASA Walker 

(Cordylopeza Zeller ) 

Palpi rather short, beaklike, second segment tufted on upper side. Middle 
tibie and metatarsi very heavily tufted with black scales; hind metatarsi very 
heavily tufted, and tibie and second joint of tarsi more lightly; fore wing of male 
(fig. 308) without a cone at base of costa (a rudiment visible on bleaching), 
retinaculum large but normal, buried in loose scaling; Sc weak, normal; R, and R; 
lost (Hampson figures R, as present, but I cannot find it), cell two-fifths length 
of wing, M, free; M, and M, connate or shortly separate; Cu, and Cu, long-stalked; 
2d A and 3d A anastomosing at a point, obliterating 3d A,. Hind wing with 
frenulum not modified; Sc and R anastomosing, lower part of discocellular vein 
closely parallel to lower edge of cell, and M, and M, more or less distinctly stalked. 
Fore wing with two shallow notches, with a curved pencil of hair (concealed by 
the scaling) curving down across the surface of the wing from the second one. 
Female with palpi longer, curved down at tip, tibiz and tarsi less heavily tufted; 
fore wing (fig. 309) with a single broad shallow notch; R, arising near the tip 
of the cell; R, stalked; R, lost; 3d A connected to 2d A by a short section of 
3d A,; frenulum triple. 

1. G. nigrinodis Zeller. Fore wing orange-red, at base, dull crimson outwardly; 
the concave part of costa finely gray-edged; antemedial and postmedial lines white, 
normally defined with fuscous, sometimes distinct at costa only. Antemedial line 
waved, postmedial finely dentate. Hind wing dirty white, shaded with fuscous. 
often with a distinct postmedial gray shade. 15-18 mm. (rubidana auct.. nor 
Walker ). 

June and July; September. 
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New Hampshire and Ontario to Illinois, Missouri, and south. ‘New York: 
Buffalo, Ithaca, Big Indian Valley, Schenectady. Nassau, Highland, New Windsor, 
Florida, Katonah, New York City. 

6. ARTA Grote 

(Heliades Ragonot) 

Palpi quite short and porrect or drooping; front smooth-scaled, tibie practically 
smooth-sealed; fore wing (fig. 307) triangular, and without striking sex modifica- 
tions; Sc long, normal, reaching well beyond middle of costa; one branch of R 
free, three stalked, one lost; M, free; M, and M, stalked; 2d A and 3d A becoming 
coincident. Hind wing with Sc and R anastomosing more than half way from cell 
to apex; Cu, shortly stalked with M,,,, and 1st A lost. 

1. A. statalis Grote. Light pinkish brown, with a fine straight pale line at 
three-sevenths, and a similar slightly waved one at five-sevenths; hind wing 
grayish, with traces of postmedial line. 15 mm. 

The moth flies about Myrica in July and August, and is locally common in 
Massachusetts. The southern distribution is uncertain on account of confusion 
with A. olivalis and other related species. * 

New Hampshire to Illinois and south. “ New York” (Grote). 
2. A. olivalis Grote. Light olivaceous, with faint white lines. 14 mm. 
July and August. 
Maryland; North Carolina; Texas. 

7. CONDYLOLOMIA Grote 

Front slightly tufted; legs with thick scaling but without definite tufts; palpi 
short, porrect, and hairy below. ‘Fore wing (fig. 310) narrower than in Arta; 
in male, with a small portion folded over a third way out on costa, bearing a black- 
ish hair-tuft, and with a rudiment of a basal cone; retinaculum heavy, frenulum 
normal; fore wing with cell minute, one-fourth length of wing, very short toward 
costa; R, lost; R, running into Sc, which bifurcates, both branches running to 
costa; M, widely separated from R,;; M, from lower angle of cell; Cu, shortly 
stalked with M,+Cu,; 3d A fused ior a short distance with 2d A; with a strong 
free tip. Hind wing with Sc and R moderately anastomosing; M, arising from 
the free sector of R, Cu, short-stalked with M.,,. Female with R, becoming coin- 
cident with Sc; the other three radials stalked; one lost; M, and M, long-stalked. 

1. C. participialis Grote. Pale grayish olivaceous, darker toward the margin; 
with a diffuse darker antemedial line, and a darker, followed by a pale luteous, 
postmedial line, both slightly irregular. Hind wing darker gray. 12-15 mm. 
Moth flying over Myrica in July and August. 
Massachusetts to Pennsylvania and Illinois. New York: Rock City (Catta- 

raugus County), Ithaca, Katonah. : 

8. POLLOCCIA Dyar 

Palpi much longer than head, beaklike, drooping, legs slender. Wings (fig. 311) 
not much modified sexually; fore wing with Sc free, one R from tip of cell, three 
stalked and one lost; M, separate; M, and M, stalked; Cu, and Cu, approximate 
from lower angle of cell; cell one-third length of wing. 8d A shortly anastomosing 
with 2d A, with free tip. Hind wing with Sc and R completely fused, M, moder- 
ately stalked with them; Cu, and Cu, free; 1st A preserved. 

1. P. alticolalis Dyar. Clay-color, more or less suffused with pinkish, and shaded 
with light gray, partly defining the ante- and postmedial lines; antemedial line 
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dentate, black, preceded with luteous, and rather broad at costa, interrupted by 
a fovea in cell of male; postmedial line blackish, followed by luteous; perpen- 
dicular at costa, then strongly excurved opposite cell, and sinuate below. Hind 
wing pale. 13 mm. 

July and August. 
New Hampshire to Virginia and northwestern Ontario. New York: Jamestown 

(McElhose, Dyar det.), Ithaca (W. T. M. F.). 

Subfamily GALLERIIN 2 

Male antenne simple, not modified; ocelli always absent, maxillary palpi obsolete 
in male; often distinct but small, in female; tongue very weak or obsolete. Body 
normally stout, with deep vestiture. Palpi sexually dimorphic, except in a few 
primitive exotic species, upturned in male, rather short, with third segment more 
or less rudimentary; upturned or porrect in female, and normally developed, some- 
times long and beaklike. Fore wing with R, to R; stalked, 3d A forked, with the 
upper fork joining 2d A, or simple (the lower fork lost) and becoming coinci- 
dent with 2d A. ist A lost. Hind wing with male frenulum normal, female 
multiple; Sc and R usually very shortly anastomosing; middle discocellular vein 
curving far in toward base of wing, the upper and lower parts nearly parallel 
with R and Cu, the middle part short and transverse, sometimes nearly obsolete. 
Base of M usually preserved as two thickenings connected with the deepest part 
of the curve of the discocellular. M, and M, stalked or fused; Cu, sometimes 
stalked; 1st A preserved; a strong fringe on base of Cu. 

The larve (fig. 314) are normally scavengers, or inquilines in bee and wasp 
nests. They include a few species injurious to dried food, and the well-known 
bee moths, which sometimes do a good deal of damage by eating the wax, etc., 
and destroying and dirtying the comb in ill-tended beehives. 

314 0) @ vs 
bit Si Be ~ viii ‘| ‘A he vii 

Fias. 312-815. GALLERIINA) AND MACROTHECIN 2 

312, Galleria mellonella, %, venation and sex patch; 318, Aphomia sociella, J, 
venation of fore wing; 314, Galleria mellonella, seta map of larva; 315, Macrotheca 
flexilinealis, venation 

Prolegs with uni- or biordinal hooks, in a complete ellipse; prespiracular set 
of prothorax and iv and vy of abdomn in a horizontal line; vii of meso- and meta- 
thorax of two sete; i to iii of ninth segment of abdomen forming an equilateral 
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triangle, with iii directly below ii. Pupz with tongue short, and pilifers rudimen- 
tary, maxillary palpi present, small; dorsum of body with a prominent median 
ridge, and segments covered with small spines. 

The subfamily is a small one, widely separated from the other Pyralids (except 
the Macrothecine). Our few genera are closely related and do not fully represent 
the group. It has been suggested that Linneus’ name “Tinea” should be applied 
to this group, as the bee moth was included in his genus, and was the form best 
known as “ Tinea” by the ancients; but I have preferred to keep to familiar usage, 
especially as Tinea was regularly used in an inclusive sense for a variety of stored 
food pests and clothes moths. 

Key to the genera 

Perundawines with all veins (fig. 312) oc...) oc ie wee ices wee est ee 9. Galleria. 
1. M, lost (fused with M,). 

2. Fore wing with all veins; R, from cell. 
3. Cell about two-thirds length of wing in both sexes; M, and M, stalked. 

10. Melissoblaptes. 
3. Cell nearly reaching outer margin in male; with M, and M, well separated 

and often rudimentary; in female, M, and M, connate from lower 
angle of cell. 

4. Cell in male almost reaching outer margin (fig. 313); base of costa 
with a pocket below; female with palpi projecting two and a half 
uMesmtMemwidthwotmthelieyes aman enterica erin ie 12. Aphomia. 

4. Cell in male not quite so long; pocket located near middle of wing 
and associated with a hyaline spot; palpi of female projecting one 
and one-half times the width of the eye................. 11. Paralispa. 

2. Fore wing with one radial wanting; M, and M, separate; no frontal tuft; 
hind wings acute, with longer fringe; with discocellular vein barely extend- 
ing in to middle of cell; fore wing in male with cell almost reaching 
OQUECTARIM DEOMI N hes bebe hah ard cn etels acaaste tals iat eile Nea apaerals wie acn teas ebe 13. Achroia. 

2. Fore wing with a dorsal vein lost; no sex scaling in cell...... (12) Corcyra. 

9. GALLERIA Fabricius 

Antenne simple with a scale-tuft on scape in both sexes; palpi of male upturned, 
minute, hidden in frontal tuft; palpi of female forming a short beak, with third 
segment short; fore wing (fig. 312) in male with a slight thickening at base of 
costa, cell thickened and with sex scaling below, three-fourths length of wing; 
middie discocellular distinct and angled in; M, and M, well-developed, free; R, 
free; apex bluntly subfalcate (at R; and M,); outer margin produced at Cu, 
concave above and below; tip of 3d A free. Hind wing with M, and M, long- 
stalked; Cu, free; discocellular extending more than half way to base of wing. 
Female without thickenings or sex scaling, the tooth on Cu, and concavity of the 
outer margin less distinct; cell rather broader and shorter. A row of small raised 
tufts in the fold. 

1. G. mellonella Linneus. Dull gray, strigose; inner margin, below fold, yel- 
lower; tufts on fold often blackish; postmedial line represented by a series of 
obscure blackish bars. Hind wing fuscous, pale at base. _ 25-35 mm., female larger. 
(Timea Linnaeus; Tortrix cereana Linnaeus.) (H p. 406, f. 226.) 
The larva is a serious pest in ill-kept beehives, eating and webbing up the comb; 

also a scavenger in waste wax, etc. 
World-wide in distribution. New York: Fentons (Lewis County), Vicinity of 

Buffalo, Ithaca, New Baltimore, Flatbush. A common species wherever looked for. 



534 Wiuuiam T. M. Forses 

10. MELISSOBLAPTES Zeller 

Palpi much as in Galleria; scape large, but smooth-scaled; fore wing with a large 
costal pocket in male, but cell not enlarged; R, and R, free, R, to R; stalked; R, 
and R, the farthest; M, arising distinctly below angle of cell; M, and M, in our 
species connate, typically stalked; Cu, arising well toward base. Free tip of 3d A 
lost. Hind wing with cell extremely short in middle, M,., stalked with Cu,. The 
larva lives in a sand tube at the surface of the ground. The normal food is 
unknown, but it will eat dried insects, ete. 

1. M. fuscolimbella Ragonot. Whitish, shaded with brown; marginal area 
darker brown; lines fine, dark, defined, the antemedial line edged before, and post- 
medial line beyond, with pale; antemedial line obtusely angled below cell; post- 
snedial dentate; discal spots fusing into an irregular triangle. Hind wing fuscous, 
dark at apex. Female unknown. 24 mm. 

North America. 

11. PARALISPA Butler 

(Paralipsa, by misprint) 

Similar to Melissoblaptes; scape somewhat tufted; palpi moderate, porrect, 
about as long as the large frontal tuft. Fore wing rounded-lanceolate, with con- 
vex costa; cell long, broad in male, and extended out below well toward margin; 
scaled as in Galleria; large but normal in female. 

This genus is hardly distinct from the preceding and following, which are com- 
bined with it by Hampson. The three nominal species are not well known and 
may be only varieties. 

1. P. terrenella Zeller. Cell two-thirds length of wing (@). Brownish gray, 
somewhat streaky; with a large blackish basal dash, more than one-third length 
of wing, and stronger in the male; a fine irregular outer line, deeply rounded out 
on middle half, the wing shaded with brown before it, and grayer beyond. Reni- 
form represented by a black stria. Hind wing fuscous in male, pale in female. 
28 mm. (Melissoblaptes furellus Zeller.) 

End of June to August. 
New York; Georgia. New York: Ithaca, vicinity of Albany. 
2. P. decorelia Hulst. Similar to P. terrenella; described as having a distinct 

dentate antemedial line, but postmedial line obsolete. 28 mm. 
Unknown to me. 
Southern Ontario. New York: Buffalo (Grote). ‘ 
3. P. fulminalis Zeller. A more contrasty form than the two preceding, the 

markings as in terrenella, but strong on a pale luteous ground; more or less 
emphasized with dark gray; the cell often filled out with a dark gray blotch, and 
outer margin more or less shaded with dark gray. Hind wing darker’and grayer. 
¢ 22 mm. 

Maryland to Pennsylvania. 

12. APHOMIA Hiibner 

Male palpi as in Galleria, those of female rather long, porrect. Tongue and 
maxillary palpi relatively well developed. Fore wing of male (fig. 313) with 
medials and cubitals all well separated; the cell extending almost to margin at 
M, and M,, nearly obliterating them. Cell very broad. Hind wing very broad, 
trapezoidal. Otherwise like Melissoblaptes. 

1. A. sociella Linnezus. Male white to pale gray, lightly marked with russet; 



LEPIDOPTERA OF New YorRK AND NEIGHBORING STATES 535 

female pale gray shaded with olivaceous and russet; the lines strongly dentate, 
close together, black when distinct; discal dots strong and black, or lost in a 
blackish shade; hind wing gray in both sexes. 30 mm., the female usually larger. 
(colonella Linnzus. ) 
Larva in nests of bumblebees and wasps, but not with honeybees; more rarely 

in dried stores, cotton, books, borings of wood-borers, etc. 
Nova Scotia; Massachusetts; probably generally distributed; introduced from 

Hurope. 
Gorevia cephalonica Stainton (T7'ineopsis theobrome Dyar) is a common European 

dried-food pest, to be expected in our territory. 

13. ACHROIA Hibner 

Easily distinguished by the want of the frontal tuft. Antenne long, with a 
scale-tooth on scape; palpi minute in male, shorter than eye in female; legs 
slender. Fore wing of male oval; broadest toward base; 11 veins, one radial lost, 
all the others free; R, arising opposite Cu,, Cu, as near Cu, as M,, M, well sepa- 
rated. Female with fore wing more evenly elliptical, with M, and M, stalked; hind 
wing with M,,, stalked with Cu,. 
_1. A. grisella Fabricius (The lesser bee moth). Pale gray-brown; the head light 

yellow, contrasting; immaculate. Hind wings pale, with gray fringe. d 17, 
Q 21 mm. 

Caterpillar with the habits of G. mellonella and associated with it. It will also 
eat dried apples, raisins, crude sugar, and apparently also dried insects. 

World-wide in distribution. 

Subfamily MACROTHECINA 

Near the Gallerine, but slender species with close-scaled bodies. Palpi in male 
very short, with a heavy tuft on second segment above and below; third segment 
very short, naked, and turned inward; palpi in female very long and beak-like; 
maxillary palpi and tongue absent. Fore wing (fig. 315) narrow and thin, with 
arched costa and rounded apex and outer margin. Macrotheca has R, shortly 
stalked with R;,, R, and R, the farthest; M, widely separated; M, and M, stalked; 
cell about two-thirds length of wing; 1st A not chitinized, but with a wide space 
in its position; 3d A anastomosing with 2d A but with a strong free tip, reaching 
margin. Hind wing with cell extremely large, two-thirds length of wing; Sc 
and R strongly anastomosing; the base of R reduced to a short spur; mdcv, 
sharply right angled in middle, with a single rudiment of the base of M running 
to its angle; M, lost; M, and Cu, nearly connate; fringe on Cu obsolete; anal 
region reduced, especially toward the base, and the veins very weak. 

The only known larva of the group is predacious on scale insects. 

14. MACROTHECA Ragonot 

1. M. unipuncta Dyar. Powdery gray; antemedial line far out, sometimes obso- 
lete, black and dentate when distinct; postmedial obscure, irregularly sinuous, 
followed by an imperfect second line. Discal dot a large black irregular spot. 
Hind wing fuscous in male; female not seen. 

July. 
Western Pennsylvania. Apparently a form of this species occurs in Arkansas, 

but its discal dot is small. It is not known from the intervening territory. 
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Subfamily GLAPHYRIINA 

(Homophyside; Pyraustine; Crambine, in part) 

Head smooth (fig. 318); ocelli well developed; antenne of male not modified, 
with a rather small smooth scape; tongue normal, scaled at base (absent in the 
western genus Chalcoéla; labial palpi moderate or rather long, the segments 
almost equal in length, the first two broadly scaled, the third much more slender, 
often pointed, upturned in the eastern species, porrect in Chalcoéla. Maxillary 
palpi typically as long as a segment of the labials, obliquely porrect and rough 
scaled; rarely rudimentary. Wings usually broad and ample, coarsely scaled, 
sometimes with metallic scaling at the margin of the hind wing, as in some 
Nymphuline. Fore wing with R, and R, free, or stalked with each other (figs. 316, 
317), rarely united; R, and R, stalked, R; free, divergent from R;,,; rarely with 

vii 

baer 

Fics. 316-319. GLAPHYRIIN 

316, Lipocosma fuliginosalis, venation; 317, Glaphyria glaphyralis, venation of 
costal part of fore wing; 318, Dicymolomia julianalis, head; 319, D. julianalis, 
seta map of larva (ex coll. Claassen) 

R, stalked with R;., Ist A lost; 3d A free, weak. Hind wing ample, with a large 
broad cell; Sc and R strongly anastomosing; M, connate with R; M, and M, 
closely approximate or shortly stalked; middle discocellular long and moderately 
bent, not tubular; frenulum of female multiple. Upper side of hind wing with 
a more or less defined fringe of long hair just below Cu, ending -in a larger or 
smaller number of spatulate hairs or scales in the fold, near or below end of 
cell; a similar series of hairs on 2d A, also usually ending in a group of scales. 

The spatulate hairs or scales are more or less deciduous, but distinct in fresh 
specimens of all species; the characteristic palpi will distinguish them from the most 
similar Pyraustine, the broad rounded wings from all our Nymphuline, to which 
they are probably most closely related. The Crambine and the Ancylolomiine are 
not, in fact, close relatives, and all the species known to me may be distinguished 
by the open cell or widely spaced R and M; of the hind wing. (Larva, fig. 319.) 
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Key to the genera 

1. Fore wing with R, and R, stalked, rarely united (fig. 317); no metallic 
SCOINTE 6.5 oS G ROR BO Ot b Boma Be ticks Bttcig AORROTRNIC IRS cio oO isteach: 15. Glaphyria. 

1. Fore wing with R, free from R, (fig. 316), rarely short-stalked with R,,,. 
2. With metallic scaling on margin of hind wing; maxillary palpi as long 

aspunindyserment of labials asc. vo. aes oe ee 17. Dicymolomia. 
2. No metallic scaling; maxillary palpi shorter, or rudimentary. 

16. Lipocosma. 

15. GZLAPHYRIA Hubner 

(Homophysa Guenée) 
Characters of the subfamily. Palpi with slight projecting angles formed by the 

vestiture of the first two joints, third joint obliquely upturned. Hind wing with 
M, and M, approximate. Fore wing with apex rounded or marked. Maxillary 
palpi always moderate in size, rough-scaled, and porrect. Fore wings with a 
yellow or yellowish ground color, with two white transverse lines; the antemedial 
line usually waved, the postmedial one denticulate, and both normally finely 
dark-edged. 

Key to the. species 

1. Antemedial space below costa, at least, and sometimes whole disc brown or 
fuscous. 

ZDASMas the contrastingly paler ocean cles sacl sehen clee oes we 5. fulminalis. 
2. Basal sixth concolorous with antemedial space, or slightly paler at extreme 

LSID $0.0 on 6 BAN ale OSCE tae SRR nee REALE EEN, be uma Pera ere ae 6. peremptalis. 
1. Ground color ranging from straw to ochre yellow; without a darker ante- 

medial area. 
ZeOutetanalt of fringe pure whites: (0). <j 20. se strel. ai eee ces 4. lentiflualis. 
2. Outer half of fringe only slightly paler. 

3. Fringe mixed fuscous and white, appearing striate in perfectly fresh 
SPECI STIS Wee ele yea crouse fe: Stat ote Sie feast cor anne ate Nikon tees epeyers 3. psychicalis. 

3. Fringe evenly, or nearly evenly, ochre yellow, concolorous with wing or 
SOMEWM AGH CAT KOT feie, cies asics stern totus oO atonsnone sclerosis = 2. sesquistrialis. 

SeplLTAN Cea Creal = WML, 0 arene csces en ta tel as ase Sta ses ee aes 1. glaphyralis. 

1. G. glaphyralis Guenée. Lemon yellow, more or less marked with cream-white; 
sometimes cream-white with the yellow only defining the markings. Antemedial 
line waved; postmedial sinuous and denticulate; white terminal dots. Fringe 
somewhat paler. Sometimes lightly shaded with pale brown. Hind wing similar 
on the dorsal part, toward the costa shading into cream-white. 15-18 mm. 

July and August. Florida specimens are usually bright yellow; northern ones 
mostly cream-white. 
New York to Illinois and southward. New York: Otto. Ithaca. 
2. G. sesquistrialis Hiibner. Ochre-yellow; duller than G. glaphyralis, the lines 

similar, distinctly defined with light brown, and the ground somewhat shaded with 
light brown, but without whitish shades. A distinct broken black terminal line, 
preceded by white dots; fringe ochre to light brown. 15-18 mm. 

June to August; October. 
Massachusetts to Illinois and south and west. New York: Ulster County. 
3. G. psychicalis Hulst. Bright ochre yellow; lines very fine, normal, sometimes 

partly defined with brown, and more or less broken; more wavy than in the last 
two species. Terminal dots strong, black and white; fringe mixed fuscous and 
white. Hind wing frequently more or less suffused with light fuscous. 12 mm. 

July and August. 
Massachusetts to Ontario, Illinois, and Florida. 
4. G. lentiflualis Zeller. Ochre; antemedial line obscure, not dentate in the fold; 

postmedial line rather evenly sinuate, only slightly paler, and preceded by a darker 
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line; terminal dots obscure; fringe fugcous on basal half, white-tipped. Hind wing 
similar toward margin, pale at base. 15 mm. 

June. Perhaps a synonym of G. invisalis Guenée, of South America. 
Central Illinois; North Carolina; Iowa; Texas. 
5. G. fulminalis Lederer. Disc of wings yellowish to dark umber brown. Base 

of wings contrasting, pale yellow, brighter than in L. fuliginosalis, the paler area 
extending out to the antemedial line along the costa. Outer margin yellow to 
postmedial line, except at anal angle. Costal edge sometimes wholly yellow. Lines 
normal, white, defined with brown. Hind wing pale, with a brown patch crossed 
by a white line toward the inner margin. 10-15 mm. 

Late June and July. 
Connecticut to Illinois, Florida, and Texas. ‘‘ New York” (Grote.) 
I have examined a specimen in which the radial veins were reduced to three: 

R,,., Rj, and R;. 
6. G. peremptalis Grote. Similar to G. fulminalis, the fuscous area extending to 

costa, almost to base, and diffusely shading into the lighter brown outer third. 
12 mm. 

July. 
Western. Pennsylvania to North Carolina and Texas. 

16. LIPOCOSMA UWederer 

(With Symphysa Hampson, in part; Egesta Ragonot) 
Intermediate between Glaphyria and Dicymolomia. Maxillary palpi moderate to 

rudimentary; labials oblique, with the three segments equal, or with the first two 
segments decidedly longer; closely upturned beyond the vertex. Tongue and wing 
form as in Glaphyria; R, well separated from R, (fig. 316), sometimes stalked 
with R,. Spatulate scale-tufts on hind wing well developed. Ocellus larger than 
in Nymphula. 

Key to the spectes 

1. Ground even fuscous brown. 
2.) Renitorm, av large white: dunulet icc. .os. .. oh ete. cose ene eee 1. reniculalis. 
20 "Reniform, obsolete: oui vie cu eo casiee ets cade cele els ae eee 2. eripalis. 

1. Base white; apex at least whitish. 
2.. Medianvarea; wholly, whites)... jo%.$G)... oe es St ences eee 3. adelalis. 
2. Median area yellow to fuscous, between cell and inner margin... .4. sicalis. 
2: ‘Median, area,wholly: fuseousi. 215 ferns. tyes omiaiers ois. Fee 5. fuliginosalis. 

1. L. reniculalis Zeller. Powdery dull brown; antemedial line dentate, post- 
medial sinuous. white, defined with dark brown; a large white discal lunule, with 
a small white spot below it in the fold; terminal line black, broken, with some 
white before it. Fringe concolorous. Hind wing similar, becoming whitish at 
costa. Palpi closely upturned, maxillary palpi obsolete; spatulate tufts on hind 
wing weak. 15 mm. (Homophysa Hampson, Symphysa Hulst.) 

June and August. 
Central Illinois and North Carolina to Texas; a race in Arizona. 
2. L. eripalis Grote. Similar to L. reniculalis, with a slight violaceous tint when 

fresh; lines finer, antemedial extended far out in cell, and more dentate. No 
reniform spot or dot below it. Hind wing with only part of outer line visible. 
Fringes with a strong white line in outer part. Palpi obliquely porrect, rough; 
maxillary palpi rough and well developed; raised tufts on hind wing slight. Front 
more oblique than usual. 18 mm. (Symphysa Hampson; Hgesta Barnes, and 
McDunnough.) 

Late June. 
Virginia to central Tllinois and Missouri, south and west. 
3. L. adelalis Kearfott. Raised tufts of spatulate scales on hind wing large and 

black; palpi rough, oblique, beak-like, with large maxillary palpi. Ground white. 
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Fore wing with obscure dark ante- and postmedial lines, running about as usual; 
slight gray shades before antemedial line and beyond postmedial. Discal dot 
black, strong; one or two black terminal dots near apex. Hind wing white, with 
a small gray subterminal shade near the black tufts. 15 mm. (Symphysa 
Kearfott. ) 

Late July and early August. Larva in a flat oblong case; constricted near each 
end; on lichens. 

Anglesea, New Jersey. ° 
4. L. sicalis Walker. Palpi oblique, maxillary palpi very small; tufts strong. 

Fore wing cream-white, shaded with clay color in outer part, leaving some white 
along postmedial line and on margin; medial area largely clay-color, more or less 
suffused with fuscous, but leaving the region beyond the cell pale. Lines fine and 
dark; postmedial line, when complete, with a long tooth in the fold running up 
toward the lower angle of the cell. Hind wing similar, with a distinct black post- 
medial line; median area dusted with black, usually leaving a distinct white discal . 
dot. 18 mm. 
May to July. 
New York to Illinois, Iowa, and Texas. ‘“ New York” (American Museum of 

Natural History.) 
5. L. fuliginosalis Fernald. Maxillary palpi distinct, labial palpi oblique; tufts 

on hind wing strong, whitish, heavily shaded with fuscous, leaving only the base half- 
way out to the antemedial line, apex, and sometimes outer part of costa and outer 
margin, white; lines blackish as before, usually with broken terminal line. Hind 
wing normally with blackish below the end of the cell to the inner margin, and a 
marginal shade toward inner margin; sometimes mostly fuscous. 12 mm. 

June and September. 
Southern New Hampshire to Michigan, south to New Jersey and Missouri. 

New York: Otto. 

17. DICYMOLOMIA Zeller 

Venation as in Lipocosma; tufts on upper side of hind wing strong; labial palpi 
upturned (fig. 318), with more or less rough hair, as in Lipocosma; maxillary 
palpi decidedly longer than third joint of labials, rough-scaled, and truncate. Hind 
wing more or less distinctly notched opposite cell, with brilliant metallic scaling 
along outer margin below the notch. 

Larva (fig. 319) with setz vii on meso- and metathorax single; prolegs with 
crotchets biordinal; in a circle, shortly open on the outer side. Seta v of abdomen 
directly above iv; the tubercles much reduced; a single lateral seta on segment 9. 

This genus, and the related western Chalcoéla, have generally been put in the 
Crambine, but they are very closely related to Glaphyria and Lipocosma in every 
way. The larva also appears to be near that of the Pyraustine, but wholly unlike 
the Crambine. 

Key to the- species 

A single row of black dots on outer margin of hind wing.......... 1. julianalis. 
iwomnowspor alternate iblack dots file seesk csicliatlceincaie cle oa se sees 2. pegasalis. 

1. D. julianalis Walker. Light brown, shading into bright yellow at the base; 
median area white, dusted and suffused with fuscous brown; lines white, rather 
obscure, except as a definition of the median area; running as in Glaphyria; discal 

’ lunule white, followed by black dusting; some white before terminal line; fringe 
brown. Hind wing similar on inner half; median area dusted with black; with 
two strong raised tufts; the basal and costal portion shading into white. A bril- 
liant lead-colored marginal line below the notch opposite the cell, cut by four black 
dots in interspaces. 15-18 mm. (decora Zeller.) 

Late June and August. Larva in cat-tail heads; stout and unicolorous whitish, 
with dark head. 
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_ Figs. 320-344. PYRAUSTIN” 

(See bottom of opposite page for descriptions) 
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Connecticut to Illinois, Florida, and Texas. New York: Portage, Ithaca, New 
Windsor, Riverdale, Bronxville. 

2. D. pegasalis Walker. Base and outer margin more evenly chocolate brown; 
dorsal half of hind wing more evenly dusted with black, the tufts weaker. Marginal 
line cut by five or six black spots, and with a series of black dots on the veins, 
along its inner edge. 20 mm. (principialis Walker.) 

July and August. 
Central Illinois to North Carolina and south. 

Subfamily PYRAUSTINA 

Head smooth; ocelli present. Male antennae normal with a few exceptions (the 
most striking ones in our fauna are Pilocrocis and Desmia). Front very often 
oblique (fig. 344, ete.), extending out ; 
below, in a few genera conical (fig. 339), 
and in some western and exotic forms with 
a specialized process. Tongue strong, 
scaled; maxillary palpi small but distinct, 
rarely if ever as long as second segment 
of labial palpi. Labial palpi of various 
shapes (figs. 326 to 344), usually with 
short third joint. A distinct row of scales 
between antennal socket and eye. Hind 
tibiz sometimes with the outer spurs in 
the male rudimentary. Fore wing usually 
triangular, ample, rarely as_ bluntly 
rounded as in the Glaphyriine, narrow 
in Nomophila (fig. 323). Hind wing of Fic. 345. HYMENIA PERSPECTALIS 

moderate size, ample in Nomophila. Fore Seta map of larva 
wing with R, and R, free, R, and R, 
stalked except in a couple of exotic genera; R, free, often approximate to R,,, at 
the base, M, approximate to R;. Hind wing with Sc and R anastomosing except in 
some specimens of Loxostegopsis (fig. 325) and a few exotic forms; M, arising from 
upper angle of cell; Cu with a very slight fringe at base, or none; frenulum of 
female multiple. All veins present in both wings. 

This is the largest and the most varied subfamily of Pyralidide, but very few 

Fies. 320-344 pyRAUSTINZ 

(See opposite page for figures) 

320, Desmia funeralis, g, venation; 321, Glyphodes unionalis (Europe), venation; 
322, Blepharomastia stenialis, venation; 323, Nomophila noctuella, venation; 324, 
Pyrausta insequaiis, venation; 325, Loxostegopsis polle, venation; 326, Hymenia 
fascialis, side view of head; 327, Desmia funeralis, side view of head; 328, Samea 
ecclesialis, side view of head; 329, Pantograpta limata, side view of head; 330, 
Glyphodes quadristigmalis, side view of head; 331, G. hyalinata, side view of 
head; 332, Blepharomastix stenialis, side view of head; 338, Pilocrocis ramentalis, 
side view of head; 334, Diastichtis argyralis, side view of head; 335, Evergestis 
straminalis, side view of head; 336, Hellula undalis, side view of head; 337, Titanio 
pollinalis, side view of head; 338, Nomophila noctuella, side view of head; 339, 
Lowxostege obliteralis, side view of head; 340, Tholeria reversalis, side view of head; 
341, Orocidophor«a serratissimalis, side view of head; 342, Autocosmia (7?) helian- 
thales, side view of head; 3438, Phlyctenia ferrugalis, side view of head; 344, 
Pyrausta pertextalis, seta map of larva. 
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of the genera show striking structural characters. Superficially, the species often 
resemble Noctuidx, Geometride, or even Pterophoride; but can generally be recog- 
nized by their thinner, more ample hind wings, besides the different venation. The 
venational characters used in this key are somewhat unstable, and the palpal 
characters are often almost intangible, so a certain proportion of specimens may 
run to the wrong genus. The “ oblique” front is less convex than the “rounded ” 
one, and gets steadily farther from the eye clear to its lower edge; the “ rounded ” 
front is strongly convex, and its lower half, at least, parallel to the curvature of 
the eye. (Larva, fig. 345.) 

Key to the genera 

1. Labial palpi (figs. 332, 348) obliquely upturned, with segments sharply set 
off, the third segment nearly as long as the second and closely scaled; 
maxillary palpi rough- -scaled, with truncate tip, almost as long as second 
joint of labial palpi and much longer than third. 

2. Tongue very strong, much wider than palpi..21. Blepharomastix (stenialis). 
2. Tongue weak, much narrower than palpi.. (50. Nymphula — Nymphuline). 

1. Labial palpi with third joint usually smaller, sometimes very small, attached 
to upper side of end of second: joint; sometimes lying along the tuft when 
the second joint is tufted, but never forming the end of the tuft; maxillary 
palpus smaller, not broadened at end, sometimes minute (fig. 326). 

2. Third segment of palpus long, upturned, and pointed, almost as long as 
SACOM He Pinisians pees cseysia rate reo Ntn ia rate eaneltue: eae eee ea a a 18. Hymenia. 

2. Third segment of palpus short, lying along upper side of tuft en second 
(fig. 334). 

3. Maxillary palpus reaching to tip of labial on upper side (though not to 
the tip of its tuft) and more or less truncate...... 21. Blepharomastix.”’ 

3. Maxillary palpus shorter. 
4. Third segment of palpus well set off, truncate, and broadened or with 

a triangular tuft at tip (fig. 334); R, well separated from R;,,. 
20. Diastichtis. 

4. Third segment of palpus not broadened at tip. 
5. Second segment of palpus, with its vestiture, almost as large as eye, 

in side view (fig. 330, 331)........2 27. Eudioptis, 28. Condylorrhiza. 
5. Second segment of palpus rarely half as large as eye in side view. 

6. Fore wing with R; approximate to stem of R,,, at origin; palpus 
eee second segment rounded, third well set off at its tip. 

. Male with a tuft at a notch at middle of antennse, and with 
distorted venation in hind wing; both sexes with Cu of hind 
wing curved up and app oate to M, at base (figs. 327, 
S00) ite ie Biever’ .19. Desmia. 

7. Male without modification ye aeeilley ee Gntenneer ;Cu, usually 
nearly straight. 

8. Palpus pr ojecting the width of the head beyond the head, with 
a long third segment; front rounded; wings blunt. 

37. Polygrammodes. 
8. Palpus shorter, with shorter third joint. 

9. Palpus with third segment shorter than wide, buried in the 
short vestiture of the second. 

102 Grown diivellowers- cele ace se 38. Pachyzancla i ipunesers) 
10} (Ground dark: "browmla se ae see eee 25. Pilocrocis. 

= Budioptis quadristigmalis may run here, but is distinguished by Rs being closely 
approximate to Ry, at base. 
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9. Third segment of palpus longer. 
10. Front oblique. 

11. Third segment of palpus conspicuous, well set off, 
squarish; with a more or less distinct tuft in front 

(OPM SAS) PONS Nats valites ater ak cle aera ete chs eet 33. Samea. 
11. Third segment of palpus lying along the upper surface 

Ofethelturt onthe second." ance ae 34. Sameodes. 
10. Front rounded (larger species). 

11. Maxillary palpi small, shorter than width of tongue; 
second segment of labials broader...... 24. Sylepta. 

11. Maxillary palpi moderate, fully as long as width of 
tongue; second segment of labials narrower (fig. 
SO) cute as was shen atetey a car ened ca aucns Cates este 23. Pantograpta. 

6. Fore wing with R, divergent from R,,,, lying about half way between 
Renan and M,; somewhat approximate to R,,, in Pachyzancla, 
which has a triangular second segment of the palpus, unlike 
Sylepta. 

7. Second segment of palpus trapezoidal, the third lying along the 
upper side on the tuft. 

8. Male with a fold on inner margin of hind wing; ground dark. 
38. Pachyzancla (perfusalis). 

8. Male without fold on inner margin of hind wing; sometimes 
with sex scales on poeta of fore wing; ground light yellow 
Ole HEWSON MMSE Go ae oulgoisous coon Sou bd bias 21. Blepharomastix. 

. Second segment of pales rounded; the third well set off but 
small. 

8. Third segment a third as long as second, fine-scaled and 
rounded. : 

9. Maxillary palpi distinct; cell of hind wing at its lower angle 
reaching decidedly more than half way to outer margin 
(HOT SSG) aro caer senacmale ee ithitel = oyasdhoetersnet iaigeaeansteeraas 30. Hellula. 

9. Maxillary palpi obsolete; cell of hind wing aoe hardly 
eUbe Wey Wo) Ouluar mika, gage eos oodos ae kA. 26. Lygropia. 

8. Third segment of palpus broad and coarsely scaled, triangular. 
22% Conchylodes. 

1. Palpus more or less beaklike, porrect or oblique, with third joint porrect, and 
lying in the center of its terminal tuft, not on the upper side (figs. 339 
to 344); upper side of second joint always convex; R,; usually divergent 
from Rs... 

2. Eyes much narrower than front; truncate behind, with a wide hairy and 
scaly area of the head behind them (GOO SS 7(0) RASa at eee te ae 41]. Titanio. 

2. Eyes fully as wide as front, round, reaching practically to back of head. 
arapexsot hind wing angulate, subtaleates-. 0.5.0.5... s2).6-« 40. Diasemia. 
3. Apex of hind wing rounded. 

4. Front conical (fig. 339). 
5. Maxillary palpi as long as second ae of labials, broadly triangular, 

as in Scoparia:.-.... Sihayl dese ieee eyo ston mnelcteria: 
5. Maxillary palpi small and pointed. BIS ho micko Bom aickeeae 39. Loxostege.. 

4. Front oblique or rounded, without a point below; maxillary palpi never 
as long as second joint of labials, triangular. 

5. Palpi twice as long as head (figs. 340, 343). ; 
6. Hind wing yellow, contrasting with fore wing........ 42. Tholeria. 
Giebondiwinsimotpyellowseecee cery-ir aati le 46. Phlyctenia. 

5. Palpi projecting beyond head by less than its length (fig. 344). 

5 
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6. Front rounded out half the width of the eye, or nearly so (fig. 
342); male with a blister between R, and R; of fore wing. 

43. Autocosmia (helianthales). 
6. Front moderately rounded out or flat and oblique. 

(. Hind legs) twice as long as\body.;--.: 7.0. «seer 49. Lineodes. 
7. Hind legs moderate.* 

8. Maxillary palpi triangularly scaled, filling space between 
labialsand efrontasecmariwccswcl error 48. Loxostegopsis. 

8. Maxillary palpi slender but widened by rough scaling at the 
tip; more or less triangular (fig. 335)........ 31. Evergestis. 

8. Maxillary palpi small and slender. 
9. Fore wing half as wide as hind wing; outer margin half as 

long as inner; M, and Cu, separated at margin by from 
a third to half an interspace (fig. 323) ....36. Nomophila. 

9. Wings proportionate, fore wing nearly as wide (fig. 324) as 
hind wing. 

10. Male with a bulla on fore wing and distorted venation. 
32. Crocidophora. 

10. Male with fore wing pointed, much more than twice as 
long as: widevs.. {Js tad. noe ee eee ,..35. Stenophyes. 

10. Male with outer tibial spurs minute, at least the upper 
ONC siete ied tts Dae eee Ee ee 46. Phlyctenia. 

10. Male and sometimes female with a hyaline discal spot; 
brown with faleate fore wing.......... 44. Perispasta. 

10. Male without ‘sexual modification. 
11. Fore wing falcate; both wings half orange. 

45. Cindaphia. 
11. Fore wing with marked or rounded apex. 

12. Male antennze broadly laminate........... 29. Metrea. 
12) Male antennee ‘single: : +: 5..5 25. 5: 7a 47. Pyrausta.” - 

18. HYMENIA Hibner 

(Zinckenia Zeller) 

Palpi upturned (fig. 326) with the three segments nearly equal in length, the 
first two well set off and broadly scaled, the third much slenderer, upturned beyond 
vertex, smooth-scaled and acute. Male antenne somewhat thickened and obliquely 
notched at base. Maxillary palpi long and fusiform. Fore wing with R, approxi- 
mate to R,, R, divergent from base; M, and M,; somewhat approximate, Cu, well 
separated. Hind wing with cell, measured on the costal side, hardly a third the 
length of the wing, extending out below as usual; M, and M, approximate. 

Key to the species. 

A continuous white fascia from within cell to inner margin.......... 2. fascialis. 
Median fascia starting below cell; the spot in cell separate, often obscure. 

1. perspectalis. 
1. H. perspectalis Hiibner (Spotted beet worm). Brown, somewhat mottled with 

ochre yellow. Fore wing with a squarish spot in cell; a weak antemedial line 
across the wing; a postmedial fascia from costa at three-fourths way to apex, 
extending a third way across the wing, with two small dots below and beyond 

33 A few members of the first group with triangular palpi, May run out here, but may 
be distinguished from most of the following genera by Rs which is curved and approxi- 
mate to R,,, at base. 

37 Sameodes may run here, but differs by its close-scaled palpi with well-set-off third 

joint. 
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its lower end; a nearly straight, but waved, fascia from below the spot in the cell 
to the middle of the inner margin; hind wing with a median fascia, entirely very 
narrow, or irregular and widened to twice its width above and below cell. All 
the markings either translucent white or obscure yellowish, defined with dark 
brown. 22 mm. (animalis, exportalis, Guenée, primordialis Zeller). 

Late autumn. Larva on beet and chard; in greenhouses also on Alternanthera. 
Green with black tubercles. Several broods, breeding continuously in greenhouses. 
New York to Illinois and south; also world-wide in the warm-temperature and 

tropical regions. New York: Ithaca. 
2. H. fascialis Cramer (Hawaiian beet webworm). Brown, not varied with yel- 

low; antemedial line obsolete; a broad white patch running up from middle of 
inner margin to middle of cell, obliquely truncate above, and often sending out a 
tooth toward anal angle; a large, white bar from costa, at three-fourths, halfway 
to anal angle; with two white dots beyond its lower edge. Hind wing with a broad, 
nearly straight, white median fascia, slightly broadened at the middle. 20 mm. 
(recurvalis Fabricius). (H. 47:28.) 
Larva on beet, chard, mangels, Amaranthus, and various weeds; sometimes 

injurious. The moth is taken in the North, late in the fall. 
Subtropical, straying north to New York and western Pennsylvania. 

19. DESMIA Westwood 

Palpi with first two joints broadly scaled (fig. 327), the second rounded at end; 
third joint short, with a more or less triangular tuft in front (less marked than 
in Diastichtis) well set off, attached to upper side of second joint. Fore wing of 
male (fig. 320) with outer margin oblique and about as long as inner; hind wing 
relatively small, with lobed and sinuate costa and more or less extended anal 
angle; female more nearly normal; fore wing with marked apex; hind wing with 
waved outer margin. Fore wing with R, and R, very long-stalked. Hind wing with 
M, and Cu, closely parallel for a greater distance than usual. Male antenne with 
a notch at middle of shaft, preceded by a scale tuft. The species are black with 
white markings. 

1. D. funeralis Hiibner. Black, fringe white; fore wing with two large oval 
spots; hind wing with a broad oval transverse band in middle, not quite reaching 
costa or inner margin; in the female partly or completely divided into two spots. 
20-28 mm. (H 47:37.) 

Rather common. Moth from May to October, with two or three broods. Larva 
(grape leaf folder) sometimes injurious to grape; more rarely on Cnothera and 
Cercis. 

Generally distributed. New York: Fentons (Lewis County), Lewiston, Buffalo, 
Niagara Falls, Ithaca, Big Indian Valley, Onteora Mountain, Schenectady, Rhine- 
beck, New Windsor, Pearl River, Katonah. 

20. DIASTICHTIS Hibner 

(Botis, in part; Bocchoris Moore). 

« Front flat, oblique (fig. 334); palpi obliquely porrect, with a triangular tuft on 
second joint; third joint well set off, set on upper side of second, with a distinct 
\ rminal triangular tuft, rarely appressed against the tuft of second joint. Fore 
wing pointed, broad; R,; moderately curved, divergent; hind wing ample; Cu, 
piverpent fringe on Cu more distinct than usual; cell nearly two-fifths of length 
of wing. 

1. D. argyralis Hiibner. Bright ochre yellow (leather-brown in the northern 
variety ventralis Grote), usually with an irregular series of dark brown ringed, 

18 
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silver-white postmedial dots, the three middle ones much farther out than the 
others; rarely, with markings obsolete. Hind wing a little duller, usually immacu- - 
late. 25 mm. 

July. 
The two varieties overlap widely and intergrade. Westward the species seems 

also to intergrade with D. fracturalis. 
Generally distributed, north to New Hampshire and Wyoming. New York: 

Albany, New Windsor, Poughkeepsie, Crugers, Pearl River, Clove Valley, (Staten 
Island) East New York (Long Island). 

2. D. talis Grote. Crimson; median area translucent yellow, divided by a 
squarish crimson spot over the end of the cell, reaching the costa, and also touch- 
ing the crimson base at the costa. A minute, hyaline antemedial spot. Hind 
wing with the crimson confined to the base; a small quadrate spot on end of cell, 
only a third way out, touching the basal crimson area, and a brodd irregular 
border. 18 mm. 

June. 
Virginia; south to the tropics. 

21. BLEPH AROMASTIX Uederer 

(Nacoleva, in part; Lamprosema, in’ part) 

Typically with male antenne simple and ciliate, smooth in B. rivulalis; front 
‘somewhat rounded out; palpi trapezoidal, beak-like, the third segment lying along 
the upper surface of the second, or somewhat prominent, obliquely divided in two 
colors by a line running to the tip of the tuft; maxillary palpi slender, slightly 
truncate at tip when perfectly fresh, extending to the tip of the upper surface of 
the second joint of the labials. Fore wing fully twice as long as wide, with marked 
apex and anal angle, and even, slightly excurved outer margin. Venation normal 
(fig. 322), R; divergent from R,,,. Hind wing with all veins divergent. 
Ranalis is our only typical species. Magualis and rivulalis are transitional to 

Lygropia; stenialis is apparently a Nymphuline, near Nymphula, but R, is con- 
stantly free and it is user placed in Blepharomastix. 

Key to the species 

1. Evenly luteous)to) light: browns 6060). ohne oleh eee 1. ranalis. 
1. Ground yellow and white.’ 

2) Median area: “yellow aac Gi patlate Serbs ten diets «feel ea ee eee 2. magualis. 
2. Median area white, except toward costa. Liao, lo ABA ommtOUla lise 

1. Ground yellow, heavily shaded with umber brown. Dine a eee ....4. stemialis. 

1. B. ranalis Guenée. Clay-color, occasionally light brown, especially.in western 
specimens; markings darker dull brown; costa shaded with brown; antemedial line 
excurved, often followed by a dark dash (claviform)-in fold; orbicular a well- 
marked ring; reniform a double bar or oblong outline; postmedial line in male 
normally of two parts, the upper part running straight from the costa to the outer 
margin at Cu,, the inner from the discal dot to the anal angle; the two sectors 
sometimes connected by a line along Cu,. Female normally with a continuous line, 
strongly sinuate on Cu,. A broken brown terminal line. Hind wing similar, with 
a single dark discal bar. 20 mm. 

Larva webbing leaves of Chenopodium. 
New York to Missouri and south. New York: Buffalo, Ithaca, Poughkeepsie, 

New Windsor, New York City. 
2. B. magualis [sic] Guenée. Yellow, base pale toward inner margin; sub- 
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terminal space contrasting, white; lines fine, nearly black; orbicular and reniform 
as before, heavy, and nearly filled with brown; antemedial line excurved from 
orbicular to inner margin, an oblique basal line before it; postmedial line as in 
B. ranalis, but heavier, the horizontal part slightly oblique above Cu, and touching 
the lower side of the reniform; subterminal line nearly parallel to postmedial, 
often touching the outer margin at Cu,, and the postmedial at its angle; twice as 
far from postmedial below the horizontal part as above. A continuous brown 
terminal line and a broken line in fringe; a brown bar across the terminal space, 
opposite the cell. Palpi less beaklike at the tip than in B. ranalis, the entire tip 
brown; third segment short and blunt; maxillary palpi rather shorter. This 
species and the next might go better in Lygropia. 15 mm. (magnalis auct.) 

* June. 
Central Illinois and southward. 
3. B. rivulalis Hampson. Fore wing with a fringe of rough hair on under side 

of costa, fore coxa and femur with expansible tufts, head as in B. magualis. White; 
more or less of base, costa, and whole outer margin pale yellow; markings brown- 
black. Hind wing similar, base with four irregular and more or less interlocking 
lines; the first and fourth typically complete and excurved, fifth line running to 
orbicular; postmedial line much as in 2. magualis, the offset running along Cu, 
and not touching the reniform, the space beyond it not white; subterminal line 
well separated, except the horizontal portion, which is fused with the postmedial on 
Cu,. Reniform a double brown bar; a brown bar beyond it in the postmedial space, 
below which there is an oval white patch above Cu, (this region is yellow in B. 
magualis). Terminal line strong. 20 mm. 

Rare; in June and in late August. 
Quebec and Illinois, south to Pennsylvania and North Carolina. 
4. B. stenialis Guenée (figs. 322, 332). Light yellow, shaded heavily with brown; 

the yellow ground most constant before the postmedial, line, and the brown filling 
the terminal area, except for a narrow line just beyond the postmedial line and 
the costa toward the apex. Lines as in B. ranalis, thicker, but broken; orbicular 
and reniform thick, obscured by the brown shading; basal line represented by a 
brown shade. Hind wing similar. Palpi obliquely upturned with segments well 
set off; the third segment a third as long as the second and broadly scaled; 
maxillary palpi truncate, subtriangular, and as long as second segment of labials. 
18.mm. 

Not rare; in swamps in June and July. Larva unknown, possibly aquatic. 
Closely related to Geshna primordialis, and very near the point of separation of the 
Nymphuline and Pyraustine. 

Generally distributed. New York: Gowanda (Wild), New Windsor. 

22. CONCHYLODES Guenée 

(Spilomela Guenée) 

Labial palpi thick and smoothly upcurved; the first two joints rather marked, 
not triangular, and third joint short and triangular. Maxillary palpi minute; 
antenne prismatic, front flat, oblique, prominent. Fore wing with R, slightly 
approximate to R,,,; hind wing with M, shortly stalked, M, and M, approximate. 

The southern species C. diphteralis eats pecan. 
1. C. ovulalis Guenée. White, abdomen with fifth to seventh segments yellow, 

second and fourth with black bands. Fore wing with straight basal and ante- 
medial lines; postmedial line excurved from costa at four-fifths to inner margin at 
four-fifths, fine except on costa; orbicular a black patch; reniform a heavy black 
ellipse with a white line in the center; subterminal excurved, parallel to outer 
margin, much heavier than postmedial line. Terminal line rather strong, black. 
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A black line from inner margin at one-third up to cell beyond orbicular, then 
along lower side of cell to reniform, then much finer and running to inner margin 
at lower end of postmedial line (of which it is morphologically a part); more 
rarely, with its lower end joined to the lower end of the postmedial line and not 
going below A. Hind wing with black discal bar, postmedial, subterminal, and 
terminal lines, and loop, much as in fore wing. 25 mm. (platinalis auct., not 
Guenée). (H 47:60.) 

June and July; September. Larva probably on sycamore. In C. platinalis, 
which was described from Missouri but has since only been taken in South America, 
the subterminal line is irregularly thickened, and the postmedial line joins the 
looped line above the fold. 

North Carolina to central Illinois, Missouri, and south. 

23. PANTOGRAPTA Lederer 

(Sylepta, in part) 

Similar to Conchylodes; front less prominent below (fig. 329); R,; more strongly 
curved and approximate to R;,,. Hind tibia of male of our species clothed with 
long hair on outer side. 

P. limata Grote and Robinson. White, shaded with pale yellow; marked with 
dull brown. Basal line excurved, much nearer to base than to antemedial; ante- 
medial line excurved and slightly wavy; orbicular higher than wide; a brown 
outline, constricted in the middle; claviform a brown ring, separate from ante- 
medial line, with a line running from it to inner margin; reniform a strongly 
irregular brown outline; postmedial line heavy, distinct on costa, obscured below, 
but when traceable, wavy and parallel to outer margin; subterminal wavy and 
parallel to outer margin, even at costa. Terminal line even, continuous. Outer 
third from M, to inner margin, and inner margin beyond middle suffused with 
dull brown, obscuring the marks. Hind wing somewhat suffused with brown; with 
a pale spot beyond the double discal bar, and a strong deeply serrate double post- 
medial line. 37 mm. (H 47:38.) 

Moth in June to August. Larva a leaf roller on linden. 
General in distribution. New York: Vicinity of Buffalo, Ithaca, Big Indian 

Valley, Ilion, Poughkeepsie, New Windsor, Long Island. 

24. SYLHEPTA Hubner 

Similar to Pantograpta; male hind tibie normal; maxillary palpi and third 
segment of labials rather smaller. 

1. S. penumbralis Grote. Light fuscous, shaded with slightly darker fuscous 
toward margin and slightly paler beyond the postmedial line. Palpi wholly concolor- 
ous. Lines diffuse, a little darker: antemedial strongly oblique outward, obsolete on 

costa; discal mark a vertical bar; postmedial line subdentate, excurved a little 
below cell, running far in on Cu., but rarely as far as opposite the discal bar. 
Hind wing similar; discal bar less than a third way to apex, postmedial line much 
as in fore wing. 30 mm. (silicalis Guenée.) 

May; September and October. 
Ohio to Illinois, Missouri, and Florida. 
2. S. obscuralis Lederer. Identical in markings with S. penwmbralis, but ochre- 

ous, veined and shaded with fuscous, the shading especially beyond the reniform 
along the outer margin; rarely nearly even fuscous. Orbicular a small dark circle, 
reniform a lunule, both pale filled; dark terminal bars more distinct. 

Larva on Phytolacca decandra. ; 
St. Louis, Missouri; Florida; an orange race in Arizona, with intergrades in 

Texas. 
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29. PILOCROCIS Lederer 

(Zinckema, in part) 

Similar to Pantograpta and Sylepta. Third joint of palpus rather smaller, in 
some species with a triangular tuft, but smooth in the typical group (fig. 333). 
Antenne of male in our species (typical Pilocrocis), with a notch at the base of 
the shaft, and thickened and roughly scaled beyond. Fore wing with a thick 
fringe on basal half of costa above. 

The known larve eat Convolvulacex. 
1. P. ramentalis Lederer. Fuscous brown; lines as in Sylepta penwmbralis, clean- 

cut, whitish, slightly defined on the side toward the median area, with darker 
brown. 25-28 mm. (perfuscalis Hulst.) 
Northward this species has only been taken in the fall. 
New York to Central States and south. New York: Ithaca. 

26. LYGROPIA Lederer 

Palpi similar to those of Pantograpta, upturned, somewhat broadly scaled, with 
marked first and second segments; third segment small, scaled, and attached to 
upper side of second. Fore wing with R, divergent from R;,,. Moths slighter 
than in the preceding genera; normally yellowish with contrasting markings; 
similar on both wings. No secondary sexual characters in our species. 
A large tropical genus to which octonalis doubtfully belongs; nymphulalis and 

magualis, treated as Blepharomastix, might be better placed here. 
1. L. octonalis Zeller. Pale lemon yellow; fore wing with a rounded light red 

patch at base of costa; antemedial patches on costa and inner margin, median 
ones on costa and cell, and sometimes a terminal bar on costal half of wing, all 
finely edged with black. Traces of black transverse lines. 15 mm. (LHustia«ia, 
Orobena; sexmaculalis Grote.) 

Southern States; doubtful in our area. 

27. HUDIOPTIS Hubner 

(Margaronia Hiibner; Phakellura Poey; Glyphodes Guenée; Marga- 
rodes Guenée, not Guilding) 

Male antenne normal in our species; palpi oblique, the second joint in hyalinata 
and nitidalis (fig. 331) rounded, practically as large as the eye; third joint 
minute but distinctly set off. Second joint of palpus in quadristigmalis (fig. 330) 
rather smaller, trapezoidal, with triangular terminal tuft, the third nearly con- 
cealed in the vestiture of its upper side and not reaching the point; the vesti- 
ture at the tip of the palpus wholly borne by the second joint. Palpus obliquely 
divided into brown and white, the line of division running almost to the tip of 
the tuft. Abdomen of male, in our species, with large fanlike terminal tuft. 
Maxillary palpi large, triangular, almost as in Blepharomastia stenialis. Wings 
(fig. 321) very finely scaled, translucent; R, curved and approximate to R;,,. Mar- 
gins even. 

Key to the species 

Fore wing white with narrow dark costa...................... 3. quadristigmalis. 
Fore wing white with broader black costa and outer margin........... 2. hyalinata. 
Fore wing brown with yellow median patch....................-..4- 1. nitidalis. 

1. E. nitidalis Cramer. Fore wing brown, with a translucent irregular yellow 
patch extending from beyond and below end of cell to inner margin. Hind wing 
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translucent yellow, with marginal third brown. Anal tuft yellow and brown. 
30 mm. (H 47:43.) 

August. Larva in stems and fruit of the melon family. 
Massachusetts to Missouri and south to the tropics. New York: Albany. 
2. E. hyalinata Linneus. White. Costa with an even black-brown band reach- 

ing inner margin at base, and covering cell; outer margin with an equally 
broad band; hind wing with blackish band evenly tapering to anal angle, the 
fringe whitish. Tuft of male black and yellow (in aberration niveocilia aupson 
wholly black). 28 mm. (H 47:39.) 

Larva with H#. nitidalis; sometimes injurious. 
Quebee to Colorado and south. New York: Buffalo, Brooklyn. 
3. E. quadristigmalis Guenée. Almost transparent; white, costa brown above R; 

two black discal dots, and one representing orbicular, rarely absent. Tuft white. 
25 mm. (H p. 394 f. 217.) 

Not rare. 
Quebee to Colorado and south. New York: Ithaca, New Windsor. 

28. CONDYLORRHIZA Lederer 

Similar to Eudioptis; palpi beaklike, the third joint rather long and lying along 
the upper face of the second, reaching its tip. 

Perhaps H. quadristigmalis would be better transferred to this genus. 
1. C. vestigialis Guenée. Typically very pale brown; in variety tritealis Walker, 

translucent light lemon yellow, with lines brown; antemedial strongly oblique out 
toward inner margin; orbicular a dot, reniform a short bar. Postmedial line 
strongly excurved at middle, sinuous, bent at a right angle below cell, and then 
ending perpendicular to inner margin. Terminal line and fringe brown. Hind wing 
concolorous, with discal bar, an irregular postmedial line, and partly fused sub- 
terminal and terminal lines, most distinctly separate toward costa. Anal tuft 

_fanlike, black. 30 mm. 
Larva on willow. 
Subtropical, straying in late fall north to New York and western Pennsylvania. 

New York: Ithaca. 

29. METREA Grote 

Palpi upturned and not very broadly scaled, with porrect third joint, smoother 
than usual in Pyrausta; maxillary palpi filiform; venation normal, R, divergent; 
wings more rounded than usual. 

1. M. ostreonalis Grote. White, a little translucent, especially the hind wing. 
Fore wing with a diffuse dark gray patch at end of cell (rarely absent) enclosing 
a diffuse blackish discal dot. Two large, partly confluent, obliquely placed gray 
patches in fold and below A, below end of cell; a gray subterminal shade helow 
M,, resting on inner margin. 30 mm. 

July. Rare. 
Quebec to Connecticut and western Pennsylvania. New York: Peru (Everett). 

30. HELLULA Guenée 

(Cabbage web-worms) 

Palpi obliquely upturned (fig. 336), the first two joints marked, the third fairly 
long, closely scaled, oblique, well set off; maxillary palpi filiform. Venation nor- 
mal, the veins well spaced; the scales on the discal bar very slightly raised, and 
often slightly metallic. 

The species are not well understood. 
1. H. undalis Fabricius. Pale luteous, usually heavily shaded with fuscous; 

lines white, wavy, defined with blackish; basal line fragmentary; antemedial com- 
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plete, transverse; postmedial complete, strongly sinuous, and distinct, sharply bent 
in on R, and on Cu, and A; a series of black terminal dots, immediately preceded 
by an even whitish line, defined on inner side with darker. Discal lunule black, 
with grayish white center kidney-shaped, concave on outer side, with more or less 
distinct blackish shades before and beyond it. Hind wing cream-white, with a 
broad, even but diffuse, darker border, and dark gray terminal line. 15 mm. 
(rogatalis Hulst. ) 
Apparently introduced from the Old World. Larva most often on Crucifere 

and sometimes injurious in warm countries. : 
Southern States, probably not quite reaching our area. 
2. H. phidilealis Walker. Similar to H. undalis; clay-color; hardly, if at all, 

shaded with blackish; the lines not quite so irregular and defined with slightly 
darker clay-color; the region about the reniform concolorous; reniform rounded- 
trapezoidal, oblique; rather smaller than in H. wndalis, not concave on outer side 
and strongly iridescent with violet. Hind wing whiter, its border less distinct. 

This form appears to be the native representative of H. undalis, and possibly 
interbreeds with it. Intermediates appear to be rare. 

Southern States and southward; doubtful in our area. 

31. EVERGESTIS Hiibner 

(Pionea, Mesographe) 

Similar to Pyrausta; maxillary palpi extending fully to end of second segment 
of labials, rather truncate at tip (fig. 335). Labial palpi rather more closely 
scaled, the third joint porrect, moderate, pointed, its base hardly concealed in the 
vestiture of the second joint. 

l. E. straminalis Hiibner (Purple-backed cabbage worm). Straw yellow, some- 
what dusted with brown; basal line obscure, angulate at middle when most 
distinct; antemedial line from costa at two-fifths, perpendicular to cell, deeply 
concave across cell, forming a sharp tooth on Cu,, the tooth touching the lower 
end of the reniform, then strongly oblique to its inner margin; postmedial line 
excurved above; below, parallel to outer margin and slightly waved; reniform a 
brown outline, deeply constricted at middle, normally 8-shaped. Subterminal 
region shaded with brown, outlining a triangular yellow patch on upper part of 
outer margin; terminal line brown. Hind wing translucent whitish, yellower 
toward margin, with traces of a fine brown postmedial line, and a narrow brown 
terminal band. 20-25 mm. (H 49:45.) 
May to September; two broods, flying mainly in June and Aupuat. Quite variable 

in the amount of brown shading. Larva dark green or violet, shaded with yellow 
on sides and paler below; with black head and tubercles; on Cruciferze in 
September, rarely injurious. 

Very common northward; also in Europe. New York. Common everywhere. 
2. E. rimosalis Guenée (Cross-striped cabbage worm). Fore wing rather longer 

than EH. straminalis; hind wing with marked apex, less faleate than in Diasemia, 
Fore wing light yellow, shaded with brown along the costa, over end of cell, and 
more heavily on outer third; the upper boundary of the latter shade forming an 
oblique streak running to the apex; antemedial and postmedial lines brown, weak, 
subparallel to outer margin, wavy, nearly trisecting the wing; with faint lines 
between them; reniform spot dark, obscure. 27 mm. 

Eggs in a cluster, overlapping. Larva bluish gray with three or four trans- 
verse black stripes on each segment, and a bright yellow stigmatal band. Prob- 
ably three broods; pupa in the ground; the third brood wintering and emerging 
in April. 
West Virginia to Illinois, Colorado, Washington, and south, New York: Long 

Island. 
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32. CROCIDOPHORA Lederer 

Similar to Evergestis and Pyrausta; the palpi typically with the hair on the 
second joint longer, covering base of third (fig. 341), but short.in C. tuber- 
culalis. Fore wing with a bulla at end of cell, between R, and R;, R; curved 
down to make room for it in males; sometimes with highly developed sexual 
modifications. Antenne normal in our _ species. 

The style of markings associates this genus with Pyrausta rather than with 
Evergestis; but it is customarily put here. 

Key to the species 

Subterminaléa dentatewine..5. 14sec Se pedo 2 cy ee eee l. serratissimalis. 
Subterminalvaubroad evenushade.. a6. 40 ceo renee oe ee eee 2. tuberculalis. 

1. C. serratissimalis Zeller. Male retinaculum formed into a large blackish 
scale tuft, covering a fovea; the base of Cu curved up around it; no distinct 
fovea in cell Cu,, but with wing rather thinly scaled. Fore wing pale straw 
yellow with some light brown on veins; antemedial line somewhat waved and 
oblique, obscure in male, postmedial line sinuous, rather broad and even, deeply 
bowed in opposite cell and across Cu, and A; with more or less distinct brown 
shades before it; reniform a dark bar;- subterminal deeply denticulate, nearly 
parallel to outer margin; terminal line fine, continuous, brown. Hind wing with 
postmedial and subterminal lines as in fore wing, but the postmedial less 
sinuous. 18-25 mm. 

Superficially this species is very near P. penitalis, but is distinguished by the 
serrate subterminal line on the hind wing. 

June to September. 
New Jersey. New York: Newport, vicinity of Buffalo, Otto, Potter Swamp 

(Yates County), Ithaca, Schenectady, Poughkeepsie, New Windsor, New York 
City. 

2. C. tuberculalis Lederer. Male with fovee much larger, tuft representing 
retinaculum much larger, covering a fovea; a large fovea in cell Cu at base, 
distorting Cu, and lower edge of cell; which runs almost transverse from Cu, to 
Cu,. Light straw yellow, no dark on veins; translucent. Antemedial line about 
as in C. serratissimalis, less wavy; postmedial sinuous below cell, but evenly 
convex opposite cell; subterminal shade much broader, even, sometimes suffused 
out to outer margin; terminal line obscure; discal dot faint, vertical. Hind 
wing with even excurved postmedial line, and broad subterminal shade. 15 mm. 

June and July. 
New York to central Illinois and south. New York: vicinity of Buffalo, Lan- 

easter, Ithaca, New Windsor, Long Island. 
C. pustuliferalis Lederer has narrower wings, a dentate postmedial line, and 

sometimes an inconspicuous dentate subterminal line. It occurs in North Caro- 
lina and southward in May. 25 mm. 

33. SAMEA Guenée 

Palpi moderate (fig. 328), upturned, the first two joints well marked off and 
broadly scaled, the third small, close scaled, and lying on the upper surface of 
the end of the second; maxillary palpi small, porrect. Fore wing subfaleate, 
somewhat translucent; R; curved and somewhat approximate to R,,,. Hind wing 
subfaleate; a prominent tuft of scales at base of Cu above, representing the 
usual fringe. 

S. ecclesialis Guenée, a widespread tropical species, may possibly occur in our 
area. The abdomen of the male has long curved tufts on the sides of the 
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fourth segment. It certainly occurs north to the coast of North Carolina. 
(H. 48:2.) 

34. SAMEODES Snellen 

(Pyrausta, in part) 

Palpi nearly as in Pyrausta with very little loose hair, the third joint practically 
terminal. Fore wing with R,; curved and more or less approximate to R,,,, apex 
marked. Markings as in Samea, but without the tuft on base of Cu of hind 
wing. 

1 8. adipaloides Grote. Abdomen brown, in the female with some yellow scales 
on the base and white ones at the apex of the segments, the first segment often 
yellow. Male without a dorsal tuft. Straw yellow. Costa gray-brown above 
R; outer margin broadly gray-brown, with sharp inner boundary two-thirds way 
in to the postmedial line and roughly parallel to it; orbicular, claviform, and 
reniform spots represented by large gray-brown patches, the first two broadly 
in contact, antemedial line fine, gray-brown, excurved, running shortly before 
the orbicular and claviform; postmedial deeply sinuate below cell, extending in 
along Cu, to below end of cell; scalloped on veins; the veins more or less defined 
with brown; hind wing similar, without brown patches in disc; postmedial line 
confluent with border at Cu,. 20 mm. : 

July to September. 
Generally distributed. New York: vicinity of Buffalo, McLean Bogs, Big Indian 

Valley, Schenectady, Rhinebeck. 
I have seen S. elealis Walker from North Carolina and south (adipaloides 

Barnes and McDunnough, but not of Grote’s original figure and description). 
The costa is mostly yellow; the male has a black dorsal tuft on the abdomen, 
which is more largely yellow. 

30. STENOPHYES Lederer 

(Crocidophora, in part) 

Palpi trapezoidal, closely and a little roughly scaled, with third segment ter- 
minal; maxillary palpi moderate; front oblique. Fore wing with R; approxi- 
mate to R;,,; costa practically straight; fore wing more than twice as long as 
wide, much more in male, with apex marked; outer margin strongly oblique and 
nearly as long as inner; hind wing much longer to apex than to anal angle; 
abdomen long and conical. Wing translucent. Markings as in Sameodes. 

1. S. huronalis Guenée. Yellowish white; lines fine, light brown; orbicular, 
claviform, and reniform large, squarish orange-ochre patches, edged with brown; 
a yellow basal shade; antemedial line erect, wavy, nearly meeting lower angle 
of claviform; postmedial oblique, but less so than outer margin, offset inward 
on Cu., and then oblique to inner margin. Outer margin light brown, sending 
an extension to the postmedial line opposite the cell and at the anal angle. Hind 
wing with two broken gray transverse lines, the outer meeting margin near Cu; 
outer margin broadly gray at apex, tapering off to anal angle. Male 25 mm; 
female 20 mm. (serinalis Walker). 

September and October. 
Described from Canada but only seen from North Carolina and southward. 

36. NOMOPHILA Hiibner 

Palpi as in Pyrausta, rather closely scaled (fig. 338); fore wing over 214 times 
as long as wide (fig. 323); the outer margin less than half as long as the 
inner; hind wing ample, nearly twice as wide. 

1. N. noctuella Schiffermiiller. Fore wing dull gray, orbicular, reniform, and 
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claviform large, darker, but rarely contrasting, outlined with black; orbicular 
and claviform horizontally oval and often slightly separated; postmedial finely 
dentate when distinct; subterminal space finely strigose, with two streaks to an 
interspace. Hind wing contrasting, pale luteous at base. 28 mm. 

June to October. 
The narrow wings and dull coloring make this species look like a Phycid. It 

is one of the commonest Pyralids. The larva is a general feeder on low plants, 
and has been reported definitely from Polygonum. It is yellowish green, with 
darker tubercles. 

Distribution world-wide. New York: common everywhere. 

37. POLYGRAMMODES Guenée 

Wings ample, the fore wing less than twice as long as wide, with strongly 
curved outer margin, stumpy looking. Wings translucent; R,; strongly curved up 

and approximate to R;,,; hind wing with a black scale tuft at base of Cu, as 
in Samea. Body stout, showing a strong tendency to grease; palpi as in 
Stenophyes. ; 

1. P. capitalis Grote. White with some violet iridescence; with white fringe. 
Fore wing overlaid with brown wool at base and inner margin. A fine, incom- 

plete, black, antemedial line, a rather irregular postmedial; basal line sometimes 
visible; orbicular a small ring; reniform a double black bar with a blackish patch 
below it; a blackish patch at apex. Hind wing similar. 37 mm. 

June. 
Mississippi Valley. ; 
Variety posticata Grote and Robinson is practically immaculate, with yellowish 

fore wing and white hind wing. The typical P. hirtalis Guenée, from Texas and 
south, is much smaller. The names have sometimes been interchanged in collec- 
tions, but I think the present use is correct. 

38. PACHYZANCLA Meyrick 

Structure much as in Nomophila and neighboring genera. Palpi rather smooth- 
scaled, somewhat beaklike, with third segment very small, on upper side of second. 
Fore wing triangular, twice as long as wide; M, concave up at base, and closely 
approximate to M;. (I very much doubt i: this genus is either natural or in the 
right place here.) 

1. P. perfusalis Walker. Fore tibia with a terminal tuft. Inner margin of hind 
wing distorted; anal angle lobed in male, with a short, stiff tuft, and an area of 
black raised scales above Cu,, which is distant from Cu, at margin. Dark fus- 
cous, antemedial line darker, excurved; postmedial running in a broad sweep 
from costa, far out toward outer margin, then in below cell to opposite reni- 
form, then nearly erect to inner margin. A blackish discal bar. Hind wing duller, 
with a slight postmedial line only. 22 mm. 

Larva on eggplant. 
Southern States; not seen from our area. 
2. P. bipunctalis Fabricius. No secondary sexual characters. Ground color 

dull luteous, darkening on costa and outer margin, and on apical half of outer 
margin of hind wing; with a short thick solid black reniform spot hardly higher 
than wide, and smaller round orbicular dot. Subterminal line absent, and post- 
medial indented opposite the cell. 25 mm. 

Larva (southern beet webworm) on beet and a great variety of other her- 
baceous plants; injurious in the Gulf Strip. : 

Decatur, Illinois, and south. The eastern records, so far as traced, are in 
error for species of Phlyctenia and Pyrausta, especially Pyrausta nertextalia. 

L believe this species would go better in Sylepta. 
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39. LOXOSTEGE Hiibner 

(Phlyctenodes Guenée, Eurycreon Lederer ) 

Similar to Pyrausta, but with the lower part of the front drawn out into 
a sharp cone, or, in some western species, a more complex process (fig. 339). 
Hind wings usually more simply marked than fore wings. Eyes normal in our 
species, reduced in some western ones. 

wey to the species 

ll, xpRMge. I) hie ns owe yet yaa een p coon an cium oka orbin 6. 10. ophionalis. 
1. Expanse 15 mm. or more. 

2. Fore wing falcate. be Beier Aner esr emeD Lenina les. 
2. Fore wing with apex at most marked. 

3. Fore wing mostly white, with yellow costa................ 7. dasconalis. 
3. Fore wing yellow, nearly or quite immaculate. 
APE Gunil op COMCOlOLOUSt seis aeeye tye elise cece re pees 8. marculenta. 
Gls. Taraneh “Syraakes ay dab tl Re Aare ornte npic oon v ies late 3. similalis, variety posticata. 

3. Fore wing contrastingly marked, ot fuscous. 
4. Fuscous with a contrasting light yellow terminal band and square 

between orbicular and reniform. 
5. Postmedial line denticulate and fine in its upper course. 

4. sticticalis. 
5. Postmedial with its outer side even, often represented by a series of. 

NAC MWe DOES) oo) races Aaa pac yane Cat iaiten ote ale kenya ie ae ieee gs cores 5. commixtalis. 
4. Less mottled, “terminal space and space between orbicular and reniform 

not contrastingly pale. 
5. Cream-white, with contrasting gray or olivaceous veining, and dentate 

postmedial and subterminal lines, checkering the outer part of the 
WAT eer p eco as ohn esah ag Mla steal ean Wisi aaey shah aan ay calls Opals travel an sea 6. chortalis. 

5. Veins concolorous; postmedial line evenly sinuous; ground not cream- 
white with contrasting dark markings. 

6. Lemon yellow, with “proad contrasting rusty marks, including a 
terminal line on hind’ wing but no subterminal........ 2. helvalis. 

6. Straw yellow, with light brown to obsolescent markings, and sepa: 
rate subterminal and terminal lines on hind wing, or with the 
subterminal line only. 

7. Postmedial line strongly ,denticulate; hind wing with postmedial 
line distinctly curved above Cu,................. 8. marculenta. 

7. Postmedial very slightly denticulate or even, on hind wing 
StraichtitombelowiClyerrarie ts pei eh seni eran 9. mancalis. 

6. Fuscous to ochreous, hind wing with, at most, slight diffuse mark- 
ings, usually immaculate in JENICO GIOIA Gul ad Suen se 3. similalis. 

I. Fore wing falcate; hind wing with M, and M, closely approximate. Frontal 
prominence broad at the end, somewhat chisel-shaped. 

1. L. externalis Warren. Front with white side-lines. Light dull brown; lines 
fine, single, dark; antemedial irregular, excurved; postmedial sinuous, denticu- 
late, not bent in opposite cell; orbicular a dot and reniform a curved vertical 
line, all faintly defined with paler; no subterminal line. Hind wing slightly 
paler, with obsolescent postmedial only. 22-25 mm. (maclure Riley). 

Larva on Osage orange. 
Plummer’s Island, Maryland; western Pennsylvania, Illinois, and St. Louis, 

Missouri, south to North Carolina and Texas. 
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i Fore wing not. faleate, front definitely conical, usually with a sharp point; 
hind wing M, and M, closely approximate. 

* Hind tibie with outer spurs about half the length of the imner. 

2. L. helvalis Walker. Bright yellow; lines clean-cut, yellow-brown, single 
and not denticulate; costa yellow-brown; antemedial excurved; postmedial 
broadly excurved above, with a blunt inward tooth on fold; orbicular a dot, 
reniform a curved line; no subterminal. Hind wing paler, with a short straight 
postmedial line pointing toward anal angle; both wings with even terminal 
lines. 15-20 mm. (citrina Grote and Robinson.) 

September. 
Coast of Massachusetts to Florida and Texas. New York: Long Island. 
3. L. similalis Guenée. Typically dull ochre, somewhat shaded with fuscous; 

lines diffuse, dark, shading imperceptibly into the median area, usually more 
sharply defined on the side away from the median area, and defined with pale. 
Terminal line waved, postmedial somewhat sinuous und denticulate, when dis- 
tinct. Orbicular a blurred spot; reniform an oval spot or lunule, both dark 
and diffuse. Hind wing somewhat paler, dark toward margin, translucent at 
base; in fully marked specimens, with broad, vague, dark border, and sometimes 
a faint dark postmedial line. 20 mm. _ (licealis Walker, communis Grote, 
caffreiti Flint and Malloch. 

Variety intractella Walker is the dark, fuscous form; rantalis Guenée is prob- 
ably the same form; crinitalis Walker is brighter rusty orange, and posticata 
Grote and Robinson (miserulata Grote and Robinson) is nearly immaculate 

‘yellow with an immaculate white hind wing. Intergrades are common. 
Larva (the garden webworm) a general feeder, rarely injurious. Dull green 

above and yellowish below, with a double pale dorsal, and whitish lateral, line. 
Tubercles black. Four or more broods. 

Generally distributed. New York: Saranac Inn, Ithaca, Albany, Nassau; 
Woodhaven, Long Island. 

4. L. sticticalis Linneus. (Sugar-beet webworm.) Superficially very close 
to L. commixtalis; upper outer spur of male hind tibie nearly half as long as 
lower one. A little smaller than LZ. commixtalis and more lightly built. Fore 
wing with basal dash and streaks on veins nearly obsolete, light fuscous; 
orbicular thicker and more obscure; postmedial line distinctly and finely denticu- 
late; yellow terminal shade widened opposite the cell, followed by a single 
dark terminal line. Hind wing nearly concolorous, with a vague pale post- 
medial shade; yellow marginal shade evener; terminal line single. 25 mm. 

Larva gray-green, yellower on sides, with black head and pale, dark-ringed 
tubercles; a general feeder and sometimes injurious in gardens. 

Nantucket, Massachusetts; Madison, Wisconsin; Western States; Europe; 
probably introduced in the East. New York: Ithaca, Big Indian Valley, East 
New York. 

** Upper outer spur of male hind tibia reduced, less than a quarter the length 
of the inner spur. 

5. L. commixtalis Walker. Middle tibie with a groove and pencil. Luteous, 
heavily streaked with fuscous, especially on veins; terminal space yellow, 
not broadened opposite cell; a long black basal dash with a pale shade above 
it; antemedial line far out, deeply dentate, the longest tooth in the fold; 
orbicular a horizontal ellipse when distinct, often confused with antemedial 
line; followed by a yellow patch; this patch sometimes divided by a_ black 
dash connecting the orbicular and reniform spots; postmedial line represented 
by a series of black wedges, conspicuous beyond the cell, where their outer 
sides form an even line, and their points extend in along the veins to the 
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reniform, which is confused; black postmedial line deeply dentate below and 
finely so toward costa. A fuscous subterminal shade; terminal line double, 
the outer line in the fringe. Hind wing paler fuscous, sometimes with blackish 
veins on disc, sometimes with a vague yellowish postmedial shade, and nar- 
rower irregular yellow terminal band; blackish terminal line double. (A 
specimen from Newfoundland has all the yellow shades on the fore wing, except 
the terminal band, replaced by light blue-gray.) 25-28 mm. (cereralis Zeller.) 

Usually rare; sporadically injurious; usually confused with L. sticticalis, 
but easily distinguished in the male, by the hind tibie. Larva about like that 
of L. sticticalis. 

General in distribution. “ New York” (Grote). 
6. L. chortalis Grote. Pale yellowish, marked and shaded with light gray, 

appearing greenish on account of the yellow underlay. Veins contrasting gray; 
postmedial line serrate; subterminal gray, normally serrate; basal markings 
confused, largely lost in gray shading; hind wing whitish, with wavy sub- 
terminal and variable, often obscure, postmedial lines; terminal line dark gray. 
25 mm. 

Not rare from May to August. 
General, north to Northern Ontario and west to California. New York: 

Black Brook, Uphill Brook (Mt. Marcy), Clayton, Buffalo, Ithaca, Big Indian 
Valley, Onteora Mountain, Karner, Albany, Rhinebeck, New Windsor. 

7. L. dasconalis Walker. White, with traces of the markings of ZL. chortalis 
and a faint light gray terminal line; front of thorax and base of costa bright 
yellow. 

Apparently rare. June to August. Larva on Baptisia. 
Massachusetts to Illinois and south. New York: New Windsor. 
8. L. marculenta Grote. Upper outer spur minute. Pale lemon yellow; head 

deeper ochre; markings pale brownish gray, very slightly diffuse; antemedia] 
line excurved and somewhat wavy; postmedial sinuous and moderately dentate, 
most deeply on Cu,; subterminal a vague shade; terminal fine; orbicular and 
reniform small and diffuse. Hind wing similar toward margin, nearly hyaline 
white toward base; postmedial straight or curved; subterminal close to margin, 
sometimes fused with terminal line or absent in pale specimens. Markings 
often nearly obsolete. 20 mm. (probably obliteralis Walker.) 
May to August. Larva on Solidago. 
Massachusetts to Texas. New York: General. 
9. L. mancalis Lederer. Upper outer spur one-quarter the length of the 

inner. Similar to LZ. marculenta and usually confused with it. Rather duller 
straw yellow; rarely, with brown veins as in JL. chortalis; postmedial line 
almost evenly sinuate on fore wing; on hind wing straight from below costa 
to fold, and stopping there. Subterminal distinct, close to margin. Front 
brown with whitish shades; palpi light brown. 

June; August. Caterpillar on Convolvulus, Rumex, and mint. 
Maryland to Missouri and south (‘‘ Maine” in error). 

Ill. Very small species; costa and outer margin nearly straight, meeting at 
a sharp angle; front as im lL. externalis; palpi twice as long as head; 
maxillary palpi large, triangular, truncate at tip, hind wing with M, 
and M, widely separate, parallel at base. 

10. L. ophionalis Walker. Light yellow, suffused with tawny and brown; 
with a single straight red-brown and yellow subterminal band. 10 mm. 
North Carolina and south. 
A closely related form, with crimson ground-color, occurs on the sand _ bar- 

rens of Illinois. It may be a race of ophionalis. 
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40. DIASEMIA Guenée 

Palpi about as in Loxostege; rather short. Maxillary palpi large, trian- 
gular; male antenne broad and typically subserrate in male. Fore wing 
typically with faleate apex; venation normal, with R, divergent. Hind wing 
with apex subfalcate, outer margin excavate below it; M, and Cu, approximate; 
cell two-fifths length of wing; front rounded. 

Only the type species is normal in structure, janassialis is probably not really 
congeneric. 

1. D. ramburialis Duponchel. White, striate with yellow and dusted and mottled 
with brown-black; the white showing especially as a very irregular postmedial line, 
widened on costa and forming a contrasting patch on inner margin. Fringe cut with 
white. Hind wing with white mostly in broad antemedial and. medial bands, 
with a solid black band between them. 15 mm. 

Europe; Atlantic States; seen only from Florida. 
2. D. janassialis Walker. Male antennee strongly annulate, with rows of raised 

scales; hind wing excavate opposite cell, but not falcate; venation as in Pyrausta; 
palpi long, beaklike. Black, with heavy white postmedial line, discal spot, partial 
antemedial line and other usual markings; not at all powdery or striate. 

Southern States, north to North Carolina; not known in our territory. 
3. D. magdalena Fernald occurs north to North Carolina. It is yellow, with 

fine silvery ante- and postmedial lines converging to the inner margin, and with 
a similar terminal line and confused discal marks. 

41. TITANIO Hibner 

(Botts, in part) 

Similar to Pyrausta; front more prominent, rounded out and _ rough-hairy 
(fig. 337); gena a third as wide as eye, pale and conspicuous in pollinalis; eye 
narrower than front, with a chitinized band behind it; vestiture rough and 
more hairy than usual; with tufts on the tips of the large maxillary palpi. 

This is a subarctic development of Pyrausta, and apparently intergrades with 
it. Two or three species placed here in Titanio have been generally considered 
Pyraustas, but have the characteristic small diurnal eyes of this genus. 

Key to the species 

1. Black with two white spots. on fore wing.....................1. pollinalis. 
1. Gray. 

2. PRostmedial line’straight, whitish. 3.2..)o- 3. 4. +o eee 4. marginals. 
2. Postmedial line dark, denticulate and sinuate................2. ephippialis. 
2. Markings ObSOlebel irs. isc s/c ini caontvomiesths aiaie ee ee 2.23. torvalis. 

i Ground! of thind want yellow--= 2-0-0 ss. o- (insequalis group of Pyrausta). 

1. T. pollinalis Schiffermiiller. Black; two white spots on fore wing and a 
broken median fascia on hind wing. 20 mm. 
May and June; August. Larva on broom, and other Leguminose. 
Europe; reported from Pennsylvania. 

2. T. ephippialis Zetterstedt. Gena black, naked. Dark ash gray, somewhat 
powdery, especially the darker base; antemedial line wavy, oblique outward, dark; 
postmedial well out; excurved above, extending far in below cell, enlarging into 
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dots between veins; median area sometimes paler; ordinary spots small, solid, dark. 
Hind wing dark gray with more or less distinct dark and pale postmedial line and 
pale costa. 20 mm. 

July. 
Holaretic, south to Labrador. 

3. T. torvalis Meeschler. Dark fuscous, with some white scales, markings almost 
obsolete, so far visible like 7. ephippialis. Hind wing much paler. 20 mm. 

Greenland to Labrador. 
4. T. marginalis Walker. . Powdery mouse gray; blackish toward base and beyond 

postmedial line; under the lens showing blackish, white, and orange-brown scales. 
Antemedial line obscure, outwardly oblique, waved, postmedial line nearly straight, 

' white, contrastingly defined with blackish; orbicular a black spot, and reniform a 
small black patch; median area slightly paler, grayer, and more powdery. Hind 
wing with black-brown powdering on a luteous base; with a short straight post- 
medial line. 18 mm. . (stenopteralis Grote.) 

May. 
Maine to Alberta. 

42. THOLERIA Hiibner 

(Mecyna Guenée) 

Structure as in Phlyctenia, the third segment of the palpus not well set off, 
somewhat down-curved (fig. 340); midtibia with a groove and tuft of hair in male. 
Hind tibia normal; M, and M, more closely approximate than normal in Phlyctenia - 
and Pyrausta. 

1. T. reversalis Guenée. Fore wing brown with faint markings; hind wing bright 
yellow, with blackish apex. 30 mm. 

June and July. Larva on Baptisia and Lonicera. 
New York and Illinois to Florida and Colorado. New York: Ithaca, Oneonta, 

New Windsor, Staten Island; Glencove, Long Island (in a conservatory). 

43. AUTOCOSMIA Warren 

(Titanio; Metasia, in part) 

Front typically conically prominent, in our species (fig. 342), which belongs 
doubtfully to the genus, oblique and rounded out. Our species with a bulla 
between R, and R, of the male, as in Crocidophora; palpi moderate, beaklike, the 
third segment not well set off; hairy, normal; eyes wider than front; maxillary 
palpi larger, triangular; no veins approximate, not even M, and M,; wings rounded, 
with costa more arched than usual; normal. 5 

1. A. helianthales Murtfeldt. Ash gray, shaded with whitish, especially over the 
end of the cell, and costa opposite; postmedial line fine, white, convex above, more 
oblique than outer margin below, even, nearly touching terminal line opposite cell; 
a more or less irregular streak on A out to postmedial line, forked near its tip; 
a white line in base of fringe, preceded by a dark terminal line. Hind wing pale 
gray, with a white postmedial line far out, but receding toward anal angle. Upper 
tibial spurs more than three-fourths way to apex of tibia, very small. 12 mm. 

April to July. Larva forming a large blotch mine in leaves of. sunflower, the 
seattered frass mostly on one side. Whitish green, sometimes shaded with rosy. 
Head mottled brown, with whitish front; cervical shield whitish green with two 
large brown spots covering most of its surface. Tubercles dark. Pupa usually 
in the mine. Three broods, the last hibernating as larve in the cocoon. 
Northern and central Illinois; St. Louis, Missouri; Texas. 
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44, PERISPASTA Zeller 

(Pionea, in part) 
Similar to Pyrausta; fore wing in male with R, divergent from R;,,, running 

through the middle of a large hyaline patch beyond the cell, M, in male below 
the hyaline patch, near lower angle of cell; in female from middle of end of 
cell; fore wing falcate. 

1. P. ceculalis Zeller. Dark fuscous, with a faint excurved and sinuous darker 
postmedial line; fringe white in notch; hind wing nearly concolorous, with 
faint postmedial line and fringe white toward apex. 

Not common. June to August. 
Quebec and New Jersey to Manitoba, Colorado, and Texas. “New York” 

(Grote). 
I have taken this species within two miles of the New York boundary, at 

Ramsey, New Jersey. 

45. CINDAPHIA lUederer 

(Phlyctenia, in part) 
Similar to Pyrausta; fore wing subfaleate; abdomen rather long. Hind tibie 

of male much swollen, with both outer spurs reduced; mid-tibize slender. 
1. C. bicoloralis Guenée. Orange; outer two-fifths brown, the boundary marked 

by the sinuous darker brown postmedial line. Hind wing similar. 18 mm. 
(H 47:40.) 
May and June; late July to September. 
Generally distributed. New York: Lancaster, Ithaca, Big Indian Valley, Albany, 

Rhinebeck, Poughkeepsie, New Windsor, New York City. 

46. PHLYCTANIA Hiibner 

(Pionea Guenée; Udea Guenée) 

Similar to Pyrausta; palpi usually longer (fig. 343); middle tibie usually 
swollen; hind tibie usually with upper outer spurs rudimentary. 

The genus is hardly distinct from Pyrausta. For key to species see Pyrausta. 

* Upper outer spur of hind tibia much reduced. 

1. P. ferrugalis Hiibner (Celery leaf tier). Palpi twice as long as head. Hind 
tibia with upper outer spur obsolete. Dull light brown, sometimes reddish, or 
dusted with black; orbicular a slightly darker circle, reniform an hourglass-shaped 
spot; postmedial line parallel to outer margin from R,; to Cu., somewhat offset 
in on R,, and deeply looped in on Cu, and fold; with fine dark terminal dots and 
a double gray line in fringe. Hind wing much paler; fuscous toward outer 
margin, with a fuscous bar on upper half of discocellular; a spot on crossvein 
pee distincter below, and a fine dark gray postmedial line. 18 mm. (rubigalis 
uenée). 
Common all the year. Larva transparent green, with a white subdorsal stripe, 

and a pair of black spots on cervical shield. Head and tubercles pale. A general 
feeder on herbs, often injurious in greenhouses. Several broods. 

Massachusetts to Missouri and south. New York: Rochester, Brockport, Buffalo, 
Crosby (Yates County), Ithaca, Big Indian Valley, Albany, Pearl River, New 
Windsor. 

2. P. acutella Walker. Straw color, somewhat shaded with pinkish, broadly 
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streaked on the veins and more or less suffused with pale brown; no transverse 
markings, not even terminal dots. Hind wing yellowish, unmarked. 25 mm. 
(venalis Grote). 
June to August. 
Quebee to Wisconsin, south to southern New Jersey and Colorado. New York: 

vicinity of Buffalo, Potter Swamp (Yates County)’, Ithaca, Karner, Nassau, New 
Windsor. 

3. P. terrealis Treitschke. Palpi as long as head. Pale fuscous, heavily pow- 
dered on a luteous ground; markings darker, faintly defined with pale, diffuse, 
obscure. Antemedial line excurved, postmedial sinuous, running in to below the 
cell at Cu and then obliquely into inner margin at two-thirds way to hind angle; 
orbicular a vague dot, reniform a dark bar. Hind wing paler and translucent, 
except at margin, with diffuse darker postmedial line. A distinct gray ter- 
minal line and two dark lines in fringe on both wings. 25 mm. 
Two broods, flying mainly in May and August. Larva green, with black- 

dotted head and small black tubercles; on Solidago. 
Quebec, south to northern New Jersey, west to British Columbia and Cali- 

fornia; Europe. New York: Peru, North Creek, Lancaster, Jamestown, Crosby 
(Yates County), Ithaca, Big Indian Valley, Onteora Mountain, Fort Edward, 
Schenectady, Rhinebeck, New Windsor. 

4, P. extricalis Guenée. Cream color, dusted with dull brick-red, more coarsely 
than in P. terrealis. Antemedial line dentate, postmedial deeply and sharply 
dentate, drawn in below cell on Cu., as usual. Subterminal absent. Orbicular an 
obscure point, and reniform a vague lunule. Hind wing similar, postmedial line 
far out across i. to Cu,, as usual in the obscure Pyraustas; nearer outer margin 
than end of cell, then sharply angled in at Cu.; usually strongly dentate; often 
distinct only opposite the end of the cell. 25 mm. (dionalis Walker, oppilalis 
Grote). : 
May and June; July; September. Larva a leaf roller on alder. 
Generally distributed. New York: Peru, Newcomb, Big Indian Valley, 

Schenectady. 
The coarser, less regular dusting, obvious to the naked eye, will distinguish this 

species from P. terrealis. and theseusalis. 
4%. P. helvalis Walker. Similar to P. extricalis; normally more powdery, 

rougher looking, with orbicular a ring and reniform at least a double bar; hind 
wing paler, with more dentate postmedial line. 

This species is only certainly distinguishable from extricalis on genitalic char- 
acters, and I am not at all sure I have credited the various New York records to 
the right species. Both tend to be redder in the southern part of their range and 
grayer in the north. The caterpillar of helvalis is a leaf roller on poplar, emerging 
in July. 

Nova Scotia to Missouri. New York: Black Brook, Ithaca, Neversink. 

5. P. theseusalis Walker. Palpi exceptionally short. Wings dull ochreous, 
shaded with dull light brown, or, more often, almost wholly light brown, except 
narrowly beyond the postmedial line. Lines contrasting, hardly diffuse, dark 
brown, antemedial excurved, practically even; postmedial waved and_ sinuous; 
orbicular a dot, and reniform a brown bar. Terminal line continuous. Hind wing 
similar. Discal dot of hind wing below obscure. 25 mm. (feudalis Grote). 

July. Larva rolling the tips of various ferns, in June. 
General in distribution; Canada to Florida. New York: Mt. Marcy, Lewis 

County, Lewiston, Ithaca, Karner, Rhinebeck, Katonah, New Windsor. 
6. P. tertialis Guenée. Pale straw yellow or luteous, marked with dull brown; 

lines single, contrasting, brown; antemedial excurved, postmedial sinuous and 
strongly bent in below end of cell, strongly dentate; subterminal in light speci- 
mens deeply dentate, the teeth touching the postmedial and terminal lines alter- 
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nately, enclosing yellowish lunules beyond the postmedial and a fine dentate 
yellowish line before the terminal dots, which are triangular and alternate with 

the teeth of the subterminal line; a continuous brown line in base of fringe; 
hind wing similar. Orbicular and reniform usually suffused brown patches. 15-20 
mm. (plectilis Grote and Robinson; syringicola Packard). (H 47:47.) 

In dark specimens the wing' suffused with brown, the yellow only showing in 
small spots and streaks, except a postmedial patch on the costa, one between 
the orbicular and reniform, and a larger one between the reniform and post- 
medial line beyond cell. 
May to July; August. Larva in pith of elder. 
Generally distributed; very common northward. New York: common every- 

where. 

** Outer upper spur of hind tibia of male almost half as long as inner, about as in 
female; palpi beaklike, exceeding the head by twice its length. 

+ Fore wing exceptionally broad and squarish. 

7. P. fumalis Guenée. Fawn to chocolate brown; lines dark, not strongly 
dentate, single and contrasting; antemedial convex; postmedial somewhat excurved 
above, well out, nearly parallel to outer margin; angled on Cu,, and sharply con- 
cave to inner margin, but only running halfway into cell; reniform a lunule or 
obscured by a blackish patch. Hind wing grayer, with a slightly wavy post- 
medial line parallel to outer margin, the disc often suffuse with dark gray. 
22 mm. (H 47:55.) 

June to September. 
Nova Scotia to Pennsylvania and west. New York: Wilmington, Saranac Lake, 

Old Forge, Newcomb, North Creek, Fentons (Lewis County), Honeoye Falls, Oak 
Orchard Swamp, Ithaca, Big Indian Valley, Karner, New Windsor. 

{jt Fore wing narrow, with short outer margin and arched costa. 

8..P. itysalis Walker. lLuteous, the costa shaded with blackish, and orbicular 
and reniform large and blackish; hind wing with obscure markings, whitish, 
with a black dot on m-cu, as in P. ferrugalis. 28 mm. (P. turmalis Grote, 
hyperborealis Méschler, tillialis Dyar.) 

July. 
This species is transitional to Nomophila, but is easily distinguished from 

N. noctuella by its light ground color and its less exaggerated wing form. 
Labrador; Mt. Washington, New Hampshire (5000 feet). Widespread in the 

Western States. 

ttt Fore wing narrow, triangular, with straighter costa. 

9. P. roseopennalis Hulst. Fore wing with oblique outer margin and subfalcate 
apex; hind wing rounded; antenne annulate with rows of raised scales; front 
oblique, palpi fully twice as long as head; hind wing with M, and M, well sepa- 
rated, as in the last group of Loxostege. Fore wing pale yellow, with pink 
costa, except sometimes in the subterminal region; with the orbicular and reniform 
partly confluent with it; pink outer margin, and a large patch on outer part of 
inner margin, sometimes touching the reniform. Hind wing white, slightly yel- 
lowish at the apex. 18 mm. 

May, June, and September. 
Virginia; North» Carolina; New Brighton, Pennsylvania; Arizona. 
P. radiosalis Méschler, from Labrador, is unknown to me. 
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47. PYRAUSTA Schranck 
(Botis, ete., in part) 

Palpi beak-like, exceeding head by dies more than its length, usually more 
or less hairy (fig. 344); the third joint not well set off; eyes “normal or nearly 
so; maxillary palpi porrect; front oblique but not conical or chisel- shaped. Hind 
tibie of male with spurs normal. Wings ample (fig. 324). Fore wing with all 
veins normal, divergent; M, not at all concave at origin, hardly approximate to 
M,; frenulum-hook often absent; hind wing with M, and M, only shortly approxi- 
mate. No decided secondary sexual characters. Markings various. 

In the first group of the genus the markings are, except as noted, single, dark, 
on a somewhat lighter ground, with a more or less distinct paler shade beyond 
the postmedial line; antemedial line excurved, more or less waved, from costa at 
a quarter way out to inner mar gin before a third way out; the postmedial waved 
or dentate, well out, and concave opposite cell; excurved from M, to Cu,, then 
running in deeply to below end of cell above Cu; nearly perpendicular to inner 
margin; the subterminal line distinct, diffuse, or absent. The orbicular and 
reniform are normal in position, the former circular and the latter kidney shaped. 
The hind wing is similar or somewhat paler, with the antemedial line absent; 
a curved discal bar confined to the discocellular vein; no dark spot on m-cu; 
postmedial line running much as in fore wing, nearer outer margin than end of 
cell across M, to Cu,, concave above and retracted below Cu.; subterminal as in 
fore wing. The under side is much like the upper side, but with the markings 
more diffuse and the fore wing shaded with fuscous. The species are very 
close and some are doubtful. Of the Phlyctzenias, P. terrealis, extricalis, theseu- 
salis, and helvalis have similar patterns except as noted, also the Crocidophoras, 
Pilocrocis ramentalis, Pachyzancla perfusalis and bipunctalis, the Syleptas, ete. 

Key to species of Pyrausta and similar forms 

1. Both wings with basal half yellow and outer half brown. 
(Cindaphia bicoloralis ). 

1. Basal half of wings not contrastingly paler than outer half. 
2. Ground black; rarely, somewhat grayish on fore wing. 

3. White fringe only, or a faint postmedial shade also....... 30. niveicilialis. 
3. Grayish black, with darker postmedial line........ (Perispasta ceculalis) . 
SE WOM WLLe  SPOUS MON eaChmwAN Gest sisi iii iey ella 29. funebris. 
3. A white sinuous postmedial line and other markings. 

(Diasemia janassialis) . 
2. Immaculate dark lead gray; base dusted with white...... 32. demantrialis. 
2. Ground not black (rarely, purple-black marked with yellow). 

3. Fore wing with longitudinal streaks only.......... (Phlyctenia acutella). 
3. Fore wing with transverse markings, with spots, or immaculate. 

4. Hind wing nearly immaculate yellow, -contrasting with the brown fore 
VALINE wis ectucn an etiagal! eh Somer eaie apie main one peutaratle daring a MUR, A Ed (Tholeria reversalis ). 

4. Hind wing not yellow and contrasting with the dark fore wing. 
, otund wing orange-red) without pattern. -..55..00.2-4--- 23. tyralis. 

5. Hind wing bright orange to bright yellow; if yellow, marked with 
black or blackish. 

6. Hind wing with dark border and fine postmedial line only; fringe 
of fore wing dark. 

7. Fore wing “with a yellow patch beyond cell, before the post- 
medial Tine, whichis often obscure above, but always distinct 
and strongly excurved on under side............20. ochosalis. 
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7. Fore wing with yellow postmedial markings beyond the post- 
medial line, which is always distinct. 

8. Hind wing with two yellow bands parallel to outer margin. 
28. subsequalis, borealis. 

8. Hind wing with one broad yellow band, and black border, 
parallel to outer margin...... ah .21. generosa. 

8. Hind wing with postmedial yellow band straight as far as 
Cu, and pointing to anal angle. 

9. Ground black-brown..................rubricalis (western). 
9) Ground) lichtsred-brownine 444240004 cee oe 17. phenicialis. 

5. Hind wing pale yellow, without broad and clean-cut .contrasting 
markings, or not yellowish (sometimes with a pattern of fine lines 
or dots). 

6. Fore wing marked with pink, crimson, or purple (reduced to 
slight shades in some acrionalis). 

7. Fore wing dominantly light yellow, with pink borders and a 
large patch at anal angle........ (Phlyctenia roseopennalis). 

7. Fore wing half pink and half yellow, the pink not forming an 
anal patch or postmedial fascia..........+..2.. 22. laticlavia. 

~I . Fore wing olive, more or less shaded with purple. 
22. laticlavia, variety cimerosa. 

7. Fore wing varying from pink to violet; sometimes suffused with 
gray; often with a pale yellow terminal band and fringe. 

8. Hind wing with a diffuse gray shade at border, or all gray; 
yellow postmedial spot beyond the postmedial line. 

19. acrionalis. 
8. Hind wing with a definite dark border, suffused with purple; 

yellow postmedial spot beyond the postmedial line. 
9. Under side of cell with a square yellow patch surrounded on 

three sides with gray; a similar larger patch beyond cell. 
17. phenicialis. 

9. Larger; markings diffuse below; the patch in the cell hardly 
indicated’. o..2cs uae. he 18. onythesalis. 

. Fore wing with small inte markings only. 
8. Postmedial line reduced to a costal bar; antemedial absent. 

(24). angustalis. 
8. Antemedial line distinct; postmedial practically reduced to a 

bar oni COStai ss ve.od ols ool cen eee 25. inveterascalis. 
8. Antemedial line more or less distinct; postmedial complete. 

24. signatalis. 
6. Fore wing without pink, crimson, or purple markings. 

7. A contrasting, sinuate, yellow postmedial line, sometimes inter- 
rupted) on. the) middle ‘thirdjc. 7. 2. aoc eee 26. ncalis. 

7. A large pale yellow postmedial patch only........ 27. unimacula. 
7. Markings more complex, with distinct dark postmedial line, or 

ground pale. 
8. A contrasting pale yellow spot beyond postmedial on costa, 

and a larger one at lower angle of cell, with the postmedial 
limnembetween chemise: wee ae ees eae (Phlyctenia tertialis). 

8. No contrasting pale spots on fore wing, or with both spots 
beyond the postmedial line. 

9. Outer margin broadly and evenly fuscous beyond subterminal 
line. 

10. Subterminal line deeply dentate, forming strong teeth; 
or (nubilalis) overlaid with the marginal shade. 

~I 
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11. Ground straw yellow, shaded with reddish and choco- 
LatemOnOwi wry se ok causte cerry els 10. nubilalis (male). 

IARC roundeecream=whiteheaci cyte eee 2. thestialis. 
10. Subterminal line slightly irregular, sinuous, clean-cut 

(Sameodes species). 
9. A broad subterminal band, contrasting with the yellowish 

outer margin; ground yellowish. 
10. Subterminal band much broader than margin, clean-cut 

andapinneoullanses severe o ei teeny 5. langdonalis. 
10. Subterminal band straight and quite diffuse, always 

-strong on costal half of hind wing; sometimes lost 
on fore wing when all the markings are obscure. 

16. fodinalis. 
9. No subterminal band; ground broadly dark beyond the post- 

medial band, which is near the margin....31. inquinatalis. 
9. Not yellow; or white with a broad dark terminal or sub- 

terminal band. 
10. Fore wing with white ground, more or less heavily dotted 

with black; often with large brown or black orbicular 
and reniform’ spots. 

11. Palpi twice as long as head....(Phlyctenia itysalis). 
11. Palpi projecting beyond head by a little more than its 

IResayealaeie w. Gtaaies cha plete Seat en oNee ono ale ed enpamtele ll. illibalis. 
10. Fore wing not white and dotted or suffused with black. 

11. Palpi twice as long as head, reniform constricted at 

middle, hourglass-shaped...(Phlyctenia ferrugalis). 
11. Palpi shorter; reniform not hourglass-shaped. 

12. Hind wing with postmedial line even and nearly 
straight, from near costa to Cu close to lower 
angle of cell, tending to become obsolete; ground 
pale yellow. | 

13. Postmedial evenly sinuate, almost always with dark 
brown spots before it opposite cell and over the 
TLOOtSHOte Manto) Cus sse (Crocidophora species). 

13. Postmedial regularly dentate; at most with a 
diffuse brown shade before it. 

14. Ground bright yellow; in male, overlaid with 
brown; with clear white stripes on sides of 
WAOME Loadoacae doo cmmenactce ono oly WOKS. 

14. Ground paler straw yellow; male dusted with 
rusty or shaded with light brown; stripes on 
sides of face paler straw yellow, obscure. 

8. penitalis, 9. ainslei. 
12. Fore and hind wings with similar complex markings; 

the hind wing often paler, with the markings 
somewhat simplified, but postmedial line at least 
distinct, and offset out, or running far out, as 
near margin as to cell, opposite lower angle of cell. 

13. Straw to lemon yellow, marked with brown. 
14. Subterminal line much heavier than postmedial, 

more or less diffuse, and suffused with the 
red-brown terminal shading..... (6). ovydalis. 

14, Subterminal line not heavier than postmedial; 
MEIN, WOWONE vnooaoooob oud o0Kd 6. flavidalis, 

13. Not bright yellow. 
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14. Reniform a solid bar, sometimes nearly obsolete; 
subterminal line obscure or absent. 

15. Subterminal a distinct dark shade; median 
area more or less suffused with fuscous, 
leaving the space between orbicular and 
reniform contrastingly pale..... 4. eglealis. 

16. Postmedial line strongly and evenly den- 
tate ...:...:....(Phlyctenea extricalis) . 

16. Postmedial line obscurely or not at all den- 
tate. 

17. Wings very broad; postmedial line in fore 
wing crossing Cu, nearly at right angles, 
well beyond cell. . (Phlyctenia fumalis) . 

17. Wings normal; postmedial line retracted 
in on Cu, to below end of cell. 

18. Ground dull brown or ochreous to light 
fuscous. 

19. Discal dots and lines blackish, con- 
trasting.. (Phlyctenia theseusalis) . 

19. Discal dots and outer line obscure. 
(Phlyctenia terrealis). 

18. Ground cream color...... 7. submedialis. 
14. Reniform more or less distinctly double, with pale 

center; always thick and squarish; subter- 
minal line distinct, dentate. 

15. Markings very delicate and broken into series 
Of COtS Reo. ook se - oe ee 3. fissalis. 

15. Postmedial line continuous, subdentate; subter- 
minal continuous, dentate, delicate; ground 
yellow. 

16. Expanse under 25 mm.; less iridescent. 
1. pertextalis. 

16. Expanse over 25 mm.; markings coarser; 
ground whiter, with bluish iridescence. 

; 2. thestialis. 
14. Reniform double; subterminal line completely 

BUSEIIb mses ea ate ee ote Phlyctenia helwvalis. 
12. Hind wing hardly, or not at all, marked. 

13. Immaculate ochreous, or with normal markings 
somewhat ill-defined and light red-brown. 

14. Hind wing concolorous........ 13. imconcinnalis. 
14. Hind wing nearly white..... 12. futilalis variety. 

13. Fuscous; nearly immaculate, or with inconspicuous 
darker markings. 

14. Hind wing evenly dark fuscous, or with a pale 
postmedial,shade.......... 222: 15. unfascialis. 

14 Hind. wings. whitish... : >= oss 12. futilalis. 
14. Hind wings paler fuscous, with an even diffuse 

darker border= 5: ©: s..5- seeeee 14. fumoferalis. 
13. Dull olive, immaculate; small, with pointed fore 

WAND’. 20) op) ey seoeene 22. laticlavia, variety cinerosa. 
13. Dark olivaceous, with diffuse pale postmedial band. 

15. unifascialis. 
13. Violet-gray with yellow costo-apieal bar. 

24. angustalis. 
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1. P. pertextalis Lederer. Cream-white; markings light gray-brown, clean-cut; 
postmedial line hardly waved, sinuous; subterminal clean-cut, contrasting, deeply 
dentate; orbicular a distinct ring, reniform a double bar (unlike Crocidophora serra- 
tissimalis, which is superficially very similar) ; some light brown streaks on veins, 
and also between them along outer margin; terminal line continuous, dark brown. 
Hind wing closely similar. Discal dot practically obsolete on under side, distinct 
above. 20-28 mm. (H 47:54.) 
Two broods, flying mainly in June and August. 
General in distribution; not rare. New York: Fentons, Honeoye Falls, vicinity 

of Buffalo, Ithaca, Big Indian Valley, Albany, New Windsor, New York City; Lyn- 
brook, Long Island. 

P. gentilis Grote appears to be the name for the smaller yellower specimens, 
with clean-cut markings; feeding on LErigeron. Large variants of this type, 
approaching P. thestialis and P. fissalis, have been bred from Ilex and Clethra. 

2. P. thestialis Walker. Markings as in P. pertextalis, ground paler, with decided 
violet iridescence; orbicular and reniform often filled with brown, contrasting; ter- 
minal space often suffused with brown, slightly paler than the subterminal line. 
Hind wing with a blackish discal spot, contrasting, below as well as above. 
28-35 mm. 

Very close to the preceding species but apparently distinct. June and July. 
Larva on Corylus, linden, and Euonymus. : 

Generally distributed. New York: Mt. Marcy, Lewis County, Lewiston, Ithaca, 
Karner, Rhinebeck, Katonah, New Windsor. 

3. P. fissalis Grote. Ground nearly pure white. Pattern as in P. pertextalis, 
but more or less broken up into arrowhead marks on the interspaces. Discal 
spot on hind wing distinct above, completely absent below, except as it shows by 
transparency. 25-30 mm. 

Larva on sassafras and goldenrod in late May; long, fusiform, grayish yellow, 
shining; tubercles large, shining, brown-stained around the edges; ia and ib of 
thorax partly fused. Head and cervical shield pale brown. Pupa in a slight web 
in crumpled leaves. Moth from June to August; commonest in. July. 

Atlantic States north to Maine. New York: Otto, Ithaca, Utica, Little Falls, 
Catskills. . 

4. P. eglealis Walker. Cream color, heavily shaded with dull brown; often with 
only the space between the reniform and orbicular spots pale, and a rather clearly 
defined pale shade beyond the postmedial line; in light specimens with the subter- 
minal line represented by a vague dark shade. Veins more or less dark-streaked; 
terminal line usually marked by a series of darker dots. Discal dots of fore wing 
above simple, of hind wing below nearly obsolete. 30 mm. 

Larva on Phytolacca; also reported from Osmunda, possibly confused with 
P. theseusalis. Moth from June to August; common in July. 

General in distribution. New York: Buffalo (VanDuzee), Liberty (Morton), 
Ithaca; Bucks Hollow, Staten Island. 

5. P. langdonalis Grote. Cream color; antemedial line obscure; postmedial line 
merely the boundary of the very broad dark brown subterminal space, normal in 
course. Reniform a thick spot. Outer margin narrowly cream color. Hind wing 
with a similar smaller discal dot, and equally broad border. (H 47:52.) 

Late June and July. 
New Jersey to central Illinois, south to Tennessee. 
6. P. flavidalis Guenée. Pale lemon yellow, shading into cream color, usually 

bright yellow along the margins; sometimes with only the costal margin bright 
yellow; markings red-brown, sometimes mixed with blackish; normal, tending to 
break into spots; the horizontal part of the postmedial line usually absent, and 
the part of the postmedial from Cu, to the inner margin apparently continuous with 
the reniform. Subterminal line thick, irregularly offset on veins; terminal line fine. 
28-35 mim. 
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Late July to August. Larva a root borer in Vernonia, usually pupating in stubs 
of plants of the previous year in June. 
Long Island, New York, to Illinois and south. New York: Florida, New Windsor, 

Long Island. 
P. oxydalis Guenée, which is similar to P. flavidalis, but with heavy, suffused, 

red-brown marginal markings, is probably confined to the Southern States. 
7. P. submedialis Grote. Cream color; markings normal, pale grayish, faint; 

orbicular a small circle, reniform when most distinct, with pale center; no traces 
of subterminal line. Hind wing whitish with distinct broken postmedial. Under 
side with a broad gray subterminal band on fore wing; discal dot of hind wing 
obseure. 25 mm. (dissectalis Grote, pilalis Hulst.) 

Canada; Illinois; Florida; Texas; Arizona. 
8. P. penitalis Grote. Pale yellow, with contrasting and not very diffuse rusty 

ochre, rarely grayish, markings and dusting; antemedial line erect, sharply dentate, 
not running out to inner margin; reniform a slight vertical bar, followed by more 
or less obvious rusty or grayish streaks or shades; postmedial line fine, moderately 
dentate, sometimes obscure in female, drawn in below cell as usual, produced out 
roundly in submedian space, but running in again to inner margin. Subterminal 
a broad but distinct dentate shade, or, more rarely, a deeply dentate line; hind 
wing not dark at base; with slight discal bar and even postmedial and terminal 
shades, the latter slightly paler on the margin, or with the postmedial shade 
indicated only as the outer boundary of a darker discal area; in the female often 
with only traces of the middle part of the postmedial line, which is near the 
end of the cell, unlike the similar, nearly immaculate yellow specimens of 
P. inconcinnalis and futilalis. Male with a patch of sex-scaling on iuner margin 
of fore wing below. Juxta with a single, stout, ventrally projecting spur. 25 mm. 
(nelumbialis Smith.) 
The larva is aquatic, on water lily and Nelumbo; rarely in other aquatic plants. 

Pupa without a frontal hump; with cremaster broader than long. : 
Apparently general in distribution, but obscure and usually misidentified. New 

York: Lynbrook, Long Island. 
9. P. ainslei Heinrich. Similar to P. penitalis; fore wing without reddish shading 

and powdering, no sex-patch on inner margin, on under side. Juxta with two slender 
dorsally projecting arms embracing the exdeagus; apex of uncus rounded. 20-27 
‘mm. (obumbratalis Lederer 7?) 

Larva boring in marsh plants, normally only in Polygonum, but frequently stray- 
ing to other foods. Pupa with a prominent projecting frontal knob. 

Generally distributed; widespread in New York, but local. 
10. P. nubilalis Hiibner (European corn borer). Pattern exactly as in P. peni- 

talis; ground brighter straw yellow; male heavily overlaid with brown, leaving 
yellow areas in the antemedial region, between the ordinary spots, and beyond the 
postmedial line. Under side of fore wing with a sex-patch, as in P. penitalis. Juxta 
with two dorsal arms, embracing the edceagus. Uncus trifurcate. Female not 
certainly distinguishable from the two preceding species without dissection; nor- 
mally slightly brighter in coloring. 30 mm. 

Larva a serious pest in corn and other coarse herbaceous plants; easily distin- 
guishable from the other corn-pests by the tubercle pattern of the genus, with 
ii much smaller and farther lateral than i; distinguishable from the two preceding 
species only with the microscope. Massachusetts strain with two broods, and 
showing a strong tendency to eat a great variety of plants; western strain single- 
brooded in normal seasons, and practically confined, so far as now known, to corn. 
Hibernation in the well-grown larva, in the stubble. Pupa without a frontal hump; 
with cremaster longer than broad. Probably the most serious known corn pest. 

Eurasia; recently introduced in eastern Massachusetts; and in the vicinity of 
Albany, New York, and the Lake Erie basin. 
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Her a full account of these three species see the Journal of Agricultural Research ; 
vol. 18, p. 171. 

11. P. illibalis Hiibner, race arsaltealis Walker. White, sometimes suffused with 
fuscous; shaded and spotted with blackish; orbicular a black spot, larger than in 
those species of the preceding group where it is solid; reniform a narrow vertical 
blackish bar, often forming the center of a blackish shade; both rarely obsolescent. 
Ordinary lines absent, terminal line broken into black bars, with a gray bar in 
the fringe opposite each. Hind wing usually a little suffused with clay color, and 
normally very lightly dotted with blackish and shaded with fuscous at margin; 
rarely, with a dark discal bar. 25 mm. (H 47:48.) 

The typical form, with both wings almost pure white, with very little black or 
brown dotting, except for the broken black terminal line, and with contrasting . 
large brown orbicular and reniform spots, appears to be confined to the South. 
May and June. 
Generally distributed north to Hymers, Ontario. New York: Buffalo, Ithaca, Big 

Indian Valley, New Windsor. 
12. P. futilalis Lederer. Typically powdery dull fuscous; in the Mississippi 

Valley race, powdery ochre yellow; markings obscure; postmedial, when distinct, 
moderately dentate and sinuous, fine and dark; sometimes followed by a paler 
shade; terminal line often showing two dots to each interspace. Hind wing white, 
sometimes with traces of the postmedial line far out toward the margin, lightly 
shaded with fuscous (in the western race ochreous) along the outer margin. 30 mm. 
(erectalis Grote. The yellow form is penitalis Hulst, not Grote.) 

June. 
General in distribution. New York: Peru, Mt. Marcy, Lewis County, Lewiston, 

Ithaca, Karner (yellow form), Albany, Poughkeepsie, New Windsor. 
13. P. inconcinnalis Lederer. Orange-ochre, practically immaculate; fore wing 

and margin of hind wing powdery; base of hind wing slightly paler. 28 mm. 
(crocatalis Grote, festalis Hulst.) 
Western States; reported from Illinois, probably in error for the yellow form of 

'P. futilalis. 
14. P. fumoferalis Hulst. Powdery ash gray; lines deeply dentate, antemedial 

erect, postmedial moderately sinuous and followed by a dentate pale line or shade; 
the margin beyond perceptible darker. Terminal line black, usually broken. Hind 
wing light fuscous, with an even, slightly diffuse, darker border, often preceded 
by a pale shade. Veins more or less distinctly darker, often darkening into a 
series of short postmedial streaks; rarely, with a wavy postmedial line. 30 mm. 

Cocoon under bark of hickory; characteristically formed of a fusiform central 
cocoon enclosed in two or three oval walls. Larva presumably on hickory. Moth 
in June. 

Generally distributed; south to Pennsylvania and Illinois and west to California. 
New York: Mt. Marcy, Lewis County, Ithaca, Schenectady. 

15. P. unifascialis Packard, race subolivalis Packard. Dull olivaceous, powdered 
with cream-white on dark brown, with a more or less distinct, light, moderately 

sinuous postmedial band, parallel to outer margin, not bent in at all below cell, 
defined on inner side, diffuse on outer; sometimes obsolete, and sometimes very 
conspicuous. Sometimes with a more or less distinct pale patch in outer part of 
cell, the other markings obsolete. Hind wing duller, without greenish tint; with 
or without an irregular pale postmedial shade or bar, sometimes defined with a 
darker line on inner side. 20-25 mm. (hercynalis Grote, obnigralis Hulst.) 
(H 47:51.) 
June to July. 
Maine to Illinois, and south to New York; the typical form in California. New 

York: Peru, Axton, Fentons (Lewis County), Lancaster, Liberty, Portage, Potter 
Swamp (Yates County), Ithaca. Big Indian Valley, Karner, Nassau, Rhinebeck, 
New Windsor. 
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16. P. fodinalis Lederer. Outer margin straighter than usual in the larger 
Pyraustas, often a little concave; apex marked. Fore wing light ochre, often shaded 
with olivaceous or reddish; orbicular a gray dot, reniform an oblong patch. Ante- 
medial excurved, and waved; postmedial finely dentate, running in along Cu, to 
before end of cell, very fine, gray; a broad gray subterminal shade from apex to 
anal angle, concave on outer side, sometimes wanting. Hind wing with a straight 
subterminal shade from near apex, usually fading out toward anal angle; post- 
medial line usually short and straight or absent. 20 mm. (socialis Grote.) 

Wisconsin and west; rare eastward. New York: Lewiston, Lancaster, Buffalo, 
Ithaca, Big Indian Valley, Onteora Mountain. 

17. P. phenicialis Hiibner. Bright straw yellow. Fore wing with a nearly mar- 
ginal light brown or crimson border, reaching in almost, but not quite, to post- 
medial line, nearly even in width; postmedial very fine, deeply sinuous, and 
curving in below end of cell, but not dentate; brown, with a brown shade between 
it and end of cell and usually before it to inner margin; orbicular a gray dot; reni- 
form a vertical lunule; antemedial line fine, excurved, with more or less brown 
shading before it. Fringe gray, or more or less yellow. Hind wing concolorous; 
border similar; postmedial nearly straight from costa at two-thirds to near anal 
angle, sometimes preceded by a brown shade. Beneath, with costa gray or crim- 
son, extending across cell on basal half and at end, leaving a square yellow patch. 
Outer margin also dark. 15 mm. 

Larva on apple. 
Hemlock Falls, New Jersey; Florida. “ New York” (Walker). 
Variety flegialis Walker is larger and more deeply and richly colored, with a pale 

costa below. Various other varieties occur. 
18. P. onythesalis Walker. Fore wing about as in P. phenicialis, the brown usually 

lighter and grayer; the fringe, and often a little of the outer margin, pale yellow, 
often crossed by a deep red, broken terminal line. Hind wing pale yellow with a 
fine straight postmedial line running to the outer margin near the anal angle, 
and a broad purplish terminal band, tapering off below. Fringe yellow. 20 mm. 
(probably insignatalis Guenée; phenicialis auct., in part, not Htibner.) ; 
Larva perhaps on Salvia. 
Illinois; Missouri; Texas; Arizona. 
19. P. acrionalis Walker. Base mixed rose or light violet and light yellow, the 

lines and orbicular and reniform spots violet, partly obliterated by the violet 
shading; postmedial region from postmedial line almost to margin, solidly rose or 
violet, leaving a narrow pale yellow terminal band, and yellow fringe, sometimes 
separated by a broken red terminal line. Under side dark. Hind wing typically 
whitish, shading into gray toward outer margin; with some violet iridescence; in 
variety rufifimbrialis Grote mostly or wholly gray, usually with a fine clear yellow 
postmedial line; in variety haruspica Grote and Robinson with a dark fringe. 
18 mm. (phenicialis auct., in part, not Hiibner.) 

July to September. 
General in distribution. New York: Old Forge, Newport, Speculator, Lancaster, 

Otto, Ithaca, Big Indian Valley, Utica, Rhinebeck, New York City, Fort Montgomery. 
20. P. ochosalis Holland (Fitch ms.). Deep purple-brown, with obscure pale mark- 

ings, defining more or less distinctly the antemedial and postmedial lines; a con- 
spicuous round yellow postmedial patch, not reaching costa; usually with a separate 
yellow costal dot at its upper outer angle. Margin and fringe dark. Hind wing 
blackish with a broad postmedial yellow band. 18 mm. (H 47:57.) 

June to August. 
Quebec to Arizona; a yellower variety in California. New York: North Elba, 

Oak Orchard Swamp, Ithaca. 3 
21. P. generosa Grote and Robinson. Deep brown; postmedial yellow patch 

higher than wide and running through to costa, and sometimes narrowly to inner 
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margin; sometimes with a narrow postmedial line and a distinct yellow spot in 
cell. Hind wing about as in P. ochosalis. 10 mm. 

Western Pennsylvania to Illinois and Manitoba. New York: Fentons (Lewis 
County), Newport, Lancaster, Buffalo, Karner, Sloatsburg. I have verified none of 
these records, which may belong wholly or in part to the preceding species. 

22. P. laticlavia Grote and Robinson. Yellow, with a broad even rose-colored 
border; costa rose, down to R; and with a broad median area, of moderate width, 
constricted somewhat at fold, and containing a small yellow spot in cell. Hind 
wing duller Iuteous, with purplish border. 15 mm. 

In variety cinerosa Grote and Robinson, the yellow is replaced by olive, and the 
rose by dark purple, or sometimes the whole moth is dull olive. 

August. 
Southern States, north to Five-mile Beach, New Jersey. “ New York” (Grote). 
23. P. tyralis Guenée. Fore wing typically deep crimson, sometimes fuscous 

suffused with crimson; an excurved antemedial fascia, and a somewhat sinuous post- 
medial one, yellow in crimson ‘specimens, edged with crimson or wholly crimson in 
dark ones; sometimes with a small yellow spot at end of cell. Hind wing orange-red 
at base, shading into crimson at margin, rarely with a yellow postmedial bar. 
15 mm. (H 47:44.) 

September. 
Southern States, north to Missouri ana Illinois. 
24. P. signatalis Walker. Rose pink; the ante- and postmedial lines narrow, pale 

yellow, and often partly obsolete; antemedial line erect, dentate; postmedial line 
sinuous and somewhat dentate, the strongest tooth on A; sometimes with yellow 
spots in median area; median area sometimes suffused with gray. Fringe ochreous. 
‘Hind wing pale yellowish, with a brownish shade toward margin. 18 mm. (viru- 
lenta Grote and Robinson. ) 

May, August and September. Larva on horsemint. 
Southern New Jersey and central Illinois to Texas. New York: Lewiston, New 

Windsor (Morton). i 
P. angustalis Grote is rather darker crimson, shaded with brownish gray; the 

ordinary lines are more reduced; usually with only a short straight whitish post- 
medial bar on costa at three-fourths way to apex. The hind wing is mostly 
brownish gray, with dark fringe. This species appears to be purely western. 

25. P. inveterascalis Barnes and McDunnough. Evenly powdered with blackish on 
a dull crimson base. Costa more solidly crimson, antemedial line fine, pale yellow, 
zigzag, stopping at vein-R; postmedial perpendicular to costa, parallel to outer 
margin below, fine, yellowish, often reduced to scattered scales except for a yellow 
bar at costa. Margin and fringe narrowly yellow. Hind wing duller, without red; 
with a pale postmedial line from middle of M, to near outer margin at Cun, then 
angled and faintly extended toward anal angle. Below, dark fuscous with a pale 
margin and a postmedial costal dot on the fore wing; and with a postmedial shade 
and basal shading on hind wing. 15 mm. (angustalis of collections, not Grote.) 

June and July. Only types seen. 
New Brighton, Pennsylvania. ' 
26. P. nicalis Grote. Fore wing fuscous, with a slight dull purple tinge; post- 

medial line narrow, contrasting, whitish, moderately sinuous, twice as wide at costa 
and at inner margin as at middle, sometimes practically interrupted at middle, 
antemedial usually absent. Hind wing duller tuscous, with somewhat darker outer 
margin; postmedial line somewhat waved, erect, approaching outer margin near anal 
angle. 22 mm. 

July. i 
Hymers, Ontario, to Colorado and California. 
27. P. unimacula Grote and Robinson. Mouse gray, with a large pale yellow post- 

medial patch, resting on costa; sometimes with a trace of the postmedial line on 
its outer side. A small yellow dot in fold. Hind wing similar, the whole median 
area yellowish. 18 mm. (H 47:56.) 

’ 
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End of May to August. 
New York to Illinois and Florida. New York: Ramapo, Brewster’s (Grote). 
28. P. subsequalis Guenée. Typical female: fore wing ranging from ochre yellow 

to dull orange; antemedial line wavy; postmedial sinuous, and widened into a series 
of black wedges; both lines rather thick and somewhat irregular; large black 
orbicular and reniform spots; subterminal a broad shade, narrowed or interrupted 
in middle; often with a blurred blackish median line, or the median area somewhat 
suffused with blackish. Hind wing bright orange, with a large black discal dot; 
two outer black bands parallel to outer margin, and some longitudinal streaks on 
basal half of wing along Cu and the anals. Fringes black. Typical male: fore 
wing suffused in two shades of fuscous, and scaled with dull red; with traces of the 
markings of the female; the hind wing black, with short postmedial and terminal 
orange lines only. 20 mm. (insequalis Guenée. ) 

Larva on thistle. Moth in June and late July. 
Northern New York to Illinois and south. New York: Black Brook (male). 
The northern variety borealis Packard, is a little smaller than the female of the - 

preceding form, with the same markings: fore wing light ochreous and fuscous; 
hind wing yellow, with the basal half almost solidly fuscous, obscuring the discal 
dot; outer markings rather light. Nova Scotia to British Columbia. 

Specimens from Massachusetts, New York, etec., are generally intermediate, with 
the sexes similar, but with the base of the hind wing orange with gray streaks as 
in subsequalis. These are var. madetisalis Walker (efficitalis Walker.) (H 47:41.) 

April to July. 
Generally distributed and not rare locally. New York: Black Brook, Saranac 

Lake, Ithaca, Big Indian Valley, Ilion, Schuyler, Nassau, Rhinebeck, New Windsor, 
Suffern, New York City; Tottenville, Staten Island. 

29. P. funebris Stro6m. Black. Tegule yellow. Two large rounded pure white 
spots on each wing. Fore wing often with a third small spot below the costa 
between the two large ones; abdomen finely striped with white. 20 mm. (octo- 
maculata Linneus.) (H 47:50.) 

June and July. Larva light yellow-green, with yellowish head; living on the 
under side of the basal leaves of Solidago. 

Generally distributed northward, south to New Jersey at least; Eurasia. New 
York: Common and generally distributed. 

30. P. niveicilialis Grote. Dark, smoky gray, nearly black, with a pale postmedial 
shade, usually distinct only near the costa; fringe white, contrasting. Hind wing 
black, with white fringe. 22 mm. 
May and June; August. 
Canada to northern New Jersey, Pennsylvania, and Colorado. New York: Crosby 

(Yates County), Ithaca, Albany, Poughkeepsie, and New Windsor. 
31. P. inquinatalis Zeller. Palpi moderate, tibial spurs normal. Pale pow- 

dery gray, shaded heavily with dark gray at base and outer margin. Antemedial 
line hardly one-fourth way out, slightly outwardly oblique and dentate; post- 
medial line blackish, finely dentate, and slightly excurved from costa to Cu, then 
in to below end of cell, where it forms a dark bar, and out again on A; below 
A, about in line with its position above, two-toothed. A pale shade between the 
postmedial line and the dark border. Costa: more or less gray shaded; orbicular 
a gray patch, reniform kidney shaped, and dark gray, separated from orbicular 
by its width. Hind wing paler toward base, with a waved weak postmedial 
line; discal bar and dot at lower angle of cell, and dark border. 20 mm. 
(glacialis Packard; Phlyctenia auct.) 
May to July. Male unknown to me. 
Ottawa, Ontarid; Labrador; Europe. 
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32. P. demantrialis Druce. Antenne rather thick and rough-scaled at base. 
Front strongly oblique, but without a cone; palpi rather long; fore wing with 
R, more curved than usual, the wings narrow and subfalcate. Upper outer spur 
of hind tibia of male only one-fifth the length of the inner. 

Fore wing shining lead gray, immaculate, the basal half overlaid with black- 
tipped whitish scales. Hind wing somewhat paler toward base, not powdered. 
20 mm. (Blepharomastia Druce; Baotarcha Hampson; chalybealis Fernald 
manuscript. ) 

July and August. 
New York, to Arizona, south to Central America. New York: Ithaca. 
P. singularis Lederer, from “North America,” is probably a stray from the 

tropics. It is described as flesh color with a black tuft at basal angle. 33 mm. 
P. venalalis Hulst and abdominalis Zeller are unknown to me; by the original 

descriptions the first suggests Lowostege helvialis, and the second P. fissalis. 
Torvalis and marginalis have been treated as Titanios. 

48. LOXOSTEGOPSIS Dyar 

Wings as in Pyrausta; Sc and R of hind wing rarely approximate, instead of 
anastomosing (fig. 325). Palpus beak-like, extending barely its length beyond 
the head; maxillary palpi large and triangular, filling the space above the labials. 
Tongue weak, typically obsolete. 

This may be the primitive genus of Pyraustine, but in our present uncertainty 
as to Pyralid evolution, I shall not disturb the customary order to put it at the 
head. 

1. L. merrickalis Barnes and McDunnough. Brown-black; ante- and postmedial 
lines darker, obscure on the dark ground, the postmedial sinuous. Head and top 
of palpi clay yellow, contrasting. 15 mm. (Pyrausta Barnes and McDunnough). 

July. 
New Brighton, Pennsylvania. New York: Ithaca. 

49. THELCTERIA Lederer 

(Eustixia Hiibner ?) 

Palpi rather long and porrect obliquely, the third segment not long but well 
marked and porrect; much shorter than in Scoparia. Maxillary palpi very large 
and broadly triangular, as in Scoparia; front with a conical prominence; wings 
broad with normal venation; all veins spaced. 

This genus is possibly an aberrant Scopariine. 
1. E. pupula Hiibner. White with about ten jet-black dots, some of them, 

rarely, partly fused into ante- and postmedial lines; one spot basal, two terminal, 
and one representing the reniform. Hind wing white, or with slight fragments of 
postmedial and subterminal lines. 15 mm. (H 47:58.) 

Locally common all season. 
Massachusetts to Texas. New York: Poughkeepsie, New Windsor; Brooklyn, 

and East New York, Long Island. 
Octonalis appears wholly unrelated, and is removed tentatively to Lygropia. 
Lineodes integra Zeller, easily recognized by its entirely Pterophorid appear- 

ance of wings, body, and legs, is a western species ranging east to Missouri. The 
larva is pale green with a pale brown head and black spots on either side of 
the prothorax. It webs the leaves of Solanum nigrum and other Solanacee. 
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Subfamily NYMPHULINZ 

(Hydrocampine) 

Similar to the Pyraustine, except for the usual stalking of R, with R;., (fig. 
346). Maxillary palpi always well developed (figs. 348 to 351); labial palpi 
normally upturned with well-marked segments, and a good-sized third segment. 

Caterpillars of all our known native species aquatic, forming some sort of a 
case or shelter; frequently with tracheal gills, and spiracles reduced. Lateral 
setzee on ninth segment of abdomen obscure, and i close to ili; hooks arranged 
in a complete ellipse, alternately of two lengths. 

Those caterpillars without gills show no single difference from the Pyraustine. 

Fies. 346-351. NyYMPHULIN 

346, Nymphula icciusalis, venation; 347, Elophila fulicalis, venation; 348, Nym- 
phula gyralis, side view of head; 349, Hlophila fulicalis, side view of head; 350, 
Geshna (2?) primordialis, side view of head; 351, Diathrausta reconditalis, side 
view of head 

The pup# are very thin-skinned, and often with spiracles of two sizes, only 
the larger ones being functional. The cocoon is filled with air even in those 
species that breathe water in the larva; but is often completely submerged. 
So far as known to me the species are two-brooded, hibernating under water 
as part-grown larve. Some may feed a little through the winter. 

Key to the genera 

(Imago) 

1. Hind wing with a vein lost (M.). : 
2. Palpi- porrect’ (fig. 351!) (black species): #2... -eeere 52. Diathrausta. 
2: Palpi upturned (fig. 349) (light species).......... 51. Elophila, in part. 

1. Hind wing with all veins preserved. 
2. Palpi porrect, with scaling continuous on second and third joints; ter- 

PES brill ye scree ee one ors cee ese pith b Obei ejay 6 ote Ce OMe Uy paras 
2. Palpi obliquely porrect, with well-set-off segments (fig. 350); tongue 

extremely stout, much thicker than palpi; in wet places, but probably not 
AQUA bet ee ti. aha rina Soe slaies lanle gcse oe attehe hi eae eee 53. Geshna. 

2. Palpi upturned, with strongly curved second joint, and close-scaled third, 
well set off; aquatic. 

3. Maxillary palpi regularly tapering to apex (fig. 349); outer margin 
of hind wing with a metallic and black border extending to Cw. 

51. Elophila, in part. 
3. Maxillary palpi somewhat broad-scaled at tip (fig. 348); outer margin 

of hind wing with, at most, a few small black dots opposite lower angle 
OF (Cel: 45) MBit Fs sateen hb cleus oetes cts le Gata meee pe eee 50. Nymphula. 
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(Larve) 
1. Aquatic. 

2. Without tracheal gills. 
EO TSCROVATE i ONs eMNG .4-nceeeheeiin se laa cotta tus eee eet ee ioe 51. Elophila. 
awasersharp-edved: on other plants... 5-5-2: -2st eases: 50. Nymphula. 

2. With simple tracheal gills, under a web on rocks............ 51. Elophila. 
2. With branching tracheal gills, in a floating case 

50. Nymphula (Parapoynx). 
Weehernestial eon, nettle. .: i520. gaging, wecieine os deserve sinh tae 54. Eurrhypara. 

50. NYMPHULA Schranek . 

(Hydrocampa Latreille, Parapoynz Hubner, Paraponyx auct., Oligo- 
stigma Gueneée, etc.) 

Palpi obliquely upturned, with second joint well set off and rather broadly 
sealed, third conical, much slenderer, and nearly as long (fig. 348); maxillary 
palpi rough-scaled, and truncate at tip or triangular; large, except in NV. ekthlipsis ; 
tongue not very strong; ccelli small, but present. Antenne usually annulate, 
with the outer row of scales on each segment raised; legs long and slender. 

Fore wing (fig. 346) with R, free, R, usually stalked, free in odd specimens of 
several species; R, free, divergent; hind wing with Sc and R fused a considerable 
distance, the other veins free; M, and M, approximate at base. Sexes often 
strongly dimorphic in size and markings. Female with exserted ovipositor. 

Caterpillar aquatic, in a case, or under a piece of a leaf cut out and attached 
to the surface of the leaf (when a case is made, it is of two pieces of leaf, and 
has sharp edges). Larva often with branched tracheal gills, and breathing water. 
Pupa in the case, which is more heavily lined with silk than while used by the 
larva, and in the species whose larve breathe water, is emptied of the water. 

Key to the species 

1. Hind wing wholly white, or with one or two faint lines. 
2. Fore wing yellow or brown, markings on hind wing more distinct. 

- 4. gyralis, in part. 
2. Fore wing mouse gray, or white, or gray and white with a contrasting 

pattern; hind wing usually immaculate.................... 5. maculalis. 
1. Hind wing with diffuse gray lines, with diffuse grayish discal spot. 

4. gyralis, in part. 
1. Hind wing with two fine, closely parallel, wavy black lines......9. allionealis. 
1. Hind wing with two even and parallel mesial bands. 
ZmpremWwing, GCOMINANtLY WILE so. co = cyekoin os) = foie ie =) «1216 orel sie 8. badiusalis. 
2. Fore wing coppery and gray, with broad even white postmedial fascia. 

6. seminealis. 
2. Fore wing dull fuscous brown, with a narrow wavy postmedial white 

TV CM Pie exis ransye gs eA MA yyonsy See Ai eAe OEY SEE Aoi es cecal yeeys.s, 26 Sees 7. obscuralis. 
2. Fore wing largely coppery, with obscure pale postmedial band, or none; 

with four black enlarged dots on outer margin of hind wing. 
6. seminealis Q. 

1. Hind wing with two irregularly waved black lines, with a yellow discal 
spot between them. 

evincali spot, edged. with, blacke aie. ccs sostys 2 ae 8G) gs, Soe ehenese l. ekthlipsis. 
PaeUDISCalespou Not dark-edoed a.) saeis hie: ye dee ees ee LCCULSOILS: 

|. Hind wing blackish with obscure markings.................... 3. obliteralis. 
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Larve 
1. With tracheal gills. 

2. Anterior and posterior infrastigmatal gills with the same number of fila- 
aments. (five (when). tull-orowm))) oe see see ee a eee 5. maculalis. 

2. Posterior subdorsal and infrastigmatal and pedal: gills with the same 
number of filaments; anterior infrastigmatal with one less. 

3. Maximum number of filaments in last stage six; usually feeding on 
Vallisnetia eesti iin ha ffs sisie a io senna Glee, 5 ee 7. obscuralis. 

3. Maximum number of filaments four; usually feeding on Limnanthemum. 
6. seminealis. 

1. No tracheal gills; second abdominal spiracle decidedly smaller than third; 
caterpillar stout and flattened, with head darker than body. 

2. Head dark chitin-yellow; case nearly circular. 
3. Body whitish; thoracic tubercles more distinct than abdominal ones; 

head with a lateral brown stripe; on Potamogeton......3. obliteralis. 
3. Body pale yellow; tubercles all similar; head with dark spot confined to 

mouth: pants); ony NuMphats. ai. ci aetensisa ee ee eee 4. gyralis (7). 
2. Head dark brown, body dirty gray; in an oblong case on Potamogeton and 

probably, Menyanthesse socio eteas ers eh ocsce one euere ran) ool eae eee 2. icciusalis. 
2— Head notanoteds, larval onesed gency. « sacl ve sete ast ois eee 1. ekthlipsis. 

I. Larva without tracheal gills, breathing air; the case full of air; pupa 
with first open spiracle smaller than the other two; moth with fore wing 
typically subfalcate; Sc separating from R halfway between cell and apes, 
the free part at least two-thirds as long as free part of R; palpi normally 
hairy below; antemedial line of hind wing crossing cell perpendicularly 
(Hydrocampa, Nymphula). 

1. N. ekthlipsis Grote. Maxillary palpi smaller than in the other species; half 
as large as third segment of labials; fore wing subfaleate. White, with three 
confused bands on basal half, the outer one angled out on Cu, and touching the 
lower end of the large kidney-shaped reniform; postmedial band yellow, its inner 
margin running in a curve from costa to lower outer angle of reniform, and in a 
shorter curve from inner angle of reniform to inner margin, with the lower part of 
the antemedial band enclosing a circular white spot. Subterminal band white; all 
the markings heavily edged with brown, sometimes largely covering the yellow; 
subterminal line brown, closely parallel to margin, followed by a light brown 
and yellow stripe and white fringe. Hind wing similar, the basal marks replaced 
by a straight antemedial band, edged outwardly with dark brown. 18-25 mm. 

Larva in an oblong case on sedge. 
General but local, south to New York and Illinois. New York: Ithaca, Mich- 

igan Swamp (Tompkins County), Albany. 
2. N. icciusalis Walker. Yellow or brown, shaded with silvery white; base with 

considerable white; a white triangle at middle of costa with a black bar on its 
front edge; a white discal crescent, edged outwardly with black; a white circle in 
middle of fold, strongly outlined with black, and variable in size; subterminal 
line strongly irregular, sometimes edged outwardly with black, at least toward 
apex; fringe barred, brown and white. A fine white postmedial line following’ 
the outer edge of the reniform lunule and the circle on the fold. Hind wing 
similar; antemedial band as in N. ekthlipsis, postmedial line irregular, edged 
before, and sometimes beyond, with black; discal spot large, yellow; subterminal 
line as on fore wing. Ground of basal two-thirds white, of outer third, yellow 
or brown. Ground rarely both yellow and brown, the region beyond the cell, 
and the base of the fore wing being contrastingly light; white and black mark- 
ings of the fore wing sometimes suffused. 12-20 mm. (formosalis Clemens, 
genuialis Lederer.) 
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Caterpillar in an oblong case on Potamogeton, sedge, Lemna, Menyanthes, and 
other aquatic plants. Cocoon sometimes anchored under water. Moth in August. 
Common everywheie, flying over the water and along the shore of ponds. New 

York: Saranac Lake, Saranac Inn, Lancaster, Otto, Potter Swamp (Yates 
County), Ithaca, Big Indian Valley, Nassau, Rhinebeck, New Windsor. 

3. N. obliteralis Walker.. Fore wing not falcate. Dull black, obscurely marked 
with ochre and a little white, with obscure light blue iridescence; hind wing 
similar, or almost completely suffused with black; discal .unule white on both 
wings. Female lighter, browner, with more diffuse markings, and much larger; 
discal lunule often very weak. 10-16 mm. 

Larva on water lilies (Nymphzacex); sometimes a minor pest in greenhouses. 
Quebec, and south; common southward. New York: Hemlock Lake, Rhinebeck. 

(Usually a greenhouse pest northward, but the Hemlock Lake specimens, at least, 
were taken outdoors.) 

4. N. gyralis Hulst. Male fuscous or light brown; base a little darker, bounded 
by a waved white line; costal triangle a white outline, filled with blackish and 
edged with white, the outline often broken; reniform lunule a curved black line, 
edged with white and often connecting with a short black and white subter- 
minal streak on costa; subterminal line white, irregular, edged with brown. Hind 
wing white, with vague fuscous ante- and postmedial lines, often fusing on dorsal 
half of wing; postmedial line followed with white, and strongly irregular; discal 
spot vague, grayish; subterminal line as in fore wing, in a brownish or yellowish 
shade. Female with markings the same as far as traceable; ground lighter 
brown, or dirty yellow, the markings often suffused; hind wing white with slight 
gray markings. 20 mm. 

General, but relatively rare; larva on water lily. 
New York: Big Tupper Lake, Saranac Lake, Lewiston. 
In southern specimens portions of the ground are light ochre yellow; northern 

ones are usually wholly fuscous brown and white. 

Il. Larva with tracheal gills, two subdorsal, two subventral, and a pedal 
pair on most segments; the subventrals with an equal number of filaments; 
second and third abdominal spiracles equal,.all very small; case filled with 
water; pupa with the three open spiracles equal in size, with a median longi- 
tudinal carina on ninth segment of abdomen. Imago with venation as in the 
last group; palpv merely rough-scaled; hind wing immaculate, or with a faint 
postmedial line only (Nympheella Grote). 

5. N. maculalis Clemens. Normal male. Fore wing not faleate; maxillary palpi 
rough and larger than third segment of labials; fore wing white, marked with 
dark gray, leaving the white mostly as ante- and postmedial patches in the fold; 
a vaguer one in the outer part of the cell, and two confluent ones near the outer 
margin. All the patches connected in light specimens; in dark ones only the 
two on the fold contrasting. Hind wing white, sometimes with a gray post- 
medial line on dorsal part. Normal female. Fore wing immaculate mouse gray, 
and hind wing white; much larger. 18-25 mm. (seminivella and dispar Walker.) 

Caterpillar on the water lilies, and rarely on Brasenia; in the last stage, with 
five filaments on the posterior subdorsal and all subventral gills of most segments, 
the anterior subdorsals usually with four. First stage without gills, and the 
intermediate stages with smaller numbers of filaments. Caterpillar immaculate, 
transparent till just before pupation, then turning yellow; pupa generally under 
a piece of leaf on a floating lily pad. 
Common and generally distributed, flying over water. New York: Saranac Lake, 

Big Tupper Lake, Lewis County, Spencer Lake. 

19 
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The male variety feminalis Dyar, is dark gray, with obscure markings, much 
like the female; the female variety masculinalis Dyar is white with only traces 
of dark markings; the female is rarely brown, and often has a pale costa. 

Ill. Larva as im the last group, but with one less filament on anterior 
than on posterior infrastigmatal gills; pupa as before. Imago with palpi 
merely rough-scaled; Sc and R of hind wing fused decidedly more than half- 
way to apex; the free part of Sc not more than half as long as R and some- 
times very short; apex of hind wing more or less distinctly truncate. Ante- 
medial line of hind wing strongly oblique, parallel to postmedial line, cutting 
across end of cell. (Parapoynx, Oligostigma.) 

6. N. seminealis Guenée. Male whitish, powdered with dark brown, giving a 
chocolate brown effect. Outer line broad, even and white, strongly contrasting, 
nearly straight from costa to fold, then turning inward almost to middle of 
wing; preceded by an equally wide band of brilliant bronze. Subterminal space 
bronze, terminal space tawny; subterminal line grayish white and black. Female 
similar, but less brilliantly bronzy; postmedial line gray, inconspicuous. Hind 
wing with a narrow inner and broader outer line, and a bronzy band; several 
small black marginal dots in a group, below apex. 20-30 mm. 

The caterpillar feeds on Limnanthemum, and perhaps Potamogeton. In the 
second stage it forms a trumpet-shaped mine on the lower surface of the leaf; 
and then has simple gills; the number of filaments gradually increasing to four 
in the last stage. The caterpillar eats more or less of the parenchyma within 
the case. This species doubtfully distinct from the South American NW. juncealis 
Guenée. 

Massachusetts to Florida. 
7. N. obscuralis Grote. Ground color whitish, powdered with black-brown, 

as in the male of N. seminealis, but much less brilliant, the powdering forming a 
darker median shade; postmedial line white, narrow in female, broader in male, 
more or less toothed in, below cell in female, and oftén obsolete below M;. Sub- 
terminal space a little warmer brown, hardly contrasting. Hind wing marked 
as in N. seminealis, but entirely without bronze reflections; the black marginal 
points not emphasized below the truncation. 20-38 mm. (H 48:10.) 

Caterpillar with a maximum of six gill-filaments; on Potamogeton and Val- 
lisneria. 

Generally distributed. New York: Waddington, Potter Swamp (Yates County), 
Ithaca. 

8. N. badiusalis Walker. White; base of costa blackish; a short oblique dark 
antemedial band; a postmedial band running from costa two-thirds way out, 
perpendicularly down to Cu, then in along lower edge of cell to before middle of 
wing, and obliquely into inner margin; the band grayish, normally partly filled 
with yellow. Subterminal band yellow, edged with brown, roughly parallel to 
outer margin, running almost to inner margin, then turning in along the inner 
margin a quarter way to the base; marginal band yellow, edged within with 
brown; fringe pale. Hind wing with parallel antemedial, subterminal, and terminal 
bands, of nearly equal width, the two outer heavily filled with yellow. Male 
usually smaller, the subterminal band of both wings usually black, emphasized 
and contrasting; only the marginal band yellow. 15-20 mm. (albalis Robinson). 

Moth in August. Early stages unknown. 
Common north of West Virginia and Illinois. 
New York: Saranac Lake, Waddington, Lake Bluff, North Fairhaven, Buffalo, 

Hemlock Lake, Ithaca, Rhinebeck, Ulster County (Dyar). 
9. N. allionealis Walker, race itealis Walker. Fore wing white to luteous, with 

fine fragmentary black markings; hind wing white or slightly shaded with lute- 
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ous; with from two to four fine irregular parallel black lines, the outermost when 
present, parallel to outer margin. 14-18 mm. 

The typical form, from Florida, is much darker. 
The caterpillar is unknown. The moth is near to the European N. stratiotata, 

which eats submerged plants and has one more filament in the posterior sub- 
dorsal gills, than in the infrastigmatals. 

Massachusetts to Florida. 

51. ELOPHILA Hibner: Tentamen 

(Cataclysta Hiibner, Chrysendeton Grote, Anydraula Meyrick) 

Labial palpi about as in Nymphula; maxillaries more slender, tapering to a 
point (fig. 349); antennze annulated; ocellus obscure or absent. Fore wing (fig. 
347) subfaleate, with oblique sinuous outer margin; R, always stalked in the 
American species (free in group Anydraula). Hind wing with Sc and R fused 
halfway to apex; M, free and normal or obsolete (not fused with M;, as the 
position of the spots shows). Hind wing always with a marginal chain of 
metallic and black spots, from apex to Cu, in our species. Caterpillar typically 
an air breather; in an ovate case of Lemna leaves; feeding on Lemna; cylindrical 
and moniliform; with head yellow, paler than the grayish body; with spiracles 
functional, and those of third to fifth segments of abdomen enlarged. Larva of 
FE. fulicalis under a silk web, on the surface of stones in swift-flowing brooks; 
feeding on the diatoms and other microscopic forms, growing in the neighborhood 
of its web or caught in it; with simple tracheal gills, and breathing water. 
Pupa in #. fulicalis in the web, which is strengthened, and whose openings are 
arranged to catch the air bubbles carried down by the water. 

Key to the species 

1. Hind wings with one or two black lines beyond cell............ 3. bifascialis. 
1. Hind wings with a black-dusted area beyond cell, and no lines. 

2. Fore wing with a crescentic submarginal spot, not reaching apex, and two 
OLN UCCmTOUNGER (SPOUS..pocecte nas aiepeiee +. skins ake eo os/aie le -snale ae 2. medicinalis. 

2. Fore wing with a submarginal streak broadening toward costa, without con- 
' trasting rounded spots. 
3. Black spots of the terminal series on hind wing opposite each other in 

aINS Oe LWEEMY VeINS™ bic aes cys eee) atta evelen cages arererete 1. magnificalis. 
3. Black spots alternating, the inner series on the veins........4. fulicalis. 

1. M, preserved; larva air-breathing; on Lemna (Elophila). 

1. E. magnificalis Hiibner. Fore wing silver white, with light gray-brown lines; 
costal region shaded with gray; with a waved diffuse antemedial band and irregu- 
lar postmedial lines, leaving a rounded or quadrate white area on middle of inner 
margin; three outer gray streaks, converging to a gray patch at anal angle. 
Hind wing with a gray antemedial shade and bar across cell; postmedial region 
broadly dusted with black-tipped scales; five marginal ocellate spots between 
veins, enclosed with yellow, and with a gray marginal streak below the last 
one. 18-23 mm. (lamialis Walker, helopialis Clemens. ) 

July. 
Quebec to Pennsylvania. ‘“ New York” (Grote). 
2. E. medicinalis Grote. Brownish gray; a large obliquely oval antemedial patch, 

resting on inner margin; a more rounded oval median patch, its apex resting on 
inner margin, frequently with a small white streak beyond it on inner margin; a 
white postmedial streak from costa at two-thirds, almost to anal angle; and a 
crescentic submarginal white streak, narrowing more or less to costa, and usually 
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not reaching it; a yellow marginal stripe, edged with gray, and sometimes other 
yellow streaks and shades between the white spots. Hind wing white on outer 
half, fuscous on basal half, the boundary a straight perpendicular brown band 
followed by a lead-colored line; postmedial region irregularly black-dusted. Ocel- 
late marginal spots confluent, with excentric blue pupils, lying below the veins; 
preceded by a white band and followed by a series of bright yellow bars. 12 mm. 
(claudialis auct., not Walker.) 

July. 
District of Columbia to Illinois and Missouri, and south. 

II. M, lost, cell longer (fig. 347) ; larva in a web on submerged stones; with tracheal 
gills (Argyractis Hampson, in part). 

3. E. bifascialis Robinson. White, lightly dusted with black; base of costa dark- 
shaded; a broad dark vertical fascia just before middle, followed by a parallel dark 
line; apical region with three broad dark fascie, tapering and converging to anal 
angle, the first broader, darker, irregular, and bisected by an oblique white or silver 
crescent. Markings sometimes almost wholly yellow, sometimes gray-brown, with 
more or less yellow scaling, especially in the two outermost bands. Hind wing 
with a broad transverse lead-gray fascia in the middle, ending abruptly at the fold, 
preceded by a shorter yellow fascia, and the latter usually by a lead-gray bar; an 
oblique black bar halfway between cell and apex; in the variety kearfottalis Dyar, 
divided into two striw. A marginal waved lead-colored line, partly broken into 
spots, preceded and followed by alternating black spots; the inner on the veins and 
much the larger, the outer alternating with yellow bars. 12-15 mm. 

August and September. The variety is only known from the Southwest. 
New York to Wisconsin and south. New York: Waddington, Honeoye Falls, 

Ithaca. 
4. E. fulicalis Clemens. Fore wing gray-brown; an antemedial shade, oblique 

inward, and a median line parallel to it; a short white bar before anal angle; a 
pale shade in end of cell; a white perpendicular line from costa at two-thirds, and 
a similar subterminal line, converging to a point above anal angle; a bright yellow 
terminal line, edged with brown. Median area more or less powdery. Hind wing 
white with a broad curved blackish antemedial band, followed by a finer line 
parallel to its outer edge; postmedial region broadly dusted with black scales; 
marginal markings as in #. bifascialis, preceded by a fine line of black scales. 
10-18 mm. (angulatalis Lederer, confusalis Walker). 

Larva on rocks, as described under the genus; moth in June and early July. 
Common and general in distribution. New York: Peru, Waddington, Lan- 

caster, Niagara Falls, Jamestown, Honeoye Falls, Ithaca. : 
There is considerable variation in detail, and more than one species may be 

included. The names fulicalis and angulatalis apparently apply to large, rather 
pale and evenly brownish-gray specimens, with a continuous fine black line before 
the marginal lunules of the hind wing; and confusalis, to a small form with much 
yellow shading, a fine black line on the hind wing, widely broken in the middle, 
and a straighter dark median fascia. 

52. DIATHRAUSTA Lederer 

Palpi porrect, fairly long, triangularly scaled (fig. 351); maxillary palpi 
triangular, hind wing with one median absent; otherwise like Nymphula. : 

1. D. reconditalis Walker. Brown-black; faint yellowish antemedial and sinuous 
postmedial lines (white on lower half of hind wing) apparently running directly 
from the discal dot to above the anal angle; the reniform, orbicular, and clavi- 
form, and the discal dot of the hind wing represented by quadrate hyaline white 
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spots. Fringe with a dark line near base, dark-shaded below middle and at apex. 
15-18 mm. 

June and July; September. 
General. New York: Niagara Falls, Ithaca (aberration with R, free), Albany, 

Pearl River. 
2. D. deckealis Haimbach. Similar to D. reconditalis; differing in the unbroken 

median line of the hind wing. Black; a faint white line from costa to middle 
of wing at three-fourths way to apex, and another evenly curved line across 
both wings; a large white spot in fringe of fore wing. 13 mm. 

June. 
Brown’s Mills, New Jersey. 

53. GESHNA Dyar 
Our species (which belongs doubtfully to this genus), with palpi oblique, 

shorter than those of the other Nymphuline, the third joint well set off and 
rather blunt (fig. 350); tongue much thicker than palpi; maxillary palpi large 
and triangularly scaled; fore wing with R,; free. Outer margin about as in Elophila. 
(Typically with R, stalked, and the outer margin rounded.) 

1. G. (?) primordialis Dyar. Fuscous, with the exact pattern of Blepharomastix 
stenialis, but usually without any yellow, or with very little; distinguishable, at 
last resort, only by the stalking of R,. 10-15 mm. 
Very common in damp places in June and early July. 
Generally distributed. New York: Vandalia, Crosby (Yates County), Ithaca, 

Big Indian Valley. 

54. EURRHYPARA Hiibner 

E. urticata Linneus (Palpita hortulata), a black and white European species 
with yellow thorax; has become established at MacNab’s Island, and at Truro, 
Nova Seotia. The larva is found on nettle. 

Subfamily SCOPARIINZE 

Similar to the Pyraustine, but with labial palpi porrect and beak-like, and 
maxillaries large and triangularly scaled, as in the Crambine (fig. 354). Fore 
wing (figs. 352, 353) with more or less distinct raised scaling; with Rs;,,, R;, and 
M, more widely spaced at origin than usual in the Pyraustine. 

55. SCOPARIA Haworth 

Front flat; antenne cilate, more or less distinctly annulate; fore wing (figs. 
353, 354) oblong with short outer margin, R,; divergent; hind wing with Sc and R 
fused, but often for a very short distance, R and M, shortly stalked, M, stalked. 
Slender forms with moderately long legs. 

Caterpillars (fig. 355) not well known; the group Eudoria found under moss, 
ete., on trunks of trees; the typical group apparently in roots of Composite. 

Key to the species 

1. Expanse over 15 mm., typically over 25 mm. Fore wing dark, sometimes shaded 
WH SION ad op 6 Ment eins Hence Hi ABO Bolo CO TOS O mee me 6 ep ia. c 1. centuriella. 

1. Expanse under 15 mm. 
2. Wings fuscous; markings diffuse, partly pale............... 2. penumbralis. 
2. Wings light powdery ash gray, with contrasting dark markings. 

3. Orbicular, claviform, and reniform represented by longitudinal black bars. 
5. strigalis. 
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3. Reniform hourglass-shaped, or broken into two wedges; rarely, reduced to 
a dot at lower angle of cell. 

4. With a broad, contrasting paler median area. 
4. cinereomedia, 7. truncatalis. 

4. Median area less contrastingly pale (not at all pale in male). 
5. Larger; blackish shade beyond antemedial line evener; Cu black 

before: TEeNnifOTMe or cdo s. © ocx Suafecsisbaies« feueyslie So tee Ie 6. lugubralis. 
5. Smaller; blackish shade beyond antemedial line broken below Cu, Cu 

not, black “before ‘Teniform’.. 237. 22- 1.0 | eee 3. basalis. 

I. Ventral edge of valve not thickened, but bearing a pointed projection near middle ; 
uncus tapering, with blunt apex (Seoparona Chapman). 

1. S. centuriella Schiffermiiller (fig. 352, 356). Varying from light ash gray to 
nearly black; lines dark, diffuse; the outer one convex opposite cell, pale edged; 

Fies. 352-360. ScoPARIIN 2 

352, Scoparia centuriella, venation; 358, S. basalis, venation; 354, S. basalis, side 
view of head; 355, S. truncicolella (Europe), seta map of larva; 356, S. centuri- 
ella, left valve of male, side view; 357, S. penumbralis, left valve of male, side view; 
358, S. basalis, left valve of male, side view; 359, S. cinereomedia, left valve of 
male, side view; 360, S. lugubralis, left valve of male, side view. (These five figures 
are drawn to the same scale from average-sized specimens of the species.) 

the inner line often indented on costa; claviform black, linear; orbicular linear or 
a narrow ellipse; reniform irregular, or broken in two. Dark subterminal shades 
toward costa and inner margin, sometimes narrowly connected. Hind wing clay 
color, with blackish border and veins. Female usually darker, sometimes wholly 
blackish, with obscure markings. 17-27 mm. 
Common locally. End of June and July. Caterpillar unknown. 
Massachusetts and north, southward in the Rocky Mountains to Arizona. New 

York: Plattsburg, Peru, Newcomb, Essex County, Saranac Inn, Fentons (Lewis 
County), Rochester, Buffalo, Ithaca, New Windsor. 
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II. Ventral edge of valve with a@ strong chitinized ridge, ending in @ heavy spine; 
uncus broad, membranous, and hoodlike, but pointed; larve apparently root 
feeders (Scoparia). 

2. S. penumbralis Dyar (fig. 357). Dull powdery gray (black on clay color), the 
markings formed of the black powdering, diffuse, and evanescent under a lens; ante- 
medial line pale, followed by dark, transverse, well out; postmedial line slightly 
dentate on veins, excurved opposite lower angle of cell; followed by a distinct 
pale line, and a vague darker subterminal shade. Reniform a blackish X; orbicular 
and claviform obsolete; blackish terminal dots, alternating with pale ones. 
12-15 mm. 

June. 
Ontario to Pennsylvania. New York: North Creek, Rock City, Vandalia, McLean. 

Ill. Valve simple with a slight and slender ventral thickening, usually ending in a 
less prominent spine, somewhat trapezoidal; uncus membranous, hoodlike, with 
a blunt, and sometimes bifid apex; larve moss-feeders (EKudoria Chapman). 

3. S. basalis Walker (figs. 353, 358). Powdery ash gray, on white; a blackish 
basal dash; a strongly excurved antemedial. line, with a pale shade before it, and 
an irregularly developed darker shade beyond; claviform a black dash; orbicular a 
short bar, separated from the antemedial line by its length; reniform a black cross, 
sometimes imperfect, more or less shaded with brown; postmedial line strongly and 

_ sharply excurved opposite lower angle of cell, almost angled, pale, defined with 
gray shades, especially on outer side at costa and inner margin; a gray shade along 
middle of outer margin. Hind wing grayish white. Male with a short small valve, 
convex on its dorsal side, with a weak, but distinct, spine on its ventral edge, rather 
near its apex than its base (44 mm. from apex). 11-16 mm. 

June to August. 
Generally distributed; common on tree trunks. New York: Niagara Falls, Lewis- 

ton, Hemlock Lake, Rock City (Cattaraugus County), Otto, Crosby, Ithaca, Big 
Indian Valley, Rhinebeck, New Windsor, New York City. I have also unverified 
records from Essex County, Old Forge, Newport, Fentons (Lewis County), Buffalo, 
Wells, and Albany, most of which are doubtless correct. 

4. S. cinereomedia Dyar (fig. 359). Powdery ash gray without any brown; the 
median area, except beyond the reniform, more or less distinctly paler, sometimes 
white. Lines as in S. basalis, the postmedial perhaps a little less irregular. Ante- 
medial line with its dark outer shade more nearly continuous; the dash in the fold 
rarely distinct. Male with valve much longer than in S. basalis; concave on the 
upper edge, with the spine weaker, and much further from the apex (nearly % mm). 
15 mm. 

Found with S. basalis, in July. 
New York and western Pennsylvania. New York: Otto, Ithaca. 
5. S. strigalis Dyar. Light powdery gray, much like male basalis; orbicular, 

reniform, and claviform nearly equally large,- heavy black bars, the orbicular 
touching the obscure antemedial line, and the reniform a little thicker; a series 
of black terminal bars, those at apex, opposite cell, and in fold, much heavier; 
basal dash long. Genitalia not studied. 10-17 mm. 

vuly and August. 
Ontario and southern New Hampshire to Georgia. New York: Ithaca. 
6. S. lugubralis Walker (fig. 360). Very close to §. basalis. Outer dark shade 

of antemedial line continuous, and entirely separate from the rounded claviform 
spot. Frequently a black bar just above Cu, connecting orbicular and reniform. 
Postmedial line less deeply angled, but just as sharply. Male with valves long 
and slender, without a distinct spine on ventral edge. 18 mm. 

June to early August. 
Bretton Woods, New Hampshire; Canada; Western States. 
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7. S. truncatalis McDunnough. Similar to 8S. basalis, but without any brown 
markings, the scaling wholly black and white. Claspers much broader than in 
8. basalis. 15 mm. 

July. 
Norway Point, Lake of Bays, Ontario. 
This form is obviously distinct from basalis, but not distinguishable (on the basis 

of the single specimen before me) from dark specimens of S. cinereomedia, with 
which McDunnough does not compare it. 

There are probably several other undescribed species of this genus in our terri- 
tory, but they. need a full study of the structure and variation, to be worked out. 

Subfamily PYRALIDINA 

Antenne rarely with modification; ocelli variable, normally concealed or absent; 
antennal socket rarely separated from eye by a line of scales; front nearly smooth 
(fig. 365); maxillary palpi good sized, but not triangular, and well developed even 
when tongue is rudimentary; tongue variable; fore wing (fig. 361) with R, stalked 
with R, and R,; R, free; ist A lost, but represented by a wider space between Cu, 

R. R R: 

Way 

Fics. 361-366. PYRALIDIN”[ 

361, Pyralis farinalis, venation; 862, Hypsopygia costalis, venation of fore wing; 
363, Aglossa pinguinalis (Europe), venation; 364, Omphalocera dentosa, venation 
and costal fold of male; 365, Aglossa cuprealis, side view of head; 366, Cledeobia 
angustalis (EKurope), seta map of larva. 

and 2d A; 3d A usually obsolete, becoming coincident with 2d A in Hypsopygia 
(fig. 362). Hind wing without a fringe on base on Cu; Sc and R parallel, some- 
times no closer beyond the cell than along it. 
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Larva essentially as in the Phycitine (fig. 366); pupa with a dorsal furrow 
between ninth and tenth segments of abdomen, with crenulate margin; thoracic 
spiracles slit-like and inconspicuous; end of abdomen with a transverse row of six 
or eight hooked setz, without a specialized cremaster. 

Key to the genera 
1. Palpi upturned. 

2. Tongue very weak (about as long as eye or shorter)............. 57. Aglossa. 
2. Tongue well developed. 

Se anGwknstalkedutarthestemnemcns ase eee sc eo dels one OOs ey ralis: 
omlemandevke stalked farthestsio. caine ceeds se crests 58. Hysopygia. 

1. Palpi obliquely upturned, with porrect third joint................ 59. Herculia. 
ee alpilonoysporcect, bealkdikely. igi seek sce fee ve ae ee ae cres 60. Omphalocera. 

56. PYRALIS Uinneus 

Tongue strong, scaled at base; palpi typically upturned to vertex; antenne 
typically with short ciliation (shorter than length of segments); fore wing 
normal (fig. 361), M, and M, stalked; hind wing with M, and M, stalked; Sc and R 
typically very closely parallel. 

The second group is transitional:to Aglossa. 

Key to the species of Pyralis and Aglossa 

1. Fore wing evenly colored, with white ante- and postmedial lines only. 
P. 1. farinalis. 

1. Fore wing more or less mottled; no pure white; usually with discal spots. 
2. With a blackish discal spot, and usually costal spots at base and before 

apex. 
3. Basal blackish spot broad, usually reaching fold; subapical spot strong, 

dorsal two-thirds of wing contrasting, pale.......... P. 2. costiferalis. 
3. Basal blackish spot usually a mere bar along costa, the apical spot tending 

to obsolescence; lines normally completely defined with dark; discal 
pacchmausuallyanprominenitara reteset tikes erect P. 3. disciferalis. 

2. Ground dark with paler markings; discal spot pale when distinct. 
3. Ground pinkish coppery; antemedial tooth on fold strong, and usually 

filled with blackish; reniform usually a broad, pale, horizontal ellipse, 
strongly contrasting; tongue as long as eye............ A. 1. cuprina. 

3. Usually without red tint; blackish, with confused luteous markings only; 
the reniform and tooth of antemedial line not especially prominent; 
HONPMC VEL: Weak; mob  COUMed sy. miro pelo in eet onerle vero A. 2. cuprealis. 

1. P. farinalis Linneus. Brown, somewhat olivaceous when fresh; median area 
paler, twice as wide as basal and terminal areas, the latter shaded with gray. 
Lines white, defined, the antemedial strongly excurved; postmedial concave on 
upper two-fifths and in the fold; curved far out between. Terminal line pale; 
fringe grayer. Hind wing with obscure antemedial, and fine, clear postmedial, 
lines on a ground shading from white to fuscous gray. 15-25 mm. (H 47:53.) 

Larva injurious to meal etc. Dirty white, with a dark brown head; hooks on 
prolegs biordinal, the shorter ones a quarter as long as the longer ones; prothorax 
with posterior setz on cervical shield approximately in a vertical line, but with 
the uppermost well in front of the others (nearer to them than to the anterior 
series); front extending halfway, and adfrontals three-fourths way to vertex 
(unlike Plodia); the three ventral-ocelli in a right triangle. 
Common and generally distributed.. New York: Generally distributed and wot 

rare. 
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2. P. costiferalis Walker. Clay color, shaded and dusted with dull rose; with 
contrasting blackish base (above fold), patch on cell, and subapical costal patch; 
postmedial line excurved and serrate, diffuse, clay color; often defined on inner 
side with a blackish shade. Antemedial line similar, zigzag, or obscure. Hind 
wing pale, with a faint darker postmedial and rarely a subterminal line. 15-24 mm. 

July to August. 
In this and the next species, the antennal ciliations are longer than the seg- 

ments, the tongue is very weak and half as long as the thorax, and Sc and R are 
farther apart in the hind wing. These species approach Aglossa. 

July. 
Ontario to Pennsylvania. New York: Saranac Inn, Ithaca, Big Indian Valley, 

Albany. 
3. P. disciferalis Dyar. Shining dull rose, much darker than P. costiferalis. 

Costa barred with black on basal two-thirds, heavily toward base. Lines broad, 
pale, diffuse, heavily edged toward median area with blackish; the antemedial ~ 
line zigzag and the postmedial excurved opposite the cell and concave toward the 
costa and in the fold. Hind wing much as in P. costiferalis, but darker, with a 
pinker costa. 15 mm. 

July. 
Maryland to Missouri. New York: Ithaca. 

57. AGLOSSA Latreille 

(Grease moths) 

Similar to Pyralis, and only differing from the latter group of Pyralis in the 
weaker tongue (fig. 365). Antennal ciliation longer than the segments, fasciculate; 
tongue shorter than eye; M, and M, sometimes approximate only (fig. 363), but 
stalked in our species; Sc and R well separated beyond cell in hind wing; scaling 
shining, greasy looking. 

1. A. cuprina Zeller. Tongue coiled and as long as eye. Clay color, heavily 
shaded with dull rose; the median area, and frequently the base and outer margin, 
shaded with dark gray. Antemedial line zigzag and postmedial line strongly 
dentate, both edged with blackish toward the median area; tooth on antemedial 
line on fold often strongly contrasting, filled with a blackish patch, and capped 
with a blackish arrow-head mark. MReniform horizontally oval, often with a 
diffuse black spot beyond it. Hind wing luteous, nearly immaculate. 18-23 mm. 

June to September. 
Generally distributed. New York: Ithaca, Rhinebeck. 
2. A. cuprealis Hiibner. Tongue reduced to two scaly lobes; fore wings dark lute- 

ous gray, marked with luteous, with iittle or no pinkish shading; lines as in A. eup- 
rina; the antemedial, on the average, less deeply dentate, not defined with darker; 
reniform irregularly invaded by the dark ground, or obsolete. 18 mm. 

Caterpillar gray, with brown head; a scavenger. 
General; also in Europe. New York: Mt. Marcy (Hill), Ithaca, Poughkeepsie 

(New York State Collection), New Windsor (Morton), Brooklyn. 

58. HYPSOPYGIA Hiibner 

(Pyralis, in part) 

Like the typical group. of Pyralis, except for the longer stalking of R, and R, 
(fig. 362); 8d A preserved, running into 2d A. Caterpillar as in Pyralis farinalis. 

1. H. costalis Fabricius (Clover-hay worm). Light dull rose; fringe very broad 
and pale yellow; lines rather fine, pale yellow, enlarged into large patches on 
costa of fore wing. 13-18 mm. 
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Very common, and generally distributed, sometimes injurious to stored hay. 
May to September. 
New York: Ogdensburg, Lewiston, Sherwood (Cayuga County), Ithaca, Big 

Indian Valley, Onteora Mountain, vicinity of Albany, Rhinebeck, North Hillsdale 
and New Windsor. 

Variety hyllalis Walker has the ground pale yellowish, the lines almost lost. 

59. HERCULIA 

(Pyralis, in part) 

Similar to typical mene except as noted in the key; M, and M; free; 3d A 
i 

Key to the species 

Outerglne finely ‘dentate, dark, far outs. 0.02.0... ee ewe ee ile iiermedialis, 
Outer line even, nearly straight, often obscure. 
EIA MCOMRVAOLECU- OLY. A05, sore; ise sicko aisle cl anccohe eee) slay eles cw ene eityn sain sachet 2. Shoah, 
(CIN AGCLOR?. 65 oc ob DR eRe e ERE Donne omens EA BiaA RE anenio reenact 3. thymetusalis. 

1. H. intermedialis Walker. Wings narrower, suggesting Aglossa. Dull: red- 
brown; terminal space distinctly redder and paler. Base pale; antemedial line 
strongly irregular, toothed far out on Cu, and less on A; pale followed with black; 
postmedial four-fifths way out, black, offset in to costa, and followed by a dis- 
tinct pale patch; below, narrowly pale shaded. Hind wing paler, grayer, with 
the faint darker inner and outer line widely separated, and the outer nearly even. 
22 mm.. (cohortalis Grote.) 

June and July. 
Generally distributed. New York: Mt. Marcy, Fentons (Lewis County), vicinity 

of Buffalo, Ithaca, Hastings, New Windsor, Katonah. 
2. H. olinalis Guenée. Dark gray with more or less violet tinge, and pinkish 

fringe, tipped with yellow; marked like H. costalis, but the lines straighter, and 
often obscure below the costa. Outer line on hind wing hardly beyond middle of 
wing. The ground sometimes much paler, rose pink (himonialis of authors, but 
not of Zeller, who had the typical form). 22 mm. (H 47:46; 48:13.) 

June and July. 
New York: Lancaster, Peru, Ithaca, Big Indian Valley, Schenectady, New 

Windsor, New York City; Clove Valley, Staten Island. 
Variety infimbrialis Dyar is ochreous with only a slight pinkish tinge, almost 

as light as H. thymetusalis. It occurs in southern Massachusetts, and is probably 
somewhat general in distribution. 

3. H. thymetusalis Walker. Simil:r to H. olinalis; pale luteous, dusted and 
shaded with dull light gray, emphas: ing the luteous lines on the side toward the 
median area, where there are distinet gray lines. Lines slightly dentate; ante- 
medial excurved, broad; postmedial sometimes shortly interrupted,: starting from 
a triangular costal patch. Hind wing paler, the lines close together; antemedial 
slightly irregular, and postmedial excurved. 22 mm. 

Perhaps a variety of H. olinalis, with which it seems to intergrade. 
A northern species, ranging south to the Adirondacks. 
New York: Saranac Inn, Mt. Marcy, Fentons (Lewis County), Albany, New 

Windsor. 

60. OMPHALOCERA Lederer 

Palpi beaklike, clavate, the second joint long, straight and blade-like, the third 
long and porrect, sharply marked off. Antenne simple, with scape long and 
modified. Abdomen tufted dorsally. Fore wings triangular (fig. 364), moderate, 
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broad at base. R,, R,, and R; forking at nearly the same point; M, and M, free and 
well separated in both wings. Moths large and Noctuid-like in appearance. 

Caterpillar exactly as in the Phycitine. 
An aberrant genus, perhaps nearer to the Epipaschiine and lower Phycids than 

to the true Pyraline. 
1. O. cariosa Lederer. Dull dark red-brown; base paler, and median area usually 

larker, or even blackish; usually concolorous to the inner margin; bounded by a 
rather evenly excurved antemedial line, whose upper part is oblique outward, 
and by a sinuous postmedial. Terminal space practically even, without the streaks 
and wedges of O. dentosa. Hind wing darker and more fuscous. 30 mm. 

Larva a borer in fruit of papaw; blackish, with a broad red band on dorsum, and 
a lateral red band, separated by an equally wide black subdorsal area from the 
dorsal; red bands mottled with brown; tubercles white. 

District of Columbia, southern Illinois, and southward. 
2. O. dentosa Grote. Clay color, dusted and streaked outwardly with dante red- 

brown; a large, nearly square, dark-brown patch on middle of costa, extending half- 
way across the wing, shaded with black, and running out into teeth on the veins. 
Ordinary lines obscure, bordering the patch. Hind wing blackish, redder at margin. 
35-40 mm. 

June. Caterpillar black, dotted with white; without red bands; on barberry. 
Southern Connecticut to Ohio, Iowa, and south. 

Subfamily ANCYLOLOMIINZ 

Similar to the Crambine. Fore wing very frequently notched at the middle, 
and twisted in the resting position. Hind wing (fig. 367) in female with a simple 
frenulum; cell closed by a weak but distinct, middle discocellular vein; M, more or 
less weakened; widely separate from R at origin. Basal portion of Sc and R also 
widely separated in some cases. 

This is a primitive type, related to the common stem of the Crambine and 
Phycitine. There are only a few forms in all, the majority in the Old World. 
The early stages are but little known. 

61. PRIONAPTERYX Stephens 

Front slightly conical, ocelli absent; male antenne serrate; palpi about twice 
as long as head; tongue well developed. Fore wing with apex rectangular, abruptly 
offset inward at middle of outer margin, between M, and M;, and crumpled at 
that point in the resting position. R, becoming coincident with Sc in our species. 
R, connate or short-stalked with M, in our species, but completely fused with it in 
the western P. achatina; M, and M, short stalked. Hind wing with Sc and R 
moderately anastomosing; the upper discocellular erect, middle discocellular com- 
plete, but rather weak, and oblique outward, but not strongly angulate, M, and 
M, fused in our species. 

1. P. nebulifera Stephens. White, base blackish, costa shaded with fuscous; 
median area blackish, crossed by the zigzag white median line; subterminal 
line fine, white, defined on outer side with a fine dark line, and on inner with 
a blackish shade, with a tooth opposite cell; waved and. concave below. Apex 
white; with a blackish ray running to the tooth of the outer margin, and with 
a black bar below it. Terminal line fuscous, and fringe pale, except on the tooth: 
Hind wing pale gray. 25 mm. 
May to August; October. 
The larva lives on the ground and forms a tunnel of sand and silk extending 
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up the stem of its food-plants to near where it feeds. It may be found on 
various sand-barren Ericacee. 
Massachusetts to Texas, along the Coast. New York: Karner, Yaphank. 

Fics. 367-373. ANCYLOLOMIINZ AND CRAMBINAZ® 

367, Eufernaldia cadarella (Ancylolomiine), venation of hind wing (Western 
States) ; 868, Crambus girardellus, venation; 369, C: luteolellus, venation of fore 
wing; 370, Argyria nivalis, venation; 371, Platytes multilineatella, venation of fore 
wing; 372, Ommatopteryx ocelleus (Texas), venation; 373, Crambus species, seta 
map of larva 

Mesolia incertella Zincken reaches north to North Carolina. It has the same 
notched wing and a rather similar pattern; but a more conical front, and the 
subcostal cell of the hind wing nearly as wide as the discal—M, arising oppo- 
site the tip of the base of R, so that the upper discocellular is almost obliterated, 
but well separated from the stalk of Sc+R. 

Subfamily CRAMBINZE 
Antenne simple or pectinate, without modification at base; their sockets 

separated from the eyes by a band of scales. Ocelli most often present. Tongue 
variable; labial palpi beaklike, porrect; maxillary palpi large and triangularly 
dilated with scales. Tibize with all spurs. Fore wing (figs. 368 to 372) narrow, 
except in Argyria; with short outer margin; usually with all veins preserved; 
R, often anastomosing with Sc, R, and R, stalked; and R, and R,; almost always 
stalked with them; 1st A completely lost, the distance between 2d A and Cu, 
at the margin being hardly wider than between any two veins. 3d A free, weak. 
One or two radials or one median rarely lost. Hind wing ample, much folded; 
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Sc and R strongly anastomosing beyond the cell; female frenulum multiple, cell 
open, M, most often stalked, sometimes lost; a heavy fringe of simple bristles 
along base of Cu. Wings always smooth-scaled. Larve and pupe of two radi- 
cally different types, as described under Crambus and Diatrea. 

The subfamily is fairly homogeneous. 

Key to the genera 

1. Fore wing with all radials preserved; R, sometimes very short and becom- 
ing coincident with Sc. 

DER So, Stalked eens cere earn ole eotiecs eke a Rue eterna Sn on ere 64. Eoreuma. 
2. R,; stalked. : 

3: Male antennz uni- or bipectinate.-: 22.0.2. .\.0 0. aeccs 68. Thaumatopsis. 
3: Male jantenne laminates isimple viva lee <i elersiater tetris 69. Crambus. 

2. R, and R, only stalled. 
3. R, becoming coincident, or anastomosing, or connected by a crossvein 

with Sc. 
4. Palpi twice as long as head; front more or less conical....66. Argyria. 
4. Palpi much longer. 

5. pOce laf i present wie eects. Em ctr etek cl nee ene ven 67. Haimbachia. 
Se "Ocel absent ce s56 sis el eo wtassi ote chats s avora as olekeboh tate 62. Diatrea. 

3. R, free. 
4: ‘QOcelli absents: see: Heid sis cites Se cyte ee-sia.s oo bao uieore Ole OC aero 62. Diatreza. 
4. Ocelli present. 

By Wront: Comical sae cies «3, siesisinre oi olo sxe sietolere siaisierslo el eee eee 63. Chilo. 
5. Front rounded. 

6. Palpus projecting its length beyond head.............. 66. Argyria. 
6. Palpus projecting twice its length beyond head...... 65. Platytes. 

1. Fore wing with two radials and a median lost................ 70. Raphiptera. 

62. DIATRAA Guilding 

Palpi beaklike, extending two or three times the length of the head; antenne 
nearly simple, ocelli absent. Front usually conical. Body normally rather stout. 
Fore wing moderately broad; R, typically becoming coincident with Sc; R, and R, 
stalked; the rest free. Hind wing somewhat broader, with Sc and R rather 
strongly anastomosed; subcostal cell narrow, normal; M, from upper angle of 
discal cell, and M, and M, connate. 

Caterpillars, so far as known, borers in Graminew, and most commonly in wet 
places, slender, with strong tubercles; prolegs with an ellipse of triordinal hooks; 
Vii with two sete on meso- and metathoraz, as in the Galleriine; sete iv and v 
of abdomen obliquely placed, i and iii of ninth segment of abdomen approximate, 
and ii of eighth and ninth segments forming single dorsal plates. Pupa usually 
cylindrical, truncate at anterior end; tongue short. 

The first group is ancestral to both Chilo and Diatrea, and the species have 
been variously treated in the past. 

Key to the species 

1. Wings narrower; fold with alternating pale and dark shades. 
2. Hind Swine White foie osveie sie-. 00 2 5s oe etka chelsea tee ee 2. forbesellus. 
2. Hind swing *clay-color, (01 brOWwM!:\.. «ciate cis) lane -ke cere 1. comptulalis. 

1. Wings broader; fold evenly colored or streaked longitudinally. 
2. Fore wing mouse gray, with traces of postmedial dots or immaculate. 

3. idalis. 
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2. Fore wing yellow or brown. 
aeuorenwing with a, terminaliidark lines... 2)... 20.2050 4. allem. 
o-eloreswing, with dark terminal) dots....:.....2.....-sc9+7 5. zeacolella. 

I. Sc and R, merely approximate. 

1. D comptulalis Hulst. Male dull brown, with grayer margin; a diffuse pale 
crenate and broken antemedial line; a finely dentate postmedial line roughly 

_ parallel to outer margin, toothed inward on A, and running in to costa, and a 
pale discal spot. Hind wing fuscous. Female light clay color, shaded lightly 
with brownish, leaving the whole cell pale, but with dark patches in the base and 
middle of the fold, and near the middle of the inner margin. Discal dot dark. 

_ A diffuse pale subterminal line, preceded by a well-marked dark band, defined on 
the outer side only. A slight, dark terminal shade. Hind wing slightly paler, 
with a corresponding terminal shade. 25 mm. (Chilo auct.) 

Michigan to Missouri and west. New York: Ithaca. 
2. D. forbesellus Fernald. Similar to D. comptulalis. Fore wing with more or 

less white scaling on disc, setting off the black discal dot; a streak of white scales 
in fold, interrupted by black bars near base and middle of fold; subterminal mark- 
ings and terminal dots obscure. Hind wing white, in the male light fuscous 
apically, and with a distinct dark terminal line; in the female almost immaculate. 
Fore wings in some specimens much paler, light ochre yellow. 23-38 mm. 
(Chilo auct.) 
Larva a borer in Scirpus. 
Illinois; Missouri; New York: Buffalo. ; 
3. D. idalis Fernald. Fore wing gray, obscurely or not striate, with traces of 

markings or none; hind wing white in female, pale gray in male. 25-34 mm. 
New Jersey; Georgia. 
4. D. alleni Fernald. Clay-color to brown, finely dark-streaked on and between 

the veins, the venular streaks even in width. A distinct discal dot. Terminal line 
obsolescent, but not breaking into dots. Inner margin sometimes contrastingly 
pale. Hind wing fuscous outwardly. 30 mm. 

Maine. New York: Newport, Big Indian Valley. 

II. Se and R, anastomosing. 

5. D. zeacolella Dyar. Clay color, finely streaked with dark on and between the 
veins; the venular streaks enlarging to form a very oblique series of postmedial 
dashes, and a subterminal series which is very oblique below; a dot at lower 
angle of cell, and slight terminal dots in interspaces; slight dark shades in upper 
part of cell, below cell, and extending obliquely to apex. Female with markings 
nearly lost. Hind wing white. 25-30 mm. (saccharalis auct., not Fabricius.) 

Larva a borer in corn (not normally in cane); sometimes injurious. 
Virginia and south. 

63. CHILO Zincken 

Similar to Diatrea. Ocelli prominent, front always conical, R, closely approxi- 
mate to Sc for a distance, but free. Larve borers in water plants. 

1. C. plejadellus Zincken. Whitish yellow; fringe, a broken line before it, a short, 
irregular, oblique median band, and scattered scales on disc, all lead-colored or 
silvery; black terminal dots. Hind wing white. 22-32 mm. 

July. 
Warva a borer in stems of rice, and presumably other swamp grasses; yellowish 

white, head dark brown, cervical shield light brown, body with four vague purplish 
stripes. Pupa with conical front. 
New York to Wisconsin and Georgia. New York: Ithaca. 



592 Wiuuram T. M. Forses 

64. HOREUMA Ely 

(Chilo, in part) 
Similar to Diatrea and Chilo. Ocelli present; palpi as long as head and 

thorax, tongue weak. R, stalked with R;,,, instead of approximate; front only 
slightly rounded out. 

1. E. densella Zeller. Yellowish, dusted with brown, veins white, and with 
clearer yellow line halfway between the veins, alternating with brown lines; 
a strong black discal dot; black terminal dots and dark streaks opposite the cell 
and in the fold. Hind wing nearly white. 15-18 mm. 

June and July; September. 
Connecticut to Florida, Illinois, and Texas. 

65. PLATYTES Guenée 

(Chilo, in part) 
Similar to Argyria; fore wing longitudinally marked, and typically narrower 

(fig. 371), palpus as a long as head and thorax. M, and M, of hind wing some- 
times approximate (varying in our species). The only known larva in moss. 

1. P. panalope Dyar. R, sometimes partly fused with the stem of R, and R, 
Cream color, with contrasting fuscous streaks. Outer side of palpi fuscous; fore 
wing with fine dark streaks on veins and heavy ones on interspaces, leaving white 
lines in the middle of the cell and on the fold. Discal dot black in a white ring. 
Terminal dots black. Hind wing nearly white. 12-15 mm. (multilineatella auct., 
not Hulst; densellus Fernald, not Zeller, at least in part). 

Early stages unknown. Moth in June. 
Southern States; Connecticut. 
2. P. vobisne Dyar. Silvery white, with several dark brown lines, those in basal 

part of wing nearly longitudinal, and two zigzag postmedial and subterminal 
ones; a dark terminal area, and some dark postmedial shading. Hind wing 
blackish; fringe white with a dark line. 13 mm. 

June; August. 
Connecticut; South Dakota. 

66. ARGYRIA Hubner 

(Platytes, in part) 
Ocelli present. R, normally straight, and parallel to Sc and R, (fig. 370), R; 

and R, only, stalked; M, and M,; separate. Fore wing twice as long as wide, with 
moderate, somewhat excurved outer margin. Hind wing but little broader, with 
Sc and R strongly fused; M, and M, more or less stalked, often strongly. Front 
normally nearly flat. Palpi variable, normally projecting beyond head for a dis- 
tance about equal to its length, rarely, nearly twice its length. Larva unknown, 
probably much like those of Crambus. 

The tiny subtropical species C. lacteella, has been reported from Saranac Inn. 

Key to the species 

1. Fore wing with a yellow median fascia. 
2. Inner maroin’ yellow ‘on outer half ic) 322: crise ae eee rere 3. auratella. 
2. Inner margin’) whiteon outer half, 230.2. o2¢ mcr eee 4. critica. 

1. No yellow fascia. 
2., Inner margin finely. edged with yellow... ...< </:/i..-celsieeie 2. argentana. 
2. Inner margin white. 

3. Head) Whitest: eciacs sieels.c% seo bere woisrelcert ens ois Oa ete eee nae 1. nivalis. 
3. Head: and. palpi deep syellow. =... 3). «ween - sister che ex center rileyella. 
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I. Front nearly flat, rounded; palpi as long as head; tongue stronger; R, free. 

1. A. nivalis Drury. Silver white. Palpi yellow on outer side, except on upper 
edge, sides of occiput yellow; a longitudinal stripe on thorax. Base of costal edge 
brown, terminal line black; fringe yellow at base, with whitish tips. A black dot 
at middle of inner margin, rarely lost. 20 mm. 

Very common in grass land in June and July. 
Generally distributed. New York: Newcomb, North Creek, Newport, Locust 

Lake, Lewiston, Lancaster, Ithaca, Big Indian Valley, Utica, Schenectady, Little 
Falls, Albany, Rhinebeck, New Windsor, Katonah, New York City. 

2. A. argentana Martyn. Silver white; head, palpi, scape, and pedicel wholly 
brownish yellow; antenne otherwise gray. Thorax with a yellow central stripe, 
fore wing with costal edge narrowly yellow, inner edge a little more broadly so, 
especially at middle; terminal line black, followed by a fringe shading from brown 
at base to pale yellow at apex. Hind wing straw color. 20 mm. 

July. 
Southern New Jersey; Pennsylvania; and south. 
A. rileyella Dyar ranges north to North Carolina. It has a faint, slightly waved, 

dark postmedial line. 

II. Front distinctly conical; palpi twice as long; tongue weaker; R, anastomosing 
with Sc. 

3. A. auratella Clemens. Silver white; head and palpi white above, golden 
yellow on sides; thorax yellow, with white tegule, except the shoulders, which are 
yellow. Fore wing with a broad yellow median fascia, widening to inner margin, 
and fringe yellow, connected to the median fascia by a fine yellow line along outer 
half of inner margin; terminal dots black. 18 mm. 

July. 
Maine to California and south. New York: Ithaca, Albany, Rhinebeck, Katonah. 
The southern race, pulchella Walker, is much smaller. 
4. A. critica Forbes. Similar to A. awratella; front much less prominent (one- 

fourth width of eye in side view); fore wing with the median band not widening 
toward the inner margin, which is white between the median and the yellow 
terminal band. 18 mm. 

July. (April, in Florida.) 
Trenton, Ontario, and New Jersey, to Florida. New York: Utica, Ithaca. 

67. HAIMBACHIA Dyar 

(Crambus, in part) 

Similar to Crambus. R anastomosing with Sc, R, and R, free, Cu, widely sep- 
arated from Cu,. Hind wing with M, and M, connate or very shortly stalked; 
Sc and R stalked almost to apex. 

1. H. placidella Haimbach. Front rounded. Cream white, dusted with blackish 
out to the subterminal line; a darker pale brown medial shade, angulate on the 
cell, and a fine, sinuous, double subterminal line reaching almost out to the 
margin, filled with a slightly paler cream white. Terminal line continuous above, 
dots below; fringe lead colored. 16 mm. 

July. 
Northern New Jersey. 
A second species of this genus ranges from New Jersey to Florida; it is closely 

similar to the Texan H. squamulellus Zeller, with a largely white fringe, and 
with yellow bars in the terminal space, but has a conical front. It appears to be 
undescribed. 
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68. THAUMATOPSIS 

(Propexus Grote; Crambus, in part) 

Closely related to the mutabilis group of Crambus, but with antenne of male 
pectinate, or at least with slender laminations on the lower side twice as long 
as the segments. Fore wing normally with a slender longitudinal white streak 
on Cu, and sometimes on its branches toward margin, unlike all our species of 
Crambus. R, free. 

T. repanda is reported from Saranac Inn and Newport, doubtless in error. 

Key to the species 

1. A contrasting white streak on Cu, the wing more or less darkened above it. 
2. Kore wing dark browlirsan cic we a och Hoa eens racist eee ee 5. deckella. 
2. Fore wing clay color. ; 

3. A defined black streak running obliquely to apex........ 4. fernaldella. 
3. NOMSuch Streaks yee haw ci creraters se tonseys ester ee leunovetete satel esto aoe 1. pexella. 

1. No white. 
2 MOUSE OTAN, a cst) <: aieveie enews op sveonvecelarete sree fave atten Geek stele te reeaeeen 2. gibsonella. 
BE KY CLOW, Ve iavare Seroveps ie cuete « ebehsione 5 ote Wig) Sea cle cteiiote @ havevele (cote eee eee 3. edonis. 

* Male antenne bdipectinate. 

1. T. pexella Zeller. Dull clay color, shaded below and outwardly, and somewhat 
striate with gray. A fine, somewhat sinuous white streak along lower side of cell, 
to end, fading out at base and rarely obsolete, with a dark, sometimes partly 
black, shade below it at base, and above at middle; an irregular series of oblique 
shades from opposite cell to inner margin, continued by a vague shade to apex. 
Terminal dots fine, dark. Hind wing nearly concolorous. 30 mm. 
New Jersey; Connecticut; TJllinois, and west. New York: New Windsor 

(Morton). 
2. T. gibsonella Kearfott. Powdery mouse gray, strongly yellowish toward costa 

and base, with slightly paler Cu, and with traces of the dark shading of the last 
species. Subterminal markings obsolete, terminal dots minute or lost. Traces of 
an oblique median shade at inner margin. Hind wing nearly concolorous, with 
paler base. Female rather narrower-winged, with much paler and slightly yellower 
fore wing. 26-33 mm. 

September. 
Ontario. 
3. T. edonis Grote. Closely similar to T. gibsonella but light ochreous yellow 

’ (when fresh, strongly pinkish). 35 mm. 
Nantucket, Massachusetts; North Carolina; Kansas. 

** Male antenne unipectinate. 

4. T. fernaldella Kearfott. Similar to TJ. pewvella. Brighter yellowish, with 
obsolete subterminal markings; the black streak above the white line on Cu extend- 
ing to the subterminal region and separated by a narrow longitudinal pale line 
from a fine curved oblique streak that runs to the apex. Black streak defined 
below, and pale edged below outwardly. 25 mm. 
ne western species reported doubtfully from Anglesea, New Jersey, and from 
lorida. 
5. T. deckella Kearfott. Fore wing rather dark brown, hind wing blackish 

gray; a longitudinal whitish streak on Cu, fading out near end of cell. 22 mm. 
(Crambus haytiellus Hart, not Zincken.) 
Lucaston, New Jersey; Havana, Illinois. 
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69. CRAMBUS Fabricius 

Tongue moderate; palpi projecting as far as length of head and thorax; male 
antenne simple, laminate below, the laminations usually in contact; rarely more 
slender (mutabilis, etc.), but always more than half as wide as the length of a 
segment. Front nearly flat. Ocelli present. Fore wing (figs. 368, 369) narrow 
(normally about two and one-half times as long as wide), R, free or anastomosing 
with Sc; R, free; R, stalked, in our species shortly, with R,,,; M, and M, free or 
short-stalked. Hind wing much broader, with Sc and R fused about three-fourths 
way to apex. M, from upper angle of cell, M, and M, almost always stalked. 

Caterpillar (fig. 373) usually with good-sized tubercles, vii double on prothorax, 
single on meso- and metathorax; only a single lateral seta on ninth segment of 
abdomen; prolegs with an unbroken. ellipse of the triordinal hooks. 

The caterpillars live mostly in tubes of silk and earth, and feed on the roots and 
leaves of grass and other low plants. Several species have appeared from time to 
time in injurious numbers, and many are very common. 

Pupa smooth, maxille reaching almost to tips of wings, but with the mid-legs 
meeting behind them; dorsum of thorax and abdomen not spined; sides of last 
segment with deep longitudinal furrows; labial palpi often largely exposed, normal. 
Caudal end usually truncate, with blunt angular spines; without a developed 
cremaster. 

Key to the species 

1. Ground color silver-white (including cell and costa, and outer and inner 
margins). ° 

2. Wholly silvery-white (or shining silver-gray).............. 21. perlellus. 
2. With yellow below cell, and a black line on Cu............ 12. girardellus. 
2. With black terminal, and usually subterminal, dots only....20. turbatellus. 
2. At least with a complete and regular subterminal line. 

3. Subterminal evenly excurved; seven terminal dots........... 19. elegans. 
3. Terminal line above, and dots below. 

4. Subterminal line slightly curved opposite end of cell..16. lyonsellus var. 
4. Subterminal line sharply angulate. 

5. Expanse under 20 mm; no bright yellow................ 17. albellus. 
5. Expanse over 20 mm.; a bright yellow streak....12. girardellus var. 

1. Terminal space silvery; subterminal line erect, curved; median shade angulate. 
19. elegans. 

1. Inner margin, or terminal area, or both, dark; the ground not white. 
2. A fairly broad, white, more or less silvery stripe in cell from base, cover- 

ing most of the width of the cell. 
3. White stripe practically reaching outer margin, but cut into trapezoidal 

patches by median and subterminal brown bands; the outermost patch 
IMO Sty COLVIN Wey vet auerecd acchevensest he raiel pone te ior teh aa cor wie teorsreloceNs 2. myellus. 

3. Postmedial silver trapezoidal patch absent, or not an even continuation 
with the silver stripe. 

4, Silver stripe continuing uninterrupted, and hardly narrowed to outer 
TENET SAE OIA OIA iyo Olea, SOOO 0 CD COINS oO SRE OIC ees 11. unistriatellus. 

4. Stripe at least constricted to half its width in subterminal region. 
5. Fore wing strongly falcate, with apex drawn out; an oval silver 

Spotmavove :tipmotesilverustuipearicriils ser etree) ac 18. satrapellus. 
5. Fore wing rectangular or subfaleate; no oval subapical spot. 

6. Terminal space crossed by fine black lines from subterminal line 
to margin; a strong costal silver streak, well separated from the 
subcostal one; ground cream color.............. 1. laqueatellus. 
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6. Terminal spots with black dots or short bars, longest in C. quin- 
quareatus, which has only a single silver streak and dark 
brown ground. 

7. A white costal streak, separated from the subcostal one by a 
fine) brownwlinegonMRencm se sere ees ae 3. agitatellus. 

7. White streak broad, divided by a broad brown ray in upper part 
COV TEAC) H Cia apis Ae RP ape PO ACPI EES Ci 2, 6 6. bidens var. 

7. White streak simple, leaving at least the costal edge brown. 
8. A white or silver patch in middle of wing before the sub- 

terminal line, below or beyond the tip of the streak. 
9. Apex forming an angle of 60°, the upper part of the outer 

margin-at an angle to the lower; inner margin white, 
ground pale and streaked with lead color; brown ter- 
minal line and white in base of fringe ending abruptly 
at the angle of the outer margin; terminal dots marginal. 

10. Inner margin pure silver white, with contrasting black 
edge, outwardly; expanse 28 mm.; lines on veins all 
lead oTay, 9 e..10 Beene ele alone one rae 13. deckellus. 

10. Inner margin powdery and less contrasting, lines on veins 
a mixture of silver and blackish; expanse 22 mm. 

14. floridus. 
9. Apex more nearly a right angle, except in C. exsiccatus; 

outer margin even, the blackish terminal line and white 
base of fringe fading out gradually below. 

10. Part of inner margin white, contrasting (sometimes only 
a small spot in C. labradoriensis, Which is distinguish- 
able by its very dark ground-color). 

11. Ground dark brown, normally with a diffuse silver 
area on middle of inner margin, often cut in two by a 
blackish) bars. : 258. Sess ace 5. labradoriensis. 

11. Ground bright yellow-brown, with a narrow silvery 
streak on inner Margin.?...:.22.). sees 7. youngellus. 

10. Inner margin at most pale straw yellow, and in that case 
shading into the darker yellow ground. .4. alboclavellus. 

8. No such patch; ground continuous to subterminal line. 
9. A contrasting pale spot in middle of terminal space; tooth 

on lower side of silver streak strong, and more than two- 
thirds, way, OUG <i) .c10 se cl-eicielsleie eeeee 6. bidens. 

9. A pale spot below apical dash only, obscure in C. lyonsellus ; 
tooth usually three-fifths way out, running into a slender 
line or obsolescent. 

10. Silver patch only covering a little of costal region (above 
R), toward base. 

11. Streak in cell as wide as costal brown area; terminal 
dots in the form of short bars, reaching the terminal 
line; ‘crayish “sactissemee © onan 15. hamellus. 

11. Streak in cell, beyond the tooth, twice as broad as the 
dark costal stripe; ground brown; terminal dots 
short and independent of the terminal line. 

8. prefectellus. 
10. Silver stripe broader, toward the base covering all but 

the costal edge, and covering R to end of cell. 
11. Ground cream and yellow; silver streak lying along 

costa three-fifths way to apex........ 16. lyonsellus. 
11. Ground dark brown; streak gradually diverging from 

costa. 
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12. A silver stripe on inner margin; apex more acute. 
10. quinquareatus. 

12. Taner margin concolorous, brown; apex blunter. 
9. leachellus. 

Cap Agtinenwihite wine ions Cu onliysmcects ss osc lee: (Thaumatopsis species). 
2. Cell without a white or silver streak. 

3. Terminal line continuous on costal half of wing, contrasting with the 
yellow terminal space, represented by three black dots below. 

27. hortuellus. 
3. Terminal line all broken into dots, or obscure. 

4. Eyes less than one-half as wide as front; palpi hairy; a heavy oblique 
Dlacksemedi ans fascia ance ie seks secs els eels vets ole 33. trichostomus. 

4. Eyes about as wide as front; palpi less hairy; a slight dark median 
fascia, or none. 

5. Fringe bright golden, bronze; six or seven black terminal dots. 
6. Subterminal line even, silvery, and nearly parallel to outer margin; 

tenminalaspaceny.ellowar comercial atatee 23. decorellus. 
6. Subterminal line diffuse, more or less irregular, strongly sinuate, 

and rapidly diverging from margin below; terminal space brown- 
GuUste dees: Hye Neel ie oi ht weed. rene Sau suscemtee vote ines 25. ruricolellus. 

6. Subterminal line completely absent............. 24. vulgivagellus. 
5. Fringe dull, or dark lead-gray, rarely shining. 

6. Subterminal line even, more or less metallic, and roughly parallel 
to outer margin; terminal space powdered with fuscous on whit- 
THAT Gok ae Ba EN a LSA ot EN eae Se aR SRR oT ES he 22. teterrellus. 

6. Subterminal line irregular, diffuse, and much more oblique than 
outer margin, or obsolete. 

7. A distinct blackish spot or oblique streak in fold below end of 
cell; a longitudinal pale shade through middle of wing. 

8. Male antenne with laminations narrow, separate; fore wing 
with six or seven terminal dots; pale shade whitish. 

26. mutabilis. 
8. Male antenne with laminations in contact; fore wing. with 

three or four terminal dots on dorsal half; pale shade ochre 
VC VOW: ces ccveye tes re tee ay Pa ee ore Myls ce nyensin she eh Seen es oy eed 28. trisectus. 

7. Median shade but little darker than ground, or obsolete; no dis- 
colorous longitudinal shade through cell. 

8. Three or four terminal dots on dorsal half of wing; ground 
TORE PERT ROR cp aaa hrath Ginter hatin eis ae et Ceara Bart ee 29. laciniellus. 

8. Terminal line very weak and continuous, or enlarged into slight 
dots on all the veins. 

OMG roundsyellowaeee erence nee eer aol LULLeEOLeLlus® 
9. Ground fuscous, sometimes heavily dusted with fuscous on a 

dirty white ground......... 30. caliginosellus, 31. zeellus. 

Thaumatopsis gibsonella will run to near luteolellus, but the subterminal line 
is obsolete, edonis may be distinguished by its large size (35 mm.), also. 

I. Palpi moderately hairy, eyes about as wide as front (Crambus). 

A. Fore wing with Sc and R, separate, normally approximate (fig. 368). 

* Fore wing with a silvery stripe. 

+ Fore wing normal in form. 

1. C. laqueatellus Clemens. Straw color, costal and cellular silver stripes 
rather widely separated; a large triangular costal subterminal streak. More 
or less silver on veins, edged with black; terminal space pale, with five fine 
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black lines across it. Yerminal line black on costal half of wing, preceded 
with silver, subterminal line also silvery. 23 mm. 
Common and generally distributed, in June. Larva on moss; refusing grass, ~ 

at least when young. New York: common everywhere. 
2. C. myellus Hiibner. Chocolate brown, shading into ochre yellow at mar- 

gins; three silver-white patches in middle of wing, separated by brown fascize, 
the first running to the-middle of the wing, obliquely triangular, the second 
half as long and rather trapezoidal, the third a narrow subterminal bar. Ter- 
minal line obscure, continuous; fringe gray, cut with white opposite the cell. 
22 mm. (luctuellus Fernald, not Herrich-Scheffer ). 

July. Caterpillar under moss; brown, with black head and cervical shield. 
Labrador to Carbondale, Pennsylvania, and west to British Columbia. New 

York: Karner. 
3. C. agitatellus Clemens. Fore wing broader than that of C. laqueatellus, of 

the same pale yellow, becoming darker along the markings, and nearly white on 
the inner margin. Silver streaks broader and separated only by the fine, often in- 
complete line along R; the longer streak less than three-fourths of the length 
of the wing. Middle of wing silver white from cell to outer margin, cut by the 
silver and yellow subterminal line. Apical marks as in laqueatellus; terminal 
line fine and black on costal third, replaced by five thick dots along outer margin 
below; base of fringe silver white toward costa, the rest silver gray. Hind wing 
cream white, lightly shaded with gray. 20 mm. (saltuellus Zeller.) 

Generally distrsuted and common, especially northward; flying mostly in July. 
New York: North Elba, Summit of Mt. Marcy, Newcomb, North Creek, Rock 
City (Cattaraugus County), Ithaca, Trenton Falls, Schenectady, New Windsor, 
Crugers; Lynbrook, Long Island. 

4. C. alboclavellus Zeller. Identical with C. agitatellus except for the lack of 
the brown line on R, probably a variety of it. Ground color usually a little 
darker, and sometimes a little shaded with dark brown; trapezoidal patch beyond 
the silver streak usually brighter silver and standing out more distinctly (cara- 
linellus Haimbach). 

July and August. Larva on grass. 
Common and generally distributed. New York: Newport, Neweomb, Lewiston, 

Potter Swamp (Yates County), Ithaca, Big Indian Valley, Utica, Schenectady, 
New Windsor, Fort Montgomery, Katonah. 

5. C. labradoriensis Christoph. Dark brown, diffusely shaded with whitish, 
especially opposite the cell, over M, to Cu,, and in areas extending to the inner 
margin before and on the middle of the wing; a silver bar in the cell, broad 
outwardly, but hardly reaching beyond middle of wing, separated from the whitish 
area beyond by a broad zigzag median band, the tip of the silver streak forming 
two teeth, the lower of which is only a little smaller than the upper; costa 
broadly brown; subterminal line normally silvery, a little enlarged at costa. A 
triangle before and one beyond it at costa. A terminal line above, and dots below, 
preceded narrowly with white. Hind wing fuscous. 20 mm. (luctuellus auct., 
not Herrich-Scheeffer. ) 

This species may prove to be a race of C. luctiferellus, of Europe, which has 
Sc and R, anastomosing. I have not examined the venation. C. dissectus Grote 
appears to be the same, both names applying to light forms. 
New York (type of dissectus) and Mer Bleue, Ontario, to Oregon, and north. 
6. C. bidens Zeller. Similar to C. alboclavellus and C. agitatellus; silver streak 

three-fifths length of wing, its tip bluntly angled, reaching costa, leaving only a 
fine brown costal edge, and strongly toothed below, at origin of Cu,. Ground 
brownish ochre; no silver patch in middle of wing beyond cell; but middle of 
terminal space white; black terminal line extending below middle of wing; the 
dots somewhat elongate and distinctly farther from the margin than the terminal 
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line is. Sometimes with a broad brown ray in the silver streak. Hind wing 
white, or cream with a white fringe. 18 mm. 

This species is usually found in peat-bogs. 
Quebee to Massachusetts, New York, and northern New Jersey. New York: 

Niagara Falls. 
7. C. youngellus Kearfott. Closely similar to C. bidens, but smaller; brown 

costal edge slightly wider, ground yellow and somewhat dusted with light brown; 
a silver postmedian patch and a silver stripe on inner margin; terminal line stop- 
ping above middle of wing, and dots only below; more or less silver along the 
veins. Apical markings as in the preceding group; the terminal line and white 
streak in the fringe not ending abruptly as in C. -floridus. Subterminal line 
broader than in (@. alboclavellus. 18 mm. 

Mer Bleue, Ottawa, Ontario. 
American records of C. hamellus appear to belong in part to this species. 
8. C. prefectellus Zincken. Chocolate brown; inner margin hardly paler. Silver 

streak covering cell, and extending well beyond it, but not reaching the sub- 
terminal line, and separated from the costa by half its width; a slight silver 
streak above its apex, but the veins on the disc hardly, or not at all, marked 
with silver; subterminal line silvery, as usual; moderately bent opposite cell, 
but little widened at the costa. Terminal space brown, with silver triangles above 
and below an oblique apical dash; a few white scales in lower part of wing, but 
no spot. Terminal line brown, hardly darker; dots below oval, and set well back 
from margin. Fringe shining brown-gray, becoming white in its base, toward the 
apex. Hind wing cream white. 2 mm. 

Two broods, flying mainly in June and August; common. New York. Common 
everywhere. 

Generally distributed. 
Hardly distinct from C. leachellus. In the Colorado race, oslarellus Haimbach, 

the hind wing is dark. 
9. C. leachellus Zincken. Like C. prefectellus, but with the costal edge only 

very narrowly brown toward the base; apex normally slightly more acute; region 
beyond tip of silver streak distinctly yellow. Frequently larger; expanding up 
to 27 mm. 

June and July. 
Common and generally distributed, flying with C. prefectellus. New York: 

Wilmington, Saranac Lake, Newport, Ithaca, New York City, Yaphank. 
This species is probably the true hastiferellus of Walker, rather than the fol- 

lowing, which may be a southern race of it. 
10. C. quinquareatus Zeller. Closely similar to C. leachellus, the light area 

beyond the tip of the silver stripe nearly white, and connecting it with the sub- 
apical silver triangle, which is a little larger than in C. leachellus. Apex a little 
more strongly pointed, but terminal line and white streak in fringe not ending 
abruptly; terminal dots replaced by slender bars nearly as long as those of 
C. laqueatellus, on a fuscous ground. No silver line above the tip of the streak 
in cell. (extorralis Hulst; hastiferellus auct., not Walker.) 

Southern States, north to Pennsylvania; northern distribution uncertain on 
account of confusion with C. leachellus (hastiferellus Walker.) 

1]. unistriatellus Packard. Chocolate brown; a broad silver white stripe from 
base to costal half of outer margin, leaving a brown costal stripe which is 
extremely narrow at the base and apex, but reaches down to the cell between, 
and is widest at three-fourths way out. Terminal line and dots very weak; 
costal half of fringe white. 25 mm. (ewesus Grote.) 

Apparently rare. 
Labrador to Pennsylvania; west to California. New York: Saranac Inn, North 

Creek, Newport, Trenton Falls, Schenectady. 
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12. C. girardellus Clemens. Silver white; a bright yellow stripe from base to 
postmedial region, below cell, in typical specimens widening and then fading out 
at outer end; defined with a black line above; a little yellow on base of costal 
edge; and sometimes beyond middle also, rarely forming an angulate fascia, 
bounded by fine black postmedial and subterminal lines; terminal line fine, black, 
preceded by black dots on dorsal half. 25 mm. (nivihwmellus Walker.) 
Common in June and July. 
Generally distributed south to Pennsylvania and Ohio. New York: Saranac 

Inn, Newcomb, North Creek, Fentons (Lewis County), Batavia, Rock City (Cat- 
taraugus County), Otto, Ithaca, Trenton Falls, Liberty, Big Indian Valley, Schenec- 
tady, Nassau, New Windsor, Katonah, New York City, Fort Montgomery. 

13. C. dackellus Haimbach. Near C. floridus, but much larger, deeper yellow- 
brown, the veins streaked with lead-gray only; the brown line between the silver 
cell and postmedial patch, twice as wide as a vein; terminal space more evenly 
soe in color, and narrower, even, than in floridus; inner margin, below 
A, pure white, though with diffuse upper boundary; the outer half of the inner 
edge narrowly. blackish. Terminal markings.as in floridus. 27-31 mm. 

September. 
' New Jersey generally; perhaps elsewhere confused with C. floridus. 

14. C. floridus Zeller. Closely similar to OC. alboclavellus (and aebiniclline\ ¢ 
apex a little more acute, with a distinct inward angle opposite the cell, at which 
the black terminal line stops abruptly. ‘Silver streak diverging gradually‘ from 
costa, and acute, as in leachellus. Inner margin silver white, but not contrasting 
nor sharply defined; apex more contrastingly white. 22 mm. 

June and July. Caterpillar on grass. 
Atlantic States (apparently not common) to California. New York: Ithaca. 
Very close to both alboclavellus and the European C. pascuellus, of which latter 

it is probably a race. 
15. C. hamellus Thunberg. Fuscous; apex a little produced; silver stripe very 

narrow, being not wider than the brown costa, outwardly; terminal dots on dorsal 
half of wing a little elongate, followed by a fine terminal line. Hind wing grayish; 
inner margin not pale. 20 mm. 

August. 
Our form is very dark on the costa above the silver streak. 
Kamouraska, Quebec; Maine; Mt. Wachusett, Massachusetts (Forbes); Europe. 

New York: Saranac Inn and Albany. (New York State Collection. ) 
16. C. lyonsellus Haimbach. Similar to C. floridus; apex squarish; silver streak 

almost touching the costa to beyond the middle, then abruptly leaving it, as in 
C. bidens; no distinct silver postmedial spot; subterminal line regularly curved, 
meeting the costa almost at right angles; terminal line not ending abruptly at 
middle of outer margin. Subterminal and terminal spaces typically filled with 
bright ochre. 21 mm. 

Late June. 
Ottawa, Ontario; New Jersey. 
17. C. albellus Clemens. White, very rarely pale gray; outer margin some- 

what shaded with pale yellow. Medial line dark brown, fine, strongly angled out 
on discal fold, forming an acute tooth, obsolete on dorsal half of wing, or repre- 
sented by some black scales. Postmedial line indicated by a costal stria; sub- 
terminal line double, light brown, silver-filled, angled opposite the cell, where its 
outer line may touch the mar gin. Fringe silver gray, with a white base on the 
costal third, ending abruptly at the tooth of the subterminal lines. Hind wing 
gray. 15 mm. 

June and July. Larva on grass. 
Common in wet places. : 
New York: Trenton Falls, Rock City (Cattaraugus County), Ithaca, Big 

Indian Valley, Schenectady, Poughkeepsie, New Windsor. 
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Ti Fore wing with long-drawn-out, falcate apex. 

18. C. satrapellus Zincken. Silver streak broad, but widely separated from 
costa; ending in a sharp point seven-eighths way to outer margin, with a large 
oval silver spot above its tip, and with a slender spur from its lower side, 
running along Cu,. Ground yellow, becoming brown along the veins and edges of 
the markings. Terminal space powdery fuscous, cut by short black streaks below; 
terminal line obsolete below; subterminal line lead gray, running across the apex, 

obsolete below; fringe white, brown-tipped on costal half. A white oblique streak 
running to the apex. Hind wing pale gray. 25-35 mm. 

July. 
Southern States, north to New Jersey; South America. 

** Fore wing without a silvery stripe. 

19. C. elegans Clemens. Ground white; more or less shaded with dull brown, 
always brown before the subterminal line, and more or less so along the costa 
toward the base, and on the outer margin; sometimes dominantly brown, but 
always with a large part of the terminal space white. A brown median oblique 
shade to beyond middle of costa, often forming the inner boundary of a brown 
area; and a blackish oblique shade running to the middle of the inner margin; 
the two sometimes connected by a brown line which forms a long tooth opposite 
the end of the cell, and is preceded by a white line. Subterminal line character- 
istic, white, followed by brown, nearly erect, but slightly excurved. Seven black 
terminal dots. 12-15 mm. 

Larva on grass. Moth from July to September. 
Common and generally distributed. New York: Wilmington, Speculator, Otto, 

Ithaca, Katonah, New Windsor, New York City, Staten Island. 
This is a proad-winged primitive species of doubtful affinity, superficially very 

closely resembling albellus, but apparently not related. Sc and R, are closely 
approximate but not fused. 

A form of C. polingi Kearfott has been taken a few times at Ithaca, New York, 
in July. It is grayer than C. elegans, with the double dark subterminal band 
markedly angled opposite the cell, and inwardly oblique to costa, filled with white 
at costa, but below more or less definitely dentate, and suffused; with the black 
crescent on the inner margin constricted on A; the terminal dots enlarged, and 
typically fusing into a line; and the labial palpi heavily banded with white. It 
was described from Arizona. 

20. C. turbatellus Walker. Silver white; a black dot at lower angle of cell; 
one below cell beyond middle, and a subterminal series; a sinuous postmedial 
series, very often lost, and a terminal series of seven dots. All the dots except 
the terminal ones and the one below the cell frequently obsolete. 20-25 mm. 
(bipunctellus Zeller.) 

July. 
Canada to Pennsylvania and Illinois. New York: Otto, Rock City (Cattarau- 

gus County), Ithaca, Big Indian Valley. 
21. C. perlellus Scopoli, race innotatellus Walker. Silver white, without mark- 

ings; the female often silver-cray; hind wing sometimes pale gray in the male 
also. 20 mm. (sericinellus Zeller, inornatellus Clemens.) 

July and August. Larva on grass. 
Northern States, south to northern TStomnrace ene Tllinois, and California; com- 

moner northward. New York: Wilmington, North Elba, Saranac Inn, Newcomb, 
Newport, Otto, Big Indian Valley, Onteora Mountain. 

The typical form from Europe is darker. ; 
22. C. teterrellus Zincken. Fuscous brown, strongly shaded with violet-gray 

between the veins; fresh specimens often dominantly violet-gray. Median line 
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brown, running across the end of the cell and bent at a right angle on the cell; 
irregular and black across the fold, where it usually forms a short tooth; sub- 
terminal line dark brown, followed by lead gray, and then again with brown 
toward the costa, somewhat excurved, bending away from the outer margin toward 
the costa. Terminal space powdery fuscous, each scale pale with a broad brown 
tip; seven black terminal dots; fringe shining lead-gray, without golden tint. 
15-21 mm. (camurellus Clemens, terrellus Zeller.) 

June and July. Larva on grass; yellowish or greenish white, with darker 
dorsal vessel; tubercles and sete# large; head rough, dull light brown; cervical 
shield darker, inconspicuous. 
Common north to New York; rarer in Maine. “New York” (American Museum 

Natural History:) 
23. C. decorellus Zincken. Clay color, broadly shaded with shining ash gray 

between the veins, much more conspicuously streaked in appearance than the last 
species, Median line brownish yellow, a little irregular and excurved, partly black 
in the fold; subterminal line brownish yellow, followed by lead gray; evenly 
excurved, very closely parallel to outer margin except at costa; the terminal space 
ochre yellow, often containing a gray streak toward the costa, but not powdery. 
Seven black terminal dots; fringe golden bronze. 19-27 mm. (polyactinellus 
Zeller, goodellianus Grote, bonusculalis Hulst.) 

July and August. 
Massachusetts to Georgia and Texas. .New York: Ithaca and New Windsor. 
24. C. vulgivagellus Clemens. Clay color, broadly striped with dull gray between 

the veins; no transverse markings; seven black terminal dots; fringe golden 
bronze. 20-39 mm. (usually 25 mm.). 

Late August and September. Larva on various grasses and grains, brown with 
darker tubercles, and a deep brown cervical shield. Head black. Hibernation in 
the half-grown larva; cocoon spun in May; pupation in July. 
Common and generally distributed. New York: Common and general. 
25. C. ruricolellus Zeller. Clay color, shading into ochre at costa and outer 

margin; lightly dusted with deep brown, usually leaving the costa nearly clear; 
median and subterminal lines indicated by a gathering of the dusting; the median 
short, thick, oblique, in the middle of the disc, sometimes weakly continued to 
the costa and inner margin; the subterminal oblique, sinuous, nearest outer margin 

opposite the cell; veins toward the anex often streaked with pale gray and edged 
with the brown scaling. Seven terminal dots; fringe golden bronze. 20 mm. 

Larva on grass and sorrel. Moth in August and September. 
Common south to Pennsylvania and Missouri. New York: Ausable Lake, 

Wilmington, Saranac Inn, Honeove Falls, Batavia, Hemlock Lake, Ithaca, Liberty, 
Big Indian Valley, and Onteora Mountain. 

26. C. mutabilis Clemens. Male antenne with narrow, well-separated lamina- 
tions, almost appearing unipectinate. Fore wing dull ash gray, with whitish 
streak from base, through cell to costal half of outer margin; streaked outwardly 
with the ground color; and with scattered black scales. Median line usually 
reduced to a black patch in upper part of fold near end of cell, irregularly oblique 
when more distinct; subterminal line usually reduced to dots, nearly parallel to 
outer margin, and regularly dentate on the veins when distinct. Seven minute 
ae terminal dots; fringe powdery fuscous, hardly shining. Hind wing light 
uscous. 
Larva on grass. Moth in August. 
Common and generally distributed. New York: Peru, Newport, Lancaster, 

Otto, Rock City (Cattaraugus County), Ithaca, Big Indian Valley, New Windsor, ~ 
New York City. 
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B. Fore wing with R, anastomosing, or becoming coincident, with Sc (fig. 369). 

*Terminal line continuous above, replaced by black dots below. 

27. C. hortuellus Hiibner, race topiarius Grote. Clay color, becoming clear yel- 
low toward the outer margin; with dark fuscous, more or less shining stripes 
between the veins, leaving a clear yellow space before the subterminal line; two 
such stripes in the cell, and three oblique ones running down from the costa out- 
wardly, the first nearly longitudinal and extending along the costa to the base; 
subterminal line silver gray, angled moderately opposite the cell, often edged 
with brown, and followed by a second silver streak at the costa; terminal line 
and dots contrasting on the yellow ground; fringe shining, somewhat bronzy. 
Hind wing gray, with a pale fringe as usual in the genus. 18 mm. 

Very common in June and July. Larva on various low plants; sometimes 
injurious to cranberry. Larva dirty gray with light yellow-brown head, and with 
black elypeus and labrum; cervical shieid inconspicuous. 

Generally distributed. New York: Common and general. 

** Terminal line formed of dots or inconspicuous. 

. C. trisectus Walker. Light grayish luteous, shaded with dull gray between 
sree leaving fine pale streaks on the veins, and outwardly in the middle of the 
interspaces; costal region more or less streaked with yellowish, sometimes clear 
light ochre. Median and subterminal lines represented by blackish oblique shades 
across the middle of the wing; terminal dots weak, often obsolete; fringe fuscous, 
strongly cut with white between the veins, 28 mm. (biliturellus Zeller, exsiccatus 
Zeller, interminellus Walker.) 

Larva on grass. Two broods, the moth flying in June and August. 
Generally distributed and not rare. New York: Newport, Fentons (Lewis Co.), 

Newcomb, North Creek, Honeoye Falls, Batavia, Lewiston, Otto, Ithaca, Big 
Indian Valley, Little Falls, Schenectady, Nassau, Rhinebeck, New Windsor, and 
Lynbrook, Long Island. . 

Inornatellus Walker may be a pale or rubbed specimen of this species. 
-29. C. laciniellus Grote. Fore wing pale cinerous ochreous, especially on the 

costal and outer portion of the wing; a few scattered brown scales. Median and 
subterminal lines faint, of ochre scales, partly overlaid with brown; three terminal 
dots on dorsal part of wing; fringe evenly gray, pale at base. 27 mm. 

Maine. 
30. C. caliginosellus Clemens. Smoky brown or fuscous; somewhat powdery 

and showing traces of a luteous ground. Median and subterminal lines blackish, 
underlaid with yellow-brown, irregularly dentate, and roughly parallel; often 
broken and obscure, the median line sometimes obsolete; terminal line faint, 
widening into dots between the veins in some specimens. Fringe and hind wing 
concolorous. 13-25 mm. 

Larva pinkish white, tinged with brown; with a dark brown or black head; 
sometimes injurious to young corn, girdling it and eating out the growing point; 
also on grass. Two broods, June to end of August. 
Common and generally distributed. New York: Lancaster, Otto, Ithaca, Nassau, 

Greenwich, New Windsor. 
31. €. zeellus Fernald. Closely similar to @. caliginosellus, of which it may be 

a pale variety; ground luteous, considerably overlaid with smoky brown; with 
the markings of C. caliginosellus in blackish brown. 18-24 mm. 

Larva like C@. caliginosellus; likewise injurious to corn. 
Maine to West Virginia, Illinois, and Missouri. New York: Batavia, Ithaca, 

Big Indian Valley, Little Falls, Albany, Rhinebeck, Katonah, Staten Island. 
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32. C. luteolellus Clemens. Pale ochre yellow, marked with tawny brown; the 
markings exactly as in caliginosellus, but weaker, and often nearly obsolete. 
Fringe pale brown, not shining. Valves more slender than in caliginosellus and 
zeellus. 23 mm. 
Common and generally distributed. New York: Peru, Newcomb, Ithaca, Little 

Falls, Katonah. 
The variety ule Cockerell, from Colorado and Arizona, is much more contrasty, 

and has black terminal dots. 

Il. Hyes half as wide as front, or slightly less; palpi very hairy; venation as in 
the first group. 

33. C. trichostomus Christoph. Powdery dull light gray; head and thorax 
blackish; a broad oblique blackish antemedial band from middle of costa to a 
third way out on inner margin, followed by a white shade; a similar, but usually 
narrower, subterminal band, roughly parallel to the outer margin, but sinuate 
below the costa, followed by a stronger white shade. Terminal line practically 
continuous, heavy, black; fringe gray, cut with white. Hind wing slightly 
browner. 20 mm. 

Labrador. 

70. RAPHIPTERA Hampson 

(Crambus, in part) 

Similar to Crambus; R, lost and R, and R, completely fused, also M, and M,, 
leaving no stalked veins in the fore wing. Hind wing with M, and M, completely 
fused; fore wing strongly falcate. 

1. R. minimella Robinson. Mouse gray; cell white, slightly silvery, the streak 
ending in a point five-sixths way to apex, with a white chevron over its apex, and 
a triangular patch running to tip of wing; costa shaded with Iuteous as far as 
the postmedial line; postmedial line oblique outward to opposite cell, then brown, 
nearly even and parallel to outer margin, across to the inner margin. -Hind wing 
fuscous, sometimes pale at base. 12 mm. 

Southern States and Illinois. 
2. R. argillaceellus Packard. Similar, slightly larger; costal region not con- 

trastingly pale, there being strong dark stripes both above and below R, the 
lower one noticeably narrowing the stria in the cell. 10-15 mm. 

This is probably a northern race of R. minmellus. 
Labrador, Mer Bleue; Ontario; Wisconsin; Connecticut. New York: McLean 

Bogs. ; 

Subfamily EPIPASCHIINA 

Antennal socket more or less completely surrounded by scales, in the type 
genus with a wide gap on the lower side of the circle, leaving the socket in 
contact with the eye, but more often with the antenna and eye wholly separated 
by a sealed area. Ocelli present; antennze normally fasciculate in male, often with 
a long plume-like process on scape. Labial palpi large, upturned, in many males 
hollowed out, and enclosing the plume-like maxillary palpi. Maxillary palpi 
of females and of a few males normal, somewhat triangularly scaled; always - 
well developed. Tongue developed. Fore wing with R, free, R,; stalked with 
R, and R, Male often with fovea and distorted venation; Ist A absent; 3d A 
free and weak. Frenulum simple in both sexes. Hind wing with Sc and R 
approximate or anastomosing; M, from near upper angle of cell; cell distinctly 
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closed by a strongly curved vein, M, from lower angle or stalked; Cu with weak 
fringe or none. . 

Fics. 374-376. EPIPASCHIIN® 

374, Epipaschia superatalis, venation; 375, Tetralopha asperatella, venation, and 
sex characters of male; 376, 7. militella (?), seta map of larva 

This is a small group, transitional between the Pyralidine and Phycitine. The 
larve (fig. 376) are normally leaf rollers much like those of the Phycitine; one 
Indian species, at least, is social. 

Key to the genera 

Sc and R of hind wing approximate (fig. 374).....:.............. 71. Epipaschia. 
Sc and R fused for a distance beyond end of cell (fig. 375). 

Raised scale ridge extending up uninterrupted, across wing from just below 
Coshamalmosty ito) INMer MAL OUM iN Nerne rae erates el oedcheei lice) ste oleate 72. Oneida. 

With separate raised tufts in cell and fold, and sometimes below A. 
73. Tetralopha, 

71. HPIPASCHIA Clemens 

(Macalla, in part) 

Male with fasciculate antennz; process on first joint very long and heavily 
fringed with hair below, turned back over thorax; palpi not modified; fore wing 
(fig. 374) with R, and M, free, M, and M, closely approximate at base or stalked; 

hind wing with M, and M, closely approximate or stalked; M, when approxi- 
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mate appearing to be a continuation of the discocellular vein, as in many 
Phycitine. 

1. E. superatalis Clemens. Clay color, often more or less dusted with gray 
and black; antemedial line dentate and broken, or reduced to dots; postmedial 
oblique above, triangular and sinuous below, black, subdentate and tending to 
break up into dots, followed by a narrow pale area; the outer margin largely or 
wholly dull red-brown to gray. Black terminal bars. Hind wing fuscous, some- 
what paler at base. 20-25 mm. 

Generally distributed. New York: New Windsor; Chappaqua, Long Island. 
2. E. zelleri Grote. Base dull gray, ending in a broad, straight, erect, ante- 

medial line, slightly dentate in female; postmedial line sinuous, meeting costa 
and inner margin at right angles; with a little whitish beyond it on costa. 
Median area whitish, more or less suffused with gray, especially in the female; 
a more or less distinct blackish discal bar. Terminal space concolorous with 
base. Hind wing gray. 23 mm. 

July. 
New Jersey to Florida and west. 

72. ONEIDA Hulst 

(Tioga, in part) 
Similar to Tetralopha, except as noted in the generic key. The position of M,, 

which has been used for the separation of Oneida from the Tetralopha group, 
is variable in both genera. The male maxillary palpi and wings are apparently 
not modified. 

1. O. lunulalis Hulst. Bluish gray, rather pale before the scale ridge, which 
is of brown-tipped scales. Antemedial line far out, excurved, double, obscure. A 
small whitish tuft toward end of cell, and a pale brown raised discal bar. Post- 
medial concave on upper half of wing, contrasting, pale, followed by a series of 
blackish streaks on a brown patch, and preceded by a dark brown line; rest of 
the line very weak and nearly parallel to outer margin. A broken dark ‘terminal 
line and a pale line in base of fringe, followed by a gray shade. Hind wing light 
fuscous. 22 mm. 

June to August. 
Massachusetts to Illinois; Canada. New York: Ithaca. 

73. TETRALOPHA Zeller 

(Pococera, in part; Lanthaphe Clemens; Benta Walker; Ratona, Saluda, 
Loma, Wanda, Attacapa, Tioga Hulst; ete.) 

Seale ring about socket of antenna complete; male antenna fasciculate, with a 
more or less developed process on the scape; maxillary palpus of male plume- 
like, enclosed in a groove in labial palpus. Fore wing (fig. 375) with small 
separated antemedial tufts; venation unstable, but normally with R, stalked, M, 
free, M, and M, approximate or shortly stalked; male with a more or less hyaline 
area in the cell, with a large tuft of enlarged scales projecting down from costa 
on the under side and partly covering it. Hind wing with Sc and R fused beyond 
cell, M, and M, approximate, or normally stalked. 

The species are almost hopelessly confused, and the analysis below may not 
be wholly correct. 

Key to the species 

1. Antemedial and subterminal spaces suffused with light reddish brown. 
5. baptisiella. 

1. Outer part without strong pale red suffusion. 
2. Thorax and base mostly Whites siis0 ah. Aue in nee 6. humerella. 
2. Head, collar, and base of wings suffused with pinkish.......... 4. militella. 
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2. Head, thorax, and base of wings powdery gray. 
3. Thorax and base of wings brown; black scaling of wing with purple 

TRIG ESC ENCE Bisa ett ea er este reieleisiie on lee aio: 7. robustella. 
3. Thorax and base paler luteous or gray; purple iridescence, when present, 

on the paler scales of outer part of wing. 
4, Ante- and postmedial lines both more or less diffuse; the ground 

almost evenly powdery gray..........-----+-++--++-:- 1. asperatella. 
4. Postmedial line clean-cut, black, similar to the outer antemedial line 

which is followed by a whitish shade.............. 3. melanogrammos. 
4, Postmedial line more diffuse, less contrasting than the outer ante- 

medial, which is followed by a whitish shade.......... 2. subcanalis. 

1. T. asperatella Clemens. Rather even powdery gray (black on white). Outer 
half of wing sometimes distinctly paler, especially in female; tufts small, well 
contrasted, black; antemedial line doubled, darker gray, outwardly oblique, inter- 
rupted in cell by the translucent area in male; postmedial irregularly sinuous, 
denticulate, followed by a paler shade, inconspicuous. Process on antenne longer 
than scape; normal; plume variable, yellow or blackish. 20-25 mm. 

Larva green, granulated with yellow; on oak, maple, elm, and beech. Moth in 
June and July. . 

Generally distributed. New York: Rock City (Cattaraugus County), Ithaca, 
New Windsor (Morton). 

In var. nephelotella Hulst (clemensalis Dyar), the thorax and base of wings 
is pale and pinkish, almost as in platanella, but the darker, rather than paler, 
outer part of the wing and the narrower wing will distinguish it. Var. expandens 
Walker is transitional. 

2. T. subcanalis Walker. Similar to the preceding species, antemedial line con- 
trasting, blackish, preceded by a heavy blackish shade covering the tufts and the 
first antemedial line. Plume blackish. 22 mm. (militella Hulst, not Zeller.) 

Illinois to Texas. 
This is probably merely a variety of T. asperatella. 
3. T. melanogrammos Zeller. Plume variable in color. Ground of thorax and 

base and outer part of wing dull gray, somewhat suffused with reddish and 
dusted with black; of median area white, dusted with black. Antemedial line 
double, black, white-filled, contrasting, a little irregular and a little farther out 
on inner margin; interrupted by the translucent patch in the cell of the male. 
Postmedial similar and equally distinct, its outer line suffusing mto the gray 
outer region; somewhat sinuous and a little irregular, but not dentate; ante- 
medial tufts black-tipped; medial tufts white, with some black scales at end 
of cell. 20 mm. 

Larva on shrubby Leguminose (Gleditschia, Prosopis). 
New Jersey, south and west. New York: New Windsor (Morton). 
In the typical form, from the Southwest, the contrast between the dark base 

and pale median area is not striking, only the antemedial space being distinctly 
pale. Our specimens are variety diluculella Grote (talleolalis Hulst). 

4. T. militella Zeller. Wings broad; plume black. Head, thorax, and base of 
wings dull red-brown, with a pinkish tint, and much darker than the outer part, 
which is also a little pinkish; many scales, especially on the under side, crimson- 
tipped. Antemedial line blackish, separated from base by a white line; straight 
and erect; no nearer the base on the costa. Tufts mostly brown; median area 
nearly white, especially toward the antemedial line; postmedial line a little 
paler gray and more diffuse, somewhat sinuous, and, when most distinct, dentate 
in the middle, followed with white, but with the outer part hardly darker and 
not contrasting. Tufts in median area pale; no distinct discal dot. 22 mm. 
(platanella Clemens.) 
Larva on Platanus. 
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Generally distributed. New York: Ilion, Rhinebeck (Dyar), Onteora Mountain. 
5. T. baptisiella Fernald. Wings not very broad, plume blackish or yellow. 

Thorax and basal half of wing white, somewhat shaded with light red, especially 
the antemedial region; antemedial line white, dentate, mostly lost in the male; 
outer half of wing light red; postmedial deeply dentate, the teeth defined on. the 
inner side with blackish, on the outer with white, especially in the middle of the 
wing; all tufts white, black-tipped; the antemedial one below A absent. Terminal 
line practically complete. Fore wing sometimes more or less suffused with 
gray, but the species always distinguishable by the deeply dentate postmedial 
line and the dentate antemedial, ending near the middle of the inner margin. 
No distinet process on male antenna; a small scale-tuft only. 20 mm. 

Larva on Baptisia. 
Seen from New Jersey, West Virginia, and west. “New York” (Fernald). 
6. T. humerella Ragonot. Shining powdery gray. Postmedial far out, pale, 

defined with gray, with a blackish shade on the costa beyond it; antemedial less 
distinct and far out; tufts white, heavily black-tipped, contrasting, the base of 
the wing before them contrasting, whitish. Terminal dots heavy, sometimes con- 
fluent, alternating with heavy dark ‘gray bars in the basal half of the fringe. 
18 mm. (formosella Hulst). 

Missouri. 
7. T. robustella Zeller. Wings broad. Basal segment of antenna much enlarged, 

without a process; maxillary plume yellow in male. Basal third purple black, 
paler at extreme base, followed by an even, usually concave, fine, whitish ante- 
medial line, cut by a small blister in the cell in the male; antemedial space pale 
gray, shading into the darker gray outer half. Postmedial strongly sinuous, pale, 
diffuse, terminal fine, broken; tufts black and white. 22 mm. (scortealis Lederer, 
diluculella Grote.) 

Larva on pine. 
Apparently general but rarely taken. 
Cenodomus hockingii Walsingham (Dyaria singularis Neumegen), a heavy 

Noctuid-like species with pectinate antenne, from India, has been taken but 
once and is doubtless a stray introduction. 

Subfamily PHYCITINA 

(Phycinee) 

Head with antennal socket separated from eye by a complete line of scales; 
ocelli present; male antennz often fasciculate, with the base of the shaft often 
curved and bearing a tuft of scales on the concave side (fig. 390); scape very 
rarely with a projection; antenne often normal. Palpi often upturned, always 
large; maxillary palpi always well developed, in the male of some genera with long 
hair scales on the outer joints, forming a plume-like structure, concealed in a 
groove in the second segment of the labial palpus, which is in that case almost 
always closely upturned; tongue well-developed,. the palpi curving out a little 
near the base, to make room for it. Fore wing with one radial lost, R, and R, 
stalked, R, usually free; rarely, with R, and R; completely united; 1st A lost, 
3d A weak and free. Hind wing with Sc and R usually fused for a distance 
beyond the end of the cell, rarely closely approximate-only; base of R as far as end 
of cell, often lost, making Sc appear to rise from the end of the cell; the free 
tip of Sc occasionally lost, and often very short, running directly across to the 
costa. Frenulum of female simple. Hind wing with a strong fringe of straight 
stiff hairs on base of Cu above; in many genera with one or two medials lost; 
middle discocellular typically strongly curved, the lower part often very closely 
approximate with the lower side of cell (base of Cu, and M-Cu), always formed 
as a normal tubular vein at the two ends; in the middle, sometimes very weak 
but never lost. M, usually stalked with R before R joins Sc, M, usually stalked 
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Fics. 377-390. PHYCITINZ] 

377, Rhodophea hystriculella (Western States), venation of hind wing; 378, 
Acrobasis zelleri (Europe), venation of hind wing; 379, Dioryctria species, vena- 
tion of hind wing; 380, Laodamia fusca, venation; 381, Salebria contatella, vena- 
tion of hind wing; 382, Etiella zinckenella, venation of hind wing; 383, Elasmo- 
palpus lignosetlus, venation; 384, Huzophera species, venation; 385, Canarsia ulmi- 
arrosorella, venation; 386, Moodna ostrinella, venation; 387, Plodia interpunctella, 
venation; 388, Homeosoma masinella (Europe), venation of hind wing; 389, Acro- 
basis, base of male antenna; 390, Laodamia fusca, base of male antenna 

20 
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with M,; M, occasionally continuous with the outer part of the middle discocellular, 
and running closely approximate to M, for a considerable distance, but not fusing 
with it. 

The larvee (figs. 391 to 396) are very generally leaf rollers and crumplers, often 
living in a tube of silk mixed with frass, within the folded leaf; several species 
eat stored food ete., and become serious pests. They are distinguished from most 
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Figs. 391-396. PHYCITINE 

391, Myelois cribrella (Europe) seta map of prothorax of larva; 392, Acrobasis 
sodalella (Europe), seta map of thorax of larva; 393, Dioryctria zimmermanni, 
seta map of thorax; 394, Htiella einckenella, seta map of thorax; 395, Vitula 
edmandsii, seta map of thorax; 396, Homcosoma nimbella (Europe), seta map of 
thorax 

other Pyralid larve by tubercle iii of the metathorax, which is normally enlarged, 
black with a white center. 

The subfamily seems to be derived from the Pyralidine, perhaps through the 
Epipaschiine; the genus Omphalocera is a synthetic one, with the venation of 
the Pyralidine, the sex-scaling on the wings most characteristic of the Epipa- 
schiine, and a common Phycid type of male antenna. Its larva is also rather 
Phycid than Pyraline. 

The middle discocellular of the hind wing is of four principal types: 
(1) Discocellular curved strongly above middle, the lower part long, oblique, 

meeting lower side of cell at a sharp angle, well beyond the origin of Cu,, so that 
M, and M, appear connate. This type is represented by the genus Trachycera in 
Texas, but appears not to reach our area. 

(2) Discocellular strongly curved, the lower part somewhat longer, meeting 
lower side of cell at a sharp angle not far from origin of Cu, (normally a little 
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beyond), not running closely parallel to lower side of cell. M, and M,; more or less 
stalked. Cell moderate (for example, Acrobasis, fig. 378). 

(3) Discocellular very strongly curved, its lower part approximate to the lower 
side of the cell for a greater or less distance before the origin of Cu,, making Cu, 
appear stalked (for example, Dioryctria; Nephopteryx). The group may be divided 
into two subtypes; a, in Dioryctria (fig. 379), Ulophora, and Monoptilota, Cu, sepa- 
rates from the cell at a third of the length of the wing; 6b, in most of the other 
genera it separates two-fifths way out (fig. 380). 

(4) Discocellular practically straight and transverse, a little broadened, and 
not tubular (M, lost) (fig. 388). 

Many genera which have lost M, show a condition intermediate between types 
(2) and (4) (fig. 386). 

Key to genera 

1. Hind wing with all veins present, or with Sc weak (Cu apparently 4-branched) ; 
fore wing with all veins present (except the missing radial characteristic 
of the subfamily). 

2. Male antenne notched and unipectinate.................... 78. Monoptilota. 
2. Male antenne not unipectinate. . 

3. Palpi upturned or recurved, the last joint rarely porrect. 
4. Discocellular of type (2) (fig. 378). 

5. Male antenne simple. 
6. Fore wing with M, and M, stalked.................... 74. Myelois. 
6° Fore wing with M, and M, separate................74. Rhodophza. 

5. Scape of male antenna strongly dilated or angulate at apex; rarely 
with a process much as in the Epipaschiine.......... 75. Acrobasis. 

4. Discocellular of type (3) (figs. 379, 380). 

5. Eyes small; palpi with first two segments long-hairy below. 
. 81. Polopeustis. 

5. Eyes normal; palpi scaled. : 
6. Male antennz practically straight, but a little thickened with 

scales; palpi scaled, maxillary palpi without plume. 
7. Cu, of hind wing arising one-third way out (fig. 379). 

8. Maxillary palpi of male flattened, closely appressed against the 
311 OKO) 0 Bae tae NOON ten Pe cect ley err Sec aeAP RES Pe 76. Ulophora. 

8. Maxillary palpi of male filiform.............. 77. Dioryctria. 
7. Cu, of hind wing arising two-fifths way out. 

8. Maxillary palpi flattened, ae appressed against the face. 
79. solypiocera: 

8. Maxillary palpi Apion, cACy : . Ambesa. 
6. Male antenne more or less, usually ‘strongly, ‘curved ae se with 

a tuft of scales filling the concavity; maxillary palpi usually 
plume-like; Cu, arising from cell two-fifths of the way to margin 
of wing. 

7. Maxillary palpi filiform; labials without groove. 
8. Fore wing with M, and M, stalked.:............ 80. Tacoma. 
8. Fore wing with M, and M, approximate. 
Ow Hore wincesmoot-scaled sme sncceesscadee. 83. Nephopteryx. 
Je eHOrenwAnoawabhvamscale eid eens sarc a2 setae anno 84. Tlascala. 

7. Maxillary palpi plume-like; rarely, forming a scaly tuft, enclosed 
in a groove in labial palpi. 

8. Fore wing with R, shortly stalked, M, and M, stalked or con- 
nate; hind wing usually with Cu, apparently stalked. 

85. Meroptera. 
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8. R, from cell; M, and M, often separate. 
9. Middle discocellular curved far in, so that the lower part of 

it is continuous with the general direction of Cu,; male 
antennze curved at base. 

10. Fore wing with basal scale-ridge............. 87. Immyrla. 
10.*Hore: wing smooths... 0G. c..cc) ome 86. Salebria. 

9. Discocellular decidedly more transverse than Cu,. 
10. Male antenne flattened, with a strong tuft; front gener- 

ally smooth; M, and M, of fore wing often closely 
approximated. 

11. Palpi reaching barely up to base of antenne..88. Myrlza. 
11. Palpi strongly overlapping base of antenne. 

89. Laodamia. 
10. Male antennz hardly flattened, with a weak scale-tuft; 

front with a strong tuft; M, and M, well separated 
(GewS 8S) Meee Chet cietatere ener 90. Elasmopalpus. 

3. Palpi oblique or porrect, with porrect last joint. 
4, Second joint oblique, without a plume in male. 

5. Cu, apparently from angle o1 cell in hind wing............... 90. Pyla. 
5. Cu; from very-close to: angle) of cell so Nor... tte nee Egan 91. Epischnia. 

4. Second joint very long and straight, with a groove enclosing a plume. 
5 92. Etiella. 

1. Hind wing with M, lost (completely fused with M,); Cu therefore apparently 
trifid. 

2. R, and R; of fore wing stalked; Sc of hind wing generally distinct. 
3. Hind wing with Cu, arising well back from angle of cell (five-sixths way 

out). 
4, Palpi porrect or oblique, the third joint drooping or porrect. 

5. Maxillary palpi large, scaly, exposed; basal joint of labials with a 
_ projecting tuft; tongue hidden; male antenne pectinate, female 

SUbPeCchinaves Vos serqscie cheemcce si creates eicK este eee 93. Melitara. 
5. Maxillary palpi cylindrical; basal joint of labial palpi not projecting; 

male ‘antennes simples so 6 ois.c, os ot ekrucie ae oe 94. Zophodia. 
4. Palpi ascending, sometimes recurved. 

5. Hind wing with cell long, veins short (fig. 384)......... 95. Euzophera. 
5. Hind wing with cell short, vems long...) . 0220-24 saneeeeeee 96. Vitula. 

3. Hind wing with Cu, arising very near angle of cell. 
4. Fore wing with Cu apparently quadrifid. 

5. Palpi ascending, curved, with‘ascending third joint. 
6. Fore wing with M, and M, not in line with Cu. 

7. R, from cell, M, and M, staiked; hind wing with Sc short. 
97. Letilia. 

7. R, stalked with R,_;, Sc of hind wing moderate, parallel to R. 
8. M, and M, of fore wing stalked (fig. 385)........ 98. Canarsia. 
3.) Me and Meseparaten nce srt ciccicin aceon 99. Psorosina. 

6. Fore wing with M, and M;j in line with Cu, stalked...... 101. Hulstia. 
5. Palpi oblique or porrect, third joint drooping. ; 

62 ML and@M, invline wath stem) of Cult) oe: . 4040 102. Honoza. 
6. M, and M, distinctly out of line with stem of Cu, long-stalked. 

100. Valdivia. 
4,Fore wing with (Cw trifids, 3.0. 3s,< 6. choteeucehs ities, Serre 103. Diviana. 

2. Fore wing with two radials completely lost; hind wing with Sc weaker, 
usually obsolescent. 

3. Middle discocellular vein of hind wing of type (4) (fig. 388). 
104. Homeosoma. 
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3. Middle discocellular of hind wing more normal, oblique and not flattened. 
4. Hind wing with Cu, from angle of cell; Cu, and M, long-stalked. 

106. Ephestiodes. 
4. Hind wing with Cu, distant from angle of cell; cell mostly short; M, 

mostly free (fig. 386). : 
PPLOLemWwing with CuquUadritid’ cots sy) sheicee 2 eye eit) ietonel: 107. Moodna. 
5. Fore wing with Cu trifid. 
GMail piesne Curved tac twist erecta siecle siete ere 105. Ephestia. 
6. Palpi drooping. 

(nCelleorhindiwan's shorty (oso 8) meee ecient 108. Plodia. 
denCell half the length of them wings. se: ater 109. Caudellia. 

74. MYELOIS Hubner 

Antenne simple, pubescent; front smooth, palpi smooth, upturned to vertex, 
tapering; maxillary palpi slightly rough, normal. Fore wing smooth, M, and M; 
distinctly stalked, not in line with Cu; hind wing with long cell; middle dis- 
cocellular meeting lower side of cell at 30 degrees, just beyond origin of Cu. 

Key to the species 

1. Sc of hind wing long, nearly parallel to R. 
2. Fore wing blackish; the base a little paler; markings obsolescent. 

1. obnupsella. 
2. Fore wing blackish, with distinct lines. 

SeLindmwaney pales. transpanrentmnccy coe cie aa scice | scr ace ace 3. bilineatella. 
Sem ELT TT my IT) Oy ATK Sy sales sustlen sass aoe titel chal sucno theese ley ercteu eee sueuel els 2. zonulella. 

2. Fore wing gray, shaded with dark brownish; the first line dilated into a 
lance palespatch on) the inner mare.) 2. co.) 4.55. 2 ee 3 4. bistriatella. 

1. Sc of hind wing very short, at a sharp angle to R. 
2. Antemedial line straight, continuous, almost perpendicular...... 5. alatella. 
ZeeAntemedial line) oblique, dentate. 52.24... 0-6-6 55 ce 6. ceratonie. 

1. M. obnupsella Hulst. Gray, hardly brownish, lightly dusted with white; 
gathering to form a, distinct, upright, antemedial pale shade, followed by an 
equally wide shade without any dusting. Fringe similar. Hind wing whitish, with 
dark veins, outer edge, and costa. 20 mm. (swbtetricella Ragonot.) 

May. 
Canada to Florida. 
In many specimens the postmedial line is distinctly indicated by a gathering 

of the white dusting. 
2. M. zonulella Ragonot. Blackish gray; lines pale, edged with blackish; ante- 

medial oblique, straight, reaching almost to middle of inner margin; the dark 
edging on outer side heavy; base of wing and outer margin paler. Postmedial 
line oblique, sinuous and denticulated; discal dots distinct, black; no terminal 
dots. Hind wing dark brown-gray, but paler than fore wing. 22 mm. ~ 

May. (Not seen.) 
Northern Illinois. 
3. M. bilineatella Ragonot. Fore wing blackish gray; antemedial line whitish, 

followed by a dark shade, nearly straight and erect; postmedial line sinuous and 
denticulate, toothed out at middle; discal dots forming a slight blackish bar; 
terminal dots obscure. Hind wing translucent with a little gray, like obnupsella. 
21 mm. 

June. (Not seen.) 
New York. 
4. M. bistriatella Hulst. Fore wing dark brownish gray, almost even; lines 

whitish, diffuse; antemedial line somewhat outwardly oblique, and widening to the 

. 
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inner margin; base dusted with white; postmedial line diffuse, nearly parallel to 
outer margin, distinct; discal dots of the ground color, large, defined by white 
dusting. Hind wing like that of MW. obnupsella. 20 mm. 
New York to Florida, Wisconsin, and Colorado. 
5. M. alatella Hulst of California has been reported from New Jersey, probably 

in error for some species of Homcosoma. It is powdery gray, with dentate ante- 
medial and zigzag postmedial lines; outer part of cell whitish, with a dark shade 
below it. 

6. M. ceratonie Zeller is injurious to dried figs and other stored food, in the 
Old World, and is to be expected in our territory. It is gray, with the usual pale 
lines, shaded with blackish; the inner line straight except for a large inward angle 
on A. 22 mm. 

The last two species have more pointed wings than the typical group. 
Rhodophza exulella Zeller approaches our area on the south. It is near Acro- 

basis, but without the modified male antenne. It is gray with crimson base; 
black discal dots; antemedial line pale and far out; and postmedial line heavily 
edged on both sides with fuscous. 

75. ACROBASIS Zeller 

(With Mineola Hulst) 

Male antenne with scape enlarged, with a pointed process or angle on inner 
side (fig. 389), sometimes produced as a short spur; shaft pubescent in male, 
sometimes sinuous at base, and slightly thickened with scales, often normal. Fore 
wing normal in venation, often with a heavy raised scale-ridge a short distance 
before the antemedial line, the space between it and the antemedial line often 
tinted with red. Hind wing (fig. 378) with discocellular vein of type (2), meeting 
the lower side of the cell at a sharp angle, but not always opposite the origin of 
Cu, Under side in many species with patches of black sex-scaling in the male. 
Palpi as in Myelois. 

Acrobasis is a very difficult genus to work with. Several of the species are 
misidentified more often than not, and some may not be correctly placed in the 
analysis below. 

Key to the species 

1. Fore wing with a transverse antemedial scale ridge. ; 
2. Fore wing of male, beneath, with a small black dash at base of costa 

(above Sc), or a larger streak not reaching the base. 
3. Hind wing with black sex-scaling beneath. 

4. Hind wing with two black streaks (on R and Cu, sometimes partly 
confluent). 

5. Patch on R extending irom base to beyond middle of wing, the 
outer half rather, thicker.: 2:5. pee seeee Cee 1. angusella. 

5. Patch on R not connected to base, or with the basal half represented 
by a very fine line; streak on Cu heavier............ 2. demotella. 

4. Hind wing with the streak on R only. 
5. Fore wing with a streak on R from base to middle....3. minimella. 
5. Fore wing with a short bar at base only. 

6. Black streak on hind wing from base to beyond middle. .4. eliella. 
6. Hind wing with an oval spot at middle of costa. 

@. Outer part of wing dark blue-gray......-.- -4-5seeee 6. stigmella. 
7. Outer part of wing pale pinkish gray, contrasting with base. 

5. aurorella. 
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8. Hind wing without black markings below in male. 
4. Fore wing with a subcostal streak from base to middle. 

Sj, Ibewyey On IMERWAYS 6 Go dacodooseDboookoue es 7. caryworella, 8. earye. 
Fa G Tay; ais ONU Oke see pari eee Aeereris Siecatis ansbeks, Sheps euchc) sibrteka anata. are 9. hebescella. 

4. Fore wing with a short subcostal bar at base only. 
5. Fore wing whitish to about three-fourths way out on the costa, cross- 

iS WD Emamuaannyoliell lyennGlocaogosodeooouG no GOuddD Oc 10. kearfottella. 
5. Fore wing whitish at base only, out to the antemedial band, or all 

FACING ta Ia MIRIE. D6 B.org diigo. Oc ao OE EIS O Ean bicio oat onic ll. palliolella. 
2. Fore wing without any sex mark below. 

3. Cell broad; M, and M, distant from Cu, and Cu,.......... 19. malipennella. 
3. Venation normal in both sexes. 

4, An oblique white band from middle of wing beyond antemedial line 
to costa before postmedial line, containing the contrasting black discal 
GhONES 6. cla go o16b'0.lb Uio.6 b b:aibr010.g Dis ILO OO. Uldinomin odin bt) c-n ololowc 13. normella. 

4. Medial area all gray, only somewhat dusted with white at middle of 
costa. 

5. Thorax, base of wing, antemedial area, and postmedial area toward 
inner margin all shaded with red. Larva on hickory 

12. latifasciella. 
5. Red practically confined to antemedial space; sometimes replaced 

6 

6. 

with chocolate brown, or absent. 
Larva on Comptonia; postmedial line almost obsolete; antemedial 
space usually bright Indian red in northern form. 

15. comptoniella. 
. Larva on alder; antemedial area usually bright brick red; post- 

medial line distinct but a little diffuse; discal dots distinct. 
14. rubrifasciella. 

omar slamvas undescribed@ ans jean dere ace seme 18. irrubriella. 
. Larva on birch; moth like rubrifasciella, but usually with the ante- 

medial space deep brown; and the dark areas of the ground 
deeper brown, with distinct purple iridescence...... 16. betulella. 

Larva on hazel; moth nearly uniform gray, not shaded with white; 
antemedial space somewhat browner.............. 17. coryliella. 

1. Fore wing smoothly scaled, the tuft replaced by a blackish first antemedial 
line. 

2. Antemedial area with a red band. 
3. Discal points united into a black lunule................ 20. tricolorella. 
saeDisecale points) separate, ObScure.:))..- 42.02.5522 see oo: 21. rubescentella. 

2. Antemedial area gray-brown and white only. 
3. Dark gray, the discal points separate, in a contrasting white patch, 

LORIN Ch FOG Or CVU dssocosganeousebeonadeodubeal 22. amplexella. 
3. Lighter; the discal spots not in a small patch, but often in a broad 

whitish area. 
4. Antemedial lines starting from a heavy black triangle on costa; larva 

GNEVROSA COR a ei esch tee cratic OTe oe edna ate sla aicnatlet 24. indiginella. 
4. Costal black spot trapezoidal; larva on Vaccinium........ 23. vaccinit. 

I. Fore wing with an antemedial scale ridge (Acrobasis). 

* Male with black sex scaling beneath. 

1. A. angusella Grote. Head, thorax, and base of fore wing pale reddish. Scale 
ridge partly blackish. Antemedial line excurved, oblique outward to inner margin. 
Median area dark gray; marginal area shaded with reddish. Diseal dots separate, 

darker; postmedial line fine, pale, excurved in middle, and indented in discal and 
submedian folds. Hind wing smoky, somewhat translucent. 22 mm. 
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Larva eating into growing points of hickory in the early spring, causing them to 
wither. Moth in June. 
New York: West Farms? (type), Brooklyn. 
This species has been called nigrosignella, and the species here discussed under 

the name of eliella, angusella; but in each case the sex-scaling of the under side 
of the hind wing was mentioned in the original description, making the present 
determination fairly certain. 

2. A. demotella Grote. Similar to A. angusella; head white, thorax very pale; 
base of fore wing contrastingly paler than median area. Tuft gray, the gray area 
shading into the red about it. Antemedial band outwardly oblique, light red 
followed with cream color. Median area less mottled than in A. angusella; discal 
dots obscure; postmedial line fainter and marginal area less tinted with red. 
20-24 mm. 

Larva on black walnut, killing the buds as A. angusella does; dark olive brown; 
head, cervical shield, and tubercles shining dark brown. Moth in June and July. 

Ontario to North Carolina, Pennsylvania, and Missouri. New York: Ithaca, 
West Farms. 

This species is regularly correctly determined. 
. 3. A. minimella Ragonot. Front and palpi reddish; thorax dark fuscous. Fore 
wing heavily overlaid with blackish on a light gray base; the blackish gathering in a 
large triangular costal patch beyond the antemedial line, which is pale gray, 
preceded by a black-centered, reddish ridge. Discal dots distinct; postmedial line 
obscure. 13-16 mm. (¢ nigrosignella Hulst.) 

- August. 
Texas; also reported from North Carolina. 
I suspect that northern records under these names are based on other related 

species. 
4. A. eliella Dyar. Gray. powdered on a white base. Thorax and base of fore 

wing shaded with red; tuft blackish, followed by a broad .orange-red and white 
antemedial band, followed in turn by a slight blackish shade on the costa. Discal 
dots joined; postmedial offset out in the middle, and finely denticulate, followed 
by a red shade concolorous with the antemedial one, except at the apex, where 
there is a weak oblique gray shade. 18 mm. 

June and early July; August. 
East River, Connecticut; New Brighton, Pennsylvania. New York: Ithaca. 
5. A. aurorella Ely. Head and thorax gray. Basal third of fore wing blackish, 

strongly contrasting, its outer boundary but slightly oblique outward, reaching 
inner margin only a third way out. Outer part of wing pale gray, a little shaded 
with pinkish, and darkening to the outer margin. Discal dots small, blackish; 
postmedial line faint, paler. 20 mm. 

July. 
New York: Ithaca, Ilion. 
6. A. stigmella Dyar. Purple-gray, much darker than A. aurorella. Head and 

middle of collar white. Scale-ridge slightly darker, followed by a faint reddish 
shade. Discal dots double. Postmedial line faint, paler in a darker shade. Disc 
of hind wing, below, overlaid with yellow scales. 18 mm. 
May to August. Caterpillar a bud worm on hickory; gray green, with black head, 

cervical shield, and true legs; and with brown tubercles and anal plate. ’ 
East River, Connecticut; Fort Lee, New Jersey. 
7. A. caryivorella Ragonot. Dark blue-gray, rather even, without any reddish 

or yellowish shading. Lines diffuse; paler, defined with dark, especially toward 
the median area; the antemedial bent at the middle. Discal dots strong, separate. 
23 mm, 

The caterpillar is found on hickory in early spring; at first working in a 
petiole, then in the top of a twig. It lives in. a frass tube, the earlier, slender 
portion of which is serpentine; and transforms in a large oval cocoon. 
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Caterpillar dark gray or greenish black, with granulose red-brown head and 
yellow-brown cervical shield, and a large black and red subdorsal plate (ib) on 
the mesothorax. Moth in June. 

East River, Connecticut, to Illinois, Missouri, and Texas. 
8. A. carye Grote. Dark fuscous; thorax concolorous; base of fore wing some- 

what paler. A slender pale-pinkish antemedial band beyond the scale ridge, but 
no other pinkish or: yellowish shading. 18 mm. 

June. Caterpillar a bud worm on Oarya porcina in May, living in a slender 
frass tube; greenish gray, with dark brown head, shining yellow-green cervical 
shield, and light brown subdorsal plate on mesothorax, 

Illinois. “New York” (Grote). 
The original description and Ragonot’s notes on the type make no mention of 

' sex scaling. As determined in the Barnes collection, the male has a short black 
bar below the costa, followed by yellow scaling, and a streak the whole length of 
the cell, its base overflowing the cell and touching A. The species ‘should be bred 
again from the characteristic larva. 

9. A. hebescella Hulst. Dull yellowish gray-brown; head and thorax concolorous; 
scale ridge black; the other markings obscure. 18-20 mm. 

Larva on oak (apparently in a folded leaf), pupating in a large egg-shaped 
cocoon. 

East River, Connecticut, to Texas. 
10. A. kearfottella Dyar. Similar to A. palliolella, with a large whitish basal 

area, extending across the antemedial line to the middle of the wing, giving a 
suggestion of A. indiginella, but without the black antemedial costal triangle. 
Some reddish scaling about the scale ridge. 

July and August. Larva leathery, brown; in a somewhat flattened case of 
grayish silk with some pellets of frass. Cocoon at the end of the case, oval, 26 
mm. by 6 mm. by 4 mm. Food, hickory. 

Distribution uncertain. New York: Ithaca. 
11. A. pallioleila Ragonot. Dark mouse gray, becoming blackish on the middle 

of the costa. Head, thorax, and base of fore wing typically white, somewhat 
shaded with some buff or orange shading; the outer boundary nearly straight and 
strongly oblique, to middle of inner margin. In a variety which commonly passes 
for nebulella the base is nearly concolorous, leaving a reddish antemedial area on 
the inner margin. 20 mm. (juglandis LeBaron; albocapitella Hulst, nebulella 
Hulst, ete., not Riley). 

July. Larva on walnut and pecan. 
Ontario to Florida, Illinois, and Texas. 
The gray form of this species may be A. sylviella Ely, which is unknown to me. 

** Male without black sex-scaling below. 

12. A. latifasciella Dyar. Superficially exactly like A. eliella, but without sex 
scaling below. 19 mm. 

This species has passed for cary@ in some collections. 
June and early July; August. Larva on hickory. 
New Brighton, Pennsylvania; Maryland; Virginia; Missouri. 
13. A. normella Dyar. Pale gray with a slight reddish suffusion; scale ridge 

large and dark, with a slight pale reddish shade beyond it; a diffuse antemedial 
costal gray triangle; costa and cell shaded with white before and beyond it, as far 
out as the postmedial line, which is normal; discal dots black, contrasting, 
separate. 19 mm. 

End of July and early August. 
East River, Connecticut. 
14, A. rubrifasciella Packard. Closely similar to A. comptoniella, but on the 

average a little smaller, narrower-winged, with rather brighter markings, and 
more frequently (but not always) with a red antemedial band. 21-24 mm. 
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Caterpillar brown with a rosy tint; with rough darker head, and shining black 
mesothoracic plates; on alder and hazel, living between two or three leaves in a 
conical case of frass lined with silk. 

Distribution unknown. Indistinguishable except by breeding. 
15. A. comptoniella Hulst. Fuscous gray, rather lighter and bluer toward the 

base, and on the costal half of the median area. Tuft blackish-brown, followed by 
a dull Indian-red shade, and sometimes by a pale antemedial line. Discal dots 
separate and black; postmedial line faint. 25 mm. 

Caterpillar blackish, with broad diffuse pale reddish dorsal and lateral bands; 
head dark red, black in the sutures; cervical shield pale red, contrasting; feet 
black. It feeds on sweet fern and on bayberry; in an oval case with a soft slender 
neck; lined with silk and covered more or less with bits of leaves, ete. 

Maine to New Jersey. There is a race, or closely related species, on Myrica in 
Florida. This form is doubtfully distinct from A. rubrifasciella, and determinable 
only by breeding. 
New York:+- Rhinebeck. Zs 
16. A. betulella Hulst. Similar to A. comptoniella. General wing surface shaded 

with reddish and dusted with white, but without a red antemedial band. 
End of July. Caterpillar on black and white birch, in a case similar to that of 

comptoniella but almost wholly of silk. 
Maine to New York; Colorado; California. Probably a food variety of A. 

comptoniella. New York: Ithaca. 
17. A. coryliella Dyar. Gray, not shaded with white, nearly even; antemedial 

band slightly browner, pale-edged, with a darker shade beyond it at costa. Post- 
medial line a little more distinct, finely crenulate. 

June to August. Larva in the usual case on hazel (Corylus); pupa in a dense 
hard oval ichneumon-like cocoon. 

18. A. irrubriella Ely. Similar to A. latifasciella; head and thorax not so 
reddish; band beyond the scale ridge narrow; only slightly marked with orange- 
red; outer line more even, not followed by an orange-red shade. 19 mm. 

July 
East River, Connecticut. 
19. A. malipennella Dyar. Male fore wing short and broad, with distorted 

venation and m-cu very long. Gray thorax tinged with copper-red; scale ridge 
short and black; a white triangular shade in median area, as in Ae normella, 
containing a single black discal dot. 12 mm. 

East River, Connecticut. 
This type is unique, and may be a monstrosity of A. normella. 

Il. Fore wing smooth-scaled (Mineola). 

20. A. tricolorella Grote. Wings irregularly black-dusted on a white base, 
appearing mottled gray. Antemedial line black, forming a triangular shade on 
costa; a triangular reddish patch before it on inner margin, deepening to black, 
basally, and preceded by a white line. Discal lunule contrasting, black, in a pale 
shade; a darker medial shade joining the postmedial line at the discal fold; post- 
medial line pale, edged within with black, and followed by a chestnut band. A 
blackish apical streak to costa. Head and collar dark red; thorax grayer. 

Quebec and Maine to California. New York: Catskills. 
21. A. rubescentella Hulst. Gray, shaded with reddish, with two inconspicuous 

darker discal dots, and a reddish antemedial band. 25 mm. 
_ Tennessee. 
22. A. amplexella Ragonot. Blackish gray, with a large well-defined white patch 

at middle of costa, containing the sharply defined black discal points. Antemedial 
line single, diffuse, white, oblique outward; postmedial black, indented in the 
discal fold as usual, followed by white scales, and with a little white scaling just 
before the margin. Hind wings and body browner. 15 mm. 

Quebec to Texas. 
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23. A. vaccinii Riley. Similar to M. indiginella; rather smaller; under side of 
costa of male with yellow sex scaling. Upper side more contrastingly marked, 
with considerable white on costa, and inner antemedial band heavily black, the 
costal black antemedial spot not so neatly triangular. Discal dots well separated. 
Red shading more diffuse than in A. indiginella. 16 mm. 

August. Larva variable in color, with shining yellow head, and paler cervical 
shield and anal plate; in berries of Vaccinium (blueberries and huckleberries) ; 
often injurious. The moth flies over the bushes, and is easily flushed in the 
daytime. 

Massachusetts to Texas. 
24. A. indiginella Zeller. - Pale gray, dusted on a white base; a broad ante- 

medial black triangle on costa, with two fine divergent lines running from it to the 
inner margin, enclosing a red-shaded area. Base also shaded with red. Median 
area shaded with dark gray below, and toward the postmedial line; which is pale, 
defined with dark gray and moderately irregular. A black discal bar, in variety 
nebulella Riley broken into two dots. A small triangular subterminal black shade 
at costa. 17-22 mm. (Phycita nebulo Walsh). (H. p. 409 f. 228-229.) ; 

Caterpillar dull olive, with dark red-brown head and blackish shields; webbing 
the leaves together in the spring, and living in a frass tube. The young cater- 
piliar hibernates. The species is sometimes injurious to apple, and eats most 
other Rosales also. 

Moth in July. 
Generally distributed. New York: Ithaca, Big Indian Valley, Schenectady, | 

Albany. 

76. ULOPHORA Ragonot 

Similar to Dioryctria. Antenne simple, a little thickened toward the base. not 
eurved; palpi upturned beyond vertex, maxillary palpi in the male rough. flatly 
scaled, compressed against the smoothly scaled front. Fore wing with a scale-tuft 
before the antemedial line. 

1. U. groteii Ragonot. Fore wing brown at base, shaded with dark gray-green, 
especially beyond the tuft; outer part light gray, powdery, heavily shaded or 
overlaid with blackish; lines concolorous, heavily edged on both sides with dark 
slate gray; the antemedial convex, at the middle of the wing, the postmedial 
stronsly bent out at middle, concave above and below, located far out; raised tuft 
very heavy, blackish; discal dots black, the lower one contrasting. Hind wing of 
male bright coppery luteous, with dark margin, of female, dull and darker. 18 mm. 

July and August. 
North Carolina; Florida. 
2. U. tephrosiella Dyar. Base powdery light gray, shaded with dark gray: a 

brown band before the antemedial line, which is at the middle of the wing, and is 
paler. followed with blackish; outer half deep gray, with paler normal postmedial 
line, both lines defined with blackish. 15 mm. 

Larva on Tephrosia. 
North Carolina. 
U. brunneella Dyar, also from North Carolina, the area before the antemedial 

line is black. : 

17. DIORYCTRIA Zeller 
(With Pinipestis Hulst) 

Male antenne nearly straight, usually with a little raised scaling on the inner 
side at the base of the shaft; sometimes serrate; scape rounded, curved, with a 
slight scale tuft only. Palpi upturned to beyond vertex; maxillary palpi cylindri- 
eal, porrect, rough-scaled. Fore wing normal: in group Pinipestis with raised 
scaling, normally forming antemedial and medial rough ridges. Hind wing of 
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type 3a (fig. 379); discocellular approximate to lowef side of cell from near 
origin of Cu,, or just beyond. Sc and R approximate. 

The larve (fig. 393) so far as known are all borers in Conifer, usually under 
the bark of the twigs, or in the cones; causing more or less exudation of pitch. 
Sometimes they feed externally, concealed in a tube formed of pitch and frass. 
Several are serious pests. 

Key to the species 

1, Fore wing smoothly scaled (Dioryetria) aan: ...4. feniculella, 5. abietella. 
1. Fore wing with raised scale ridges or “tufts; gray shaded with reddish 

(Pinipestis). 
2. Postmedial line with indentations in discal and submedial folds nearly 

equal; small with slight median scale ridge (18 mm.)...... 3. pygmeella. 
2. Postmedial line with discal notch slightly deeper; a very heavy median 

scale midges larcen (ZOemm ecm cncisers relent eee renee 1. zimmermanni. 
2. Postmedial line deeply toothed in opposite cell; antemedial line reaching 

margin at middle of wing, strongly oblique (25 mm.)...... 2. clarioralis. 

1. D. zimmermanni Grote. Gray, shaded with reddish, especially toward the 
base, and with blackish; the two scale ridges blackish, the median one very 
heavy. Lines pale gray, defined on both sides with blackish, more strongly toward 
the median area. Antemedial line zigzag, hardly farther from base on inner 

. margin than on costa; discal dot pale, diffuse, but contrasting; postmedial line 
denticulate, moderately angled in opposite cell, and very slightly so on fold. 
Terminal space rather ‘paler. and more gray; terminal line somewhat broken, black. 
28 mm. 

August. 
Larva injurious to pine, working by preference under the bark of small branches, 

causing the pitch to ooze out. Cocoon usually formed in a mass of pitch. Some- 
times seriously injurious. July. Doubtless there is a second brood in the fall, 
emerging the following spring. 
Hampton, New Hampshire, to Pennsylvania. New York: reported from Oswego 

County, Gowanda, Cheektowaga, Hamburgh, Clarence Center, Buffalo, Schenectady, 
Karner, Hastings. 

2. D. clarioralis Walker. Similar to D. zimmermanni; antemedial line strongly 
oblique, only a little sinuous, and not angled on fold, reaching inner margin at 
middle; outer line with tooth in discal fold almost as deep as wide, merely 
dentate below. Discal spot obscure. 28 mm. (zimmermanni Hulst, not Grote.) 

“United States” (Walker). Seen only from Florida, and probably confined to 
-the South. 

3. D. pygmeella Ragonot. Similar to P. zimmermanni; much smaller, median 
scale ridge hardly raised; a distinct blackish shade between the discal bar, which 
is pale, and the costal end of the outer line; antemedial line zigzag, erect, pre- 
ceded by a broad deep orange band toward the inner margin. 18 mm. 
North Carolina; Florida. 
4. D. reniculella Grote. Ash gray, crisply powdered with black on white, with a 

slight brown tint to the darker parts; especially in rubbed specimens; base and 
terminal space paler; antemedial space solidly dark gray; the lower half of the 
median area also with a dark patch. Lines whitish, somewhat dusted with gray, 
heavily defined with dark gray; antemedial line erect. somewhat dentate; post- 
medial line diffuse, notched in the discal fold, and slightly coneave below; discal 
dot a distinct upright oblong spot. 25 mm. (abietella of Hulst, in part.) 

Larva injurious to spruce; its habits much like D. zimmermanni; very often 
working in the young cones, Moth in August. 
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White Mountains, New Hampshire, to Colorado and south. A variety in Florida. 
New York: Ithaca. 

. 8. D. abietella Fabricius. Closely similar to D. reniculella, but averaging a 
little larger. 25-28 mm. 

Distribution uncertain; well-known in Europe, where it has the habits of the 
preceding. 

Two broods, the second perhaps partial. 
Our records are partly based on the preceding species; part are correct. I can 

give no tangible differences between the two species. 

78. MONOPTILOTA Hulst 

(Dioryctria, in part) 

Similar to Dioryctria; maxillary palpi small, but slightly plumose; male 
antenne with scape enlarged, shaft strongly curved at base, the curvature filled 
with scales on the inner side, unipectinate on outer side nearly to apex. Fore 
wings smooth. 

1. M. nubilella Hulst. (Lima-beari vine borer). Fuscous, shaded with whitish, 
especially over and beyond the cell, and somewhat streaked with blackish; ante- 
medial line indicated by blackish streaks; postmedial line normal, very faint, pale;. 
discal dots a little lengthened, not contrasting. Hind wing translucent in male, 
dark in female. 23 mm. 

Larva producing gall-like swellings in the stems of lima beans, usually about 
two or three feet above the ground. Stout, blue-green, with a pinkish overlay on 
the dorsum; head brown, shading into black on the mouth parts; cervical shield 
olive brown; anal plate pale yellow, with four black dots. Tubereles pale. Pupa 
in the earth. Larva mature in July; moth in August and September. There is 
a partial second brood late in the fall. 

Maryland to Florida and Arizona. 

79. GLYPTOCERA Ragonot 

(Nephopteryx, in part) 

Male antenne with shaft toward base slightly hollowed, forming a longitudinal 
groove, edged on both sides with scales. Labial palpi normal; maxillary palpi 
quite large, rough and thick; appressed to the frontal tuft. Venation normal; 
hind wing of type 3b. 

1. G. consobrinella Zeller. Tuft represented by a few raised scales. Fore wing 
pale ash gray; base whitish, more or less overlaid with Indian red; a strong 
blackish shade before the antemedial line; which is pale, bidentate irregularly, 
and defined with black, two-fifths way out. Postmedial line similar, somewhat 
sinuous and crenulate, at four-fifths the length of the wing; a heavy black discal 
bar, with some blackish and dull red shading below it. 20 mm. 

End of May to August. 
Quebec to Texas. New York: McLean. 

80. TACOMA Hulst 

Wings normal; male antenna with a curve in the shaft, filled with a large 
scale tuft; scape simple. Palpa upturned to vertex; maxillary palpi large, filiform. 
Fore wing with M, and M, stalked; discocellular vein bent before origin of Cu». 

1. T. nyssecolella Dyar. Powdery gray; antemedial line whitish, offset a little 
on Cu. with a more evenly gray patch before it on inner half, and beyond it on 
costal half, the rest of the line defined with dark; a pale shade beyond it on inner 
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margin. Postmedial line pale, defined with dark, normal, with a large dark patch 
before it on inner margin. Hind wing paler. 20 mm. 

May; July and August. Larva black, with a yellow head; in a loose web con- . 
taining suspended frass, in a folded leaf of Nyssa. 

Southern New Jersey to western Pennsylvania. 

81. POLOPEUSTIS Ragonot 
Male antenne rough and obscurely dentate, pubescent; palpi relatively short, 

upturned, not exceeding the vertex; first two joints long-hairy, the third short, 
and cylindrical; maxillary palpi slender. Fore wing more triangular than usual, 
with M, to Cu, free and parallel; hind wing with moderate cell (Cu, at two- 
fifths), M, and M, very long-stalked, angle of discocellular between Cu, and Cu. 
Moth diurnal. 

1. P. annulatella Zetterstedt. Black, dusted with white, appearing light gray; 
lines pale, defined with dark, converging toward inner margin; antemedial line 
nearly straight; postmedial irregular. Hind wings very pale brownish, darker in 
female. Male 24, female 20 mm. 

Arctic Eurasia; Altai; Labrador (?). 
The Labrador specimen, determined as annulatella in the Hulst collection, is a 

Nephopteryx, and apparently a small eastern race of NV. fasciolella. 

82. AMBESA Grote 
Like Nephopteryx, male antenne flattened and slightly thickened at base, but 

without the notch and tuft of scales. 
1. A. busckella Dyar. Powdery gray, slightly reddish, especially at base and on 

thorax. Base pale, followed by a diffuse blackish band, wider on the inner margin, 
the band lying before the antemedial line toward the inner margin and beyond it 
at costa, sometimes obliterating it. Lines doubled, dentate, antemedial line fully 
two-fifths way out, and farther out on inner margin; postmedial line well out, 
normal, its blackish edging somewhat wider on costa. A black reniform, and some 
Sora postmedial shading. Hind wing translucent at base. 22 mm. 

uly. 
Maryland; western Pennsylvania. 

838. NEPHOPTERYX Hibner 

Male antennz simple or serrate, with a more or less developed curve in base 
of shaft, filied with a mass of large scales. Front swollen, rough-scaled; palpi 
upturned beyond vertex, normal, the maxillary palpi normal, or with a flat tuft of 
scales applied to the face as in Ulophora. Wings smooth-scaled. Fore wing with 
R, free in our species, M, and M, separate but rather approximate, not in line with 
Cu. Hind wing with Sc and R closely parallel; M, stalked, M, and M, stalked; 
dcv of type 3b, becoming approximate to lower side of cell at or beyond origin of 
Cu., which is at two-fifths the length of the wing. Prothorax below with large 
scales, as in Ambesa, but unlike Dioryctria. 

Key to the species 

1. Ground dusted with white on clear black, appearing bluish ash gray. 
2. Each scale with a white base and a fine white tip; apparently very finely 

Powdered oy. Re RS Slavens SUNT ic BUA ths coat) Pu eave ee aera ea 2. rhypodella. 
2. Most of the scales either wholly black or wholly white........... 1. ovalis. 

1. Ground fuscous, dusted with black, and broadly white-tipped, scales. 
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2. Antemedial line very obscure and even..................-. 3. inquilinella. 
2. Antemedial line obscure and diffuse, but distinctly dentate....4. modestella. 

ac roundelarcelyybright bLOWM. acl. v. scisi< <0 sclels deseo cles 5. rubrisparsella. 

1. N. ovalis Packard. Tuft on male antenne twice as large as scape in front 
view. Powdery ash gray, rather coarse; the antemedial space typically, but not 
always, brown or yellowish; antemedial line waved, defined on inner side by the 
brown antemedial area, on outer side mostly by a blackish bar at costa and dots 
on veins; postmedial line normal, pale, only partly defined with blackish before it 
and fuscous beyond, but with heavier black edges at costa; some blackish shading 
near middle of wing; two black discal dots. Hind wing fuscous, not paler. 25 mm. 

Late July and August. 
Maine to California. New York: Rhinebeck, Delmar. 
Variety geminipunctella Ragonot, with ground largely white, was described from 

Washington. 
N. fascicolella Hulst, described from British Columbia, is similar to WN. ovalis, 

but without any brown shading, and with only a little blackish shading along the 
antemedial line. Tuft on antenna no larger than scape. 30 mm. A small form 
of this (22 mm.) appears to occur in Labrador, and has been mistaken for 
Polopeustis annulatella. , 

2. N. rhypodella Hulst, another western species, almost evenly and very finely 
powdered black and white, with traces of markings; has been reported from 
Illinois. 

3. N. inquilinella Ragonot. Similar to NV. modestella; the markings more diffuse, 
antemedial band nearly erect and even. 18-24 mm. 

Larva in willow galls (Salicis nodum). 
Wisconsin. 
4. N. modestella Hulst. Tuft on antenna large. Fore wing fuscous, somewhat 

dusted with white, especially about the end of the cell, and with a few black scales, 
antemedial line pale, diffuse, well out, reaching the inner margin almost at the 
middle of the wing, twice dentate, defined with blackish on outer side, especially 
on the veins, and with a broad brownish band before it. Discal dots black, distinct 
but not strong; postmedial line pale, normal, hardly defined with dark. Outer 
part of wing slightly reddish shaded. 20 mm. 

Massachusetts. 
5. N. rubrisparsella Ragonot. Ochreous brown, more or less suffused with pinkish; 

base solidly light; antemedial region suffused with blackish; antemedial and post- 
medial lines luteous, black edged; median area more or less shaded with black; discal 
dots black, strong; terminal space evenly pale, with black terminal dots, and a 
line in the fringe. 18 mm. 

The typical form, from Texas, has the blackish shadings replaced with lighter 
ash gray. I have not seen the male. 

August. Larva on Celtis. 
Jefferson County, West Virginia; Texas. 

84. TLASCALA Hulst 

(Nephopteryx, in part) 

Similar to Nephopteryx. Fore wing with a more or less developed ridge or 
scale-tuft before the antemedial line, sometimes with other markings more or less 
raised. 

Key to the species 

BARCRGMM DLC MWING CONCOLOFOUS: .\o.,0.cccte celta die tsp sia cleo sc 8 ess chee ayemre ese ne 1. finitella. 
Baseson forewing redder and darker. 0.'2. 5.) et csc cs ce eee cece 2. reductella. 
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1. T. finitella Walker. Dark powdery gray, somewhat brownish; antemedial 
line raised, blackish, obscure; tuft heavy, blackish; a series of small median 
blackish tufts; discal dots black and tending to be confluent; postmedial line 
normal, pale, defined with dark, not conspicuous. A broken black terminal line 
as usual. Tuft on antenna very large, much more than filling the notch. 25 mm. 

May. 
Nova Scotia to Florida and Colorado. 
2. T. reductella Walker. Wings pale gray, in part often almost white; post- 

medial line slightly paler, normal, dentate, defined by slightly darker gray on outer 
side. Base of wing and thorax brown (in variety gleditschiella Fernald, mouse 
gray); the tuft black, and not strong. Antemedial line heavy, black, outwardly 
oblique, and a little wavy, preceded by a pale line; discal dots black; no raised 
median tufts. 22 mm. 

The larva webs together leaves of Gleditschia in September, emerging in late 
fall or the following May. Cocoon in rubbish on the ground. 
New York to Ohio. New York: New Windsor. 

85. MEROPTERA Grote 

Like Salebria, our species with R, stalked, M, and M, clearly stalked; wings 
smooth-scaled. 

1. M. pravella Grote. Ash gray, base contrastingly pale gray, with an even, 
slightly oblique outer boundary, followed by a strong blackish shade. Basal angle 
reddish. Discal dots blackish, tending to fuse, in a paler area; postmedial line 
pale, defined with darker gray, distinct but not contrasting. Terminal line con- 
tinuous, black, weak. 20 mm. 

March to May. The larva is said to be brown, with dorsal and lateral green 
lines, plain brown cervical shield, and head green, brown, or reticulate with black; 
in a web between two leaves of willow, or on Rhus Cotinus, in September. 

Maine to British Columbia and Texas. New York: Lancaster, and New Windsor. 
2. M. unicolorella Hulst. Mouse gray, slightly violaceous; markings obscure, but 

normal so far as traceable; antemedial line darker; ‘postmedial paler, both diffuse. 
22 mm. 

Late May to August. . 
Montreal, Canada, to Florida and Texas (not Washington, as stated by Ragonot). 

New York: Ithaca. 
3. M. uvinella Ragonot, as described, is paler than M. pravella, with the post- 

medial line white, clear, and straighter in the middle part. 16 mm. 
United States. 
Probably a mere variant of M. pravella. M. cviatella Dyar appears to be a 

Salebria. 

86. SALEBRIA Zeller 

(Meroptera, in part; with Pempelia) 

Similar to Nephopteryx. Maxillary palpi yellow, plume-like, enclosed in a ° 
groove in the second joint of the upturned labial palpi. Fore wing normal; hind 
wing (fig. 381) with moderate cell, Cu, apparently from angle. Wings smooth 
in our species. Antenne in our species smooth beyond the tuft. 

Key to the species 

1. Antemedial line followed by a pale patch on inner margin (obscure in some 
specimens of contatella). 

2». Wholly blackishfotherwises. 22): aus dens sesenaee ae SOE eee 3. engeli. 
2. Basal area contrastingly darker gray, at least toward the inner margin. 

2. annulosella. 
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2. Markings very clean-eut; extreme base blackish, with a red shade before 
ine aimimrnoalienl hb oho boocsc obo boos ooo uenbodDDDOdG0OnOnE 1. turpidella. 

2. Vilas ageall preey iACObEINS 5 ola nod como b uo Uome GoGo GDoOdoDoOadL 6. vetustella. 
2. Base mostly light gray, reddish at basal angle................ 5. contatella. 

1. Antemedial line not followed by a pale patch on inner margin. 
2. Base distinctly paler. 

3. Base yellow or reddish. 
4. Followed by a strong antemedial line, outer part blue-gray. 

5. Costa and inner margin broadly brown). wisete eee eee 11. eviatella. 
5. Outer two-thirds entirely gray................ Se bigidoo 10. basilaris. 

4. Antemedial line obscure, 
5. Base mostly yellowish... .......-. 2... e see eee eee et 8. levigatella. 
5. Base yellowish toward inner margin only............... 7. celtidella. 

3. Base lighter gray without any yellow or brown. 
AspAnitemedialyspace: blackish ey. ci-yslessils ce) oles os she cl erevotnts 9. semiobscurella. 
4. A double black antemedial line toward inner margin only. 

13. purpurella. 
2. Base not paler than outer part of wing. 

3. Antemedial region, and dark shades defining the postmedial line, strongly 
Shadedm wath crimsonlrts cee at is as cucistotn ete eh oteveotcisotoneloiele 12. carneella. 

3. At most, with crimson streaks between the veins. 
4, Pale antemedial line strongly waved on fold and on A......5. contatella. 
4. Antemedial line almost straight on lower half of wing...... 4. afflictella. 

1. S. turpidella Ragonot. Powdery gray, the lines hardly paler, sharply edged 
on both sides with black; the first line zigzag, normal, the second normal, rather 
more irregular than usual. Discal bar continuous, black; a blackish median shade 
below it toward inner margin; terminal line continuous, black; a slight brownish 
shade in the fold before the antemedial line. 18 mm. 
Massachusetts and Colorado. 
Distinguished from all other species in the genus by its absolutely clean-cut 

markings. 
2. S. annulosella Ragonot. Mid-tibia blackish with a contrasting pale tip, basal 

segments of abdomen transversely banded with black. Scale tuft on antenna twice 
as long as scape. Fore wing light gray, with blackish shades beyond the antemedial 
line at costa, before it at inner margin, over costal end of postmedial line, and 
sometimes covering most of the base; antemedial line obscurely paler; postmedial 
faint, normal, preceded by a slight darker shade. Discal dots separate, black, 
contrasting; terminal dots separate. 18 mm. 

The pale patch beyond the antemedial line is often obsolete in light specimens, 
but the species differs from afflictella in the nearly obsolete, diffuse, antemedial 
line, and the much fainter postmedial. 

Massachusetts to Texas and Colorado. 
Northern records are possibly in error for 8. engelis The form with the base 

shaded with brown is variety pumilella Ragonot; the type form has a blackish 
base, while those with concolorous base are variety nubiferella Ragonot. 

3. S. engeli Dyar. Abdomen not banded with black. Dark fuscous, the markings 
more or less obsolescent, except for a large whitish dorsal patch over and beyond 
the antemedial line, sometimes continued across to the costa. Some pale scaling 
about the discal dots. Postmedial line traceable, pale. Tuft on antenna hardly 
larger than scape. 18 mm. (annulosella, in part). 
May to July. 
New Jersey to Texas. 
4. S. afflictella Hulst. Base fuscous, out almost to the middle of the wing; 

crossed by a strong whitish basal line; antemedial line w hitish, fine, a little waved, 
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followed by a clean-cut fuscous line. Median area whitish, outer third fuscous, 
crossed: by a fine wavy normal postmedi.1 line, the outer margin gray. Discal dots 
black, distinct. Terminal line black, almost continuous. Tuft on antenna more 
than twice as long as scape, not very broad. 16 mm. (liquidambarella Dyar). 

The fuscous areas all show a slight reddish iridescence. 
Larva on sweet gum. 
Northern New Jersey to Florida. 
5. S. contatella Grote. Middle tibie pale, with a dark annulus toward tip. Fore 

wings powdery gray, base shading into reddish near basal angle, median area 
typically suffused with mouse gray, leaving a vague pale patch on inner margin 
beyond the antemedial line; in light specimens, concolorous with the base, with 
only a vague gray median shade from the discal dot to the inner margin. Ante- 
medial line whitish, zigzag, preceded by a heavy blackish shade and followed by 
a fine blackish line, thickened on Cu and A; or reduced to black wedges on Cu 
and A; postmedial line normal, doubly defined with darker gray; discal dots a 
little diffuse and tending to fuse. A broken black terminal line. Ordinary lines 
often nearly obsolete. Hind wing pale yellowish. 20-28 mm. (Probably subcesi- 
ella Clemens. ) 

In variety quinquepunctella Grote (virgatella Clemens) there are brown, reddish, 
or yellowish streaks between the veins, cutting up the blackish markings into dots 
or streaks on the veins. 
May to early July; August. Larva green, head black or reticulate with brown; 

cervical shield black or spotted with black; body turning red before pupation. On 
locust and wistaria between two leaves, in June and July. 

Maine to West Virginia and west to Colorado; the variety with as wide a range 
as the type form. New York: Peru, Ithaca, Albany, New Windsor. 

6. S. vetustella Dyar. Gray, somewhat paler on the inner margin beyond the 
antemedial line. Base dull orange-brown; a large blackish fascia before the ante- 
medial line, narrow on costa, separated from the brown base by a narrow pale band. 
Antemedial line outwardly oblique, a little dentate, pale filled, its inner line fused 
with the black antemedial space. Wing beyond cell a little reddish, with an 
obscure normal, pale postmedial line, two darker discal dots, and nearly continuous 
terminal line. 22 mm. 
New York and Maryland to Illinois. 
7. S. celtidella Hulst. Ground light ochreous, the whole middle half suffused with 

fuscous gray; base toward inner margin shaded with tawny, followed by a luteous 
shade; antemedial line fully out to middle of wing, pale, defined with blackish, 
abruptly offset in, and defined by black dots on each vein. Discal dots black, well 
separated, the lower one in the upper part of a vague area of the pale ground color; 
postmedial line irregular and deeply dentate, defined on inner side by black dots 
and on outer by strong black wedges; terminal space contrastingly pale; a strong 
broken black terminal line. 18 mm. 

August. Larva joining leaves of Celtis; not forming a tube. Body striped evenly 
in two shades of green; head and cervical shield piceous black, with two whitish 
stripes on each; tubercles black. 
New England and central Illinois to Florida. 
8. S. levigatella Hulst. Almost even fuscous, slightly powdery, with a few white 

scales at lower angle of cell; antemedial line indicated by a double or triple blackish 
shade on inner margin at one-third way out, separated by whitish scales; base 
before it reddish; discal dots, postmedial line, and terminal line obscure. 25 mm. 
Male not seen. 

Quebec; Massachus>tts; Wisconsin. 
9. S. semiobscurella Hulst. Slightly smaller than Meroptera pravella, but prac- 

tically identical in markings; the blackish shading a little lighter, and the ante- 
medial line usually distinct. Base of inner margin distinctly reddish. 20 mm. 
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July. Larva on sumac. Perhaps one of the two very different larve described 
for M. pravella belongs to this species. 
New York and Texas. 
10. S. basilaris Zeller. Bluish ash gray, base light wood-brown or orange, shading 

into blackish along the inner margin, or followed by a black shade; antemedial line 
strong, whitish, a little wavy, defined on outer side with a black line, fading out 
at costa. Outer margin shaded with brown, the brown varying a good deal in 
amount; discal dots and postmedial line obscure; terminal line distinct, broken, 
black. 25 mm. 

July. 
New Hampshire and northern Ontario to Colorado and Texas. 
11. S. cviatella Dyar. Base, costa, and inner margin broadly bright reddish 

brown, disc and outer margin bright purplish gray with paler veins; a broad black 
inner band, cut by a fine white irregular line; discal dots confluent, clouded; outer 
line whitish, diffuse, sharply bent opposite cell and in fold. Black terminal dashes. 
22-25 mm. j 

Chicago, Illinois. 
12. S. carneella Hulst. Powdery gray; the thorax, base of wing, antemedial 

band, and postmedial region suffused with crimson; median area with crimson 
shades between the veins; lines normal; antemedial excurved and hardly dentate, 
gray, defined mostly by the lack of crimson suffusion; discal dots obscure, blackish, 
terminal line obscure and fine. 22 mm. 

Larva on willow. 
Maine and Massachusetts. 
13. S. purpurella Hulst. Paler powdery gray, almost wholly suffused with light 

red, leaving a whitish band before the antemedial line, which is pale, heavily 
defined with blackish on both sides, toward inner margin, and erect; outer part 
of costa also without red; postmedial line obscure, indicated by the lack of red 
shading. 24 mm. 
New Mexico, the Illinois record probably in error. 

87. IMMYRLA Dyar 

Similar to Salebria, with an antemedial scale tuft. 
1. I. nigrovittella Dyar. Dark gray, median area slightly paler; ridge deep black, 

farther out toward costa, not reaching costa; antemedial line just beyond it and 
parallel, faint; postmedial line pale, faintly bowed at middle, dark-edged and 
running in a darker shade. 20 mm. 
(May and June. 
Western Pennsylvania. New York: Ithaca. 

88. MYRLAA Ragonot 

Similar to Laodamia; palpi shorter, fore wing much broader, with strongly 
arched costa. 

1. M. vetustella Dyar. Light ash gray; head, collar, and base of fore wing 
Indian red, contrasting; antemedial line defined on the outer side with a blackish 
line; within, by a heavy blackish shade, the two fusing on the costa and obliterat- 
ing the antemedial line. Discal dots gray, obliquely placed; postmedial line 
on, emphasized by dark shades before it on the veins. 25 mm. 

ay. 
Ithaca, New York, and south. 
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89. LAODAMIA Ragonot 

(Pinipestis, in part) 
Venation (fig. 380) and habitus practically as in the genus Dioryctria; Cu, of 

hind wing just about at one-third, discocellular vein separated by a distinct space 
from lower side of cell, approaching it on a long slant. Male antenne (fig. 390) 
and palpi about as in Salebria, but male palpi longer, and shaft of antenne more 
laminate than in our Salebrias; front rougher. 

1. L. fusca Haworth. Blackish, lightly ~ powdered with gray except on veins 
and lines; lines gray, normal, inconspicuous; antemedial zigzag. Discal dots 
large, black. 28 mm. 

In variety frigidella Packard, the ground is gray, black only along the lines. 
Locally common in July and August, especially on burnt-over heaths. The larva 

eats Vaccinium and willow. 
Arctic America, south to Northern New Jersey and. British Columb New 

York: Waterville, Rochester Junction, Ithaca. 

90. HLASMOPALPUS Blanchard 

Hind wing (fig. 383) with Cu, arising about a third way out on the wing, 
the discocellular vein well beyond it, and well separated from the lower side of 
the cell. Palpi as in Salebria, more oblique and straighter, with well-developed 
plume. Male antenne strongly flattened, with hardly any notch, but a -well- 
marked scale tuft not reaching the base of the shaft. 

Key to the species 

1. Fore wing with raised scales before the antemedial line; gray, with a 
black shy Cu hte ey ree aera tole ts ele ie istettiaitaks wath che Sata ant eg eee 1. decoloralis. 

1. Fore wing smoothly scaled. 
2. Markings: distinct, normal oray . 4a. vistsia ele e\s.c1. cetera 2. petrellus. 
2. Markings strigose and broken; or obsolete; male light wood-brown; female 

Darlene sy Retersa chalens (ler lciinvecaas anwossie storey neues Tea aR ESO 3. Lignosellus. 

1. E. decoloralis Walker. Pale gray with a paler postmedial line; antemedial 
indicated by a few dots, with a small, slightly raised black patch before it toward 
the inner margin; black discal and terminal dots. 26 mm. 

Not seen. 
United States (Florida?) 

2. E. petrellus Zeller. Head, thorax, base of fore wings, antemedial and sub- 
terminal spaces light wood-brown, the rest white, dusted and shaded with light 
dull gray, darker toward the inner margin; fold suffused with wood-brown in the 
median area; lines whitish, dentate, defined with dark gray dots, or broken den- 
tate lines; discal dots partly confluent, darker gray, with some brown scales 
around them. Black terminal dots. ¢ 20 mm., ? 25 mm. 

In variety hapsella Hulst the areas normally brown are only slightly browner 
than the rest. 
New Jersey to Colorado, and south. 
3. E. lignosellus Zeller. Male typically ochre yellow or light wood-brown, less 

rusty than the brown parts of the last species; costa and outer and inner mar- 
gins normally shaded with fuscous brown, dusted with white, pu sometimes con- 
colorous; the borders disappearing at the base of the wing; ante- and post- 
medial lines of a few dots; only lower discal dot distinct, hives Cu sometimes 
narrowly shaded with powdery fuscous. Hind wing translucent white, with fus- 
cous border. Typical female blackish, varying in details, and sometimes with a 
yellow bar on the dise. 15-25 mm. 
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The antenna is as in normal Salebria, with a large scale tuft, but the venation 
places the species here, and the palpi are even longer and more oblique than in 
EB. petrellus. 

The female variety tartarella Zeller is dwarf and wholly dark gray (carbonella 
Hulst). Female variety incautella Zeller is similar to the normal male. The 
amount of the whitish powdering on the fuscous border varies from practically 
none to a complete suffusion. 

Southern States, south to Chili, straying north to Maine. 
Pyla aéneoviridella Ragonot was described from New York in error; the type 

was from Wyoming. 

91. HPISCHNIA Hibner 

Palpi with stout oblique second segment; third segment long and porrect; 
maxillary palpi moderate, scaled; male antennez, in our species, dentate, with a 
slight sinus at the base of the shaft. Fore wing exceptionally long and narrow, 
with normal venation, smooth; hind wing with discocellular closely parallel to 
lower side of cell from origin of Cu, to origin of Cu,. 

1. E. boisduvaliella Guenée. Fore wing typically pinkish ochreous, a little 
shaded with blackish and dusted with blackish along outer margin. Costa con- 
trasting, white, from just beyond base td apex, the lower boundary practically 
straight and running through upper discal dot. Postmedial line usually indi- 
cated by a few blackish striz; lower discal dot black; the other markings obso- 
lete. 18-26 mm. (farrella Curtis, lafauryella Constant, ete.) 

In variety albocostalis Hulst, the ground is dark fuscous, heavily dusted with 
white toward inner margin and apex, and the white costal stripe becomes diffuse 
and fades out at the apex. 

Larva russet, with a greenish tint, and with obscure lateral reddish strie; 
yellow-green beneath; in pods of Leguminose (Ononis, Anthyllis, Lotus, Astraga- 
lus), hibernating full-grown; moth in July. 
New Hampshire and Massachusetts to British Columbia and Texas; Eurasia. 

92. HTIELLA Zeller 

Palpi with second joint very long, the lower side, and upper side except at 
extreme base, straight and regularly converging; third segment rather short, fine, 
and porrect; maxillary palpi with a plume, concealed in a groove in the second 
joint of the labials. Male antenne hardly notched, with a heavy tuft of dark 
gray scales on inner side of shaft near base, and a tuft of finer pale hair scales on 
outer side, lying against it. Fore wing very narrow, with a slightly raised golden 
antemedial bar; hind wing ample, discocellular of type 3 (fig. 382) angulate at 
a point halfway between Cu, and Cu,, then approximate to lower side of cell. 

1. E. zinckenella Treitschke. Light gray, dusted heavily with light pinkish 
ochreous; a white costal stripe from base to apex, leaving the costal edge gray in 
the middle of the wing; antemedial band yellow, just beyond the deeper orange 
raised ridge; both cut off by the white costa. 18-25 mm. (eziella Treitschke, etc.). 

Larva (fig. 394) in pods of Leguminose, sometimes injurious. Apple-green, red- 
dish, or brown; tubercles yellow, with a black setigerous puncture; no enlarged 
one on mesothorax. Head amber yellow with a brown posterior line; prothorax 
green with three pairs of black dots, the lateral ones in a reddish shade. 

World-wide, but rare in this country. 

93. MELITARA Walker 

(Megaphycis Grote) 

Tongue short, weak, not always exposed between the bases of the palpi; antenne 
not modified at base, pectinate in male, subpectinate in female; palpi massive, 
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porrect, the joints with separate short tufts on under side, that on the first the 
largest. Maxillary palpi large, flattened against the face. Fore wing rather 
narrow, with short erect outer margin: venation normal; M, and M, stalked. Hind 
wing with Sc approximate to R; M, wanting; M, shortly stalked, discocellular of 
type 2 (meeting lower side of cell at 60 degrees; Cu, given off at two-fifths length 
O: wing). 
Very large species, the larva boring in the phyllodia of Cacti, and more or less 

social. Ours works in the prickly pear, Opuntia. 
1. M. prodenialis Walker. Whitish, shaded with mouse gray, except toward the 

costa; antemedial line with outer component strong, blackish, with a long tooth 
out on fold, the inner line faint, but traceable at the inner margin; postmedial 
line double, blackish, fading out below, strongly dentate except toward costa. A 
vertical black discal bar, and black terminal dots. 27-40 mm. Female larger. 
End of July. 
Southern New York to Florida and Texas; on the barrens northward. 

94. ZOPHODIA Hibner 

(Pempelia, in part; Dakruma Grote) 
Front rounded out; antenne nearly simple; tongue strong; palpi porrect, 

thickly and evenly scaled; more oblique in female. Maxillary palpi simple; vena- 
tion about like that of Melitara; the fore wing narrower, with more oblique outer 
margin. 

1. Z. grossularie Riley. Brownish gray, whitish toward costa; antemedial line 
erect, dentate, forming a W; postmedial line oblique and nearly straight to M., then 
dentate to inner margin. Wing more or less striate, especially toward base. 
Male much less contrastingly marked than female. 25 mm. (turbatella Grote.) 
(H. p. 411 f. 230.) 
Larva injurious to currants and gooseberries, feeding on the berries and webbing 

them together. 
Canada and Maine to Illinois. New York: Lancaster (VanDuzee). 
2. Z. bella Hulst. Similar to Z. grossulariew, powdery pale gray; more strigose; 

antemedial line represented by a diffuse dark shade, running out at middle and 
on inner margin; postmedial line strongly oblique with a single large tooth at 
M,. 28 mm. 

Massachusetts. 
Typically the two lines of the postmedial line are about equal, but the inner is 

much stronger in the Colorado form. 

95. HUZOPHERA Zeller 
Palpi erect, second joint scaled, third erect and acuminate; maxillary palpi 

broad-scaled and appressed to front. Fore wing (fig. 384) with arched costa and 
rounded apex, Cu, well separated, M, and M, long-stalked; R, rarely stalked. Hind 
wing with Sc strongly anastomosing with R, discocellular vein moderately curved; 
M, stalked or connate with Cu,. 

Key to the species 

1. Lines represented by. blackish dots................-.--+00- ..5. inornatella. 
1. Lines, at least the postmedial one, clear and continuous. 

2. First line well before middle of wing; nearly straight and vertical, almost 
Obsolete iis sea Mpeis ke ave hchaiene le Sie Tenens eae ne etc ko ee l. franconiella. 

2. First line close to middle of wing, distinct, pale; the wing reddish before it. 
3. Median area broadly fuscous, shaded with red; 28 mm....2. ostricoloreila. 
3. Median area crisply dusted with black on white; 22 mm. .4. -semifuneralis. 
3. Median area blackish, or suffused with red-brown; 12 mm. 

3. ochrifrontella 
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1. E. franconiella Hulst. Light gray, strigose, dusted, and shaded on a white 
base, the costa paler; antemedial line obscure; discal spot rather H-shaped (turned 
on its side), postmedial line oblique, obscure, and coarsely toothed; terminal dots 
blackish, a little diffuse. 25 mm. 

Franconia, New Hampshire. 
2. E. ostricolorella Hulst. Dark gray, suffused with dull Indian red; the base 

mostly reddish; antemedial line at middle of wing; diffuse, pale, nearly even, 
a little bent out at inner margin; postmedial line rather beyond three-fourths, 
more erect than outer margin, pale and diffuse, somewhat toothed opposite lower 
angle of cell; terminal line blackish, almost continuous, discal spot obscure. 
28 mm. 

Larva mining in the bark of the trunk of tulip tree, usually near the ground, 
and only where the bark is damp; maturing in the spring. Moth from May to 
July. 
Warr York (Hulst). Was described from the State. Type only seen. 
3. E. ochrifrontella Zeller. Fuscous gray, the lines luteous or indicated by 

white powdering; ground a little powdery at end of cell and along outer margin; 
base and sometimes median area suffused with reddish. Antemedial line broad- 
ened and more diffuse; postmedial line clearer, a little wavy, a little more oblique 
than in H. ostricolorella. 12 mm. 

May; July and August. 
New York to Iowa. New York: Ithaca. 
4. E. semifuneralis Walker. Median area blackish, sometimes dusted or mottled 

on a white ground. Basal half and outer margin light reddish gray, heavily 
dusted with white, especially along the outer margin and on the costal half of 
the base. Lines white, powdery, wavy, normal, the antemedial line near the 
middle of the wing. 20-25 mm. (pallulella Hulst, impletella Zeller). 

Larva under bark of peach and plum; sometimes injurious. 
Massachusetts to Colorado and south. New York: Lancaster (VanDuzee), Kin- 

derhook. 
5. E. inornatella Hulst. White, lightly dusted with gray; two or three black- 

ish dots at middle of wing representing the antemedial line, and four or five the 
postmedial line; two discal dots. 20 mm. f 

ie iseen, New Jersey. 

96. VITULA Ragonot 
Similar to Euzophera. Front tufted; wings of male with a tuft of scales at 

base of costa below; M, and M, stalked; hind wing with cell short; discocellular 
vein not much curved; M,,,; and Cu, connate or nearly so; Cu, at one third the 
length of the wing. 

1. V. edmandsii Packard. Gray, powdery, somewhat shaded with brownish; first 
line well toward middle of wing, oblique, a little wavy, diffuse, broad and blackish; 
postmedial line at four-fifths way to apex, paler, defined with fuscous, diffuse, a 
little irregular, and angled opposite lower angle of cell; a dark discal bar. 
20 mm. 

June to October. Larva (fig. 395) in bumblebee nests. 
Generally distributed. New York: Buffalo, Ithaca. 

97. LAATILIA Ragonot 

(Dakruma Comstock ) 

Tongue weak; labial palpi oblique, reaching about to vertex; maxillary palpi 
normal; front smooth; male antenne ciliate; fore wing smooth, with R, free, M, 
and M, stalked, Cu, from angle of cell; hind wing with discocellular moderately 
curved, Cu, arising from near angle of cell; M, and M, and Cu, long-stalked; Sc 
and R fused to very near apex. 
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Larva feeding on soft scales (Pulvinaria) on Negundo and other trees, spinning 
a light silken tube not unlike that of Feniseca. 

1. L. coccidivora Comstock. Light gray, heavily shaded with white on costa 
and outer margin; antemedial line white, narrow, erect, and a little excurved, 
with a fine gray line before and a heavy shade behind it ; postmedial line a little 
waved, fine toward costa, heavily defined with blackish, becoming broader and 
defined with broader shades of light fuscous toward inner margin. Discal dots 
often fused, black; terminal dots black. 15-18 mm. 

General southward. New York: Albany. 
2. L. myersella Dyar. Similar to L. coccidivora, but without gray suffusion on 

the inner half of the fore wing, the white reaching the inner margin. Lines | 
clean-cut and heavily gray-edged, the antemedial more waved than in L. coccidivora. 

September. 
Southern Pines, North Carolina. 
L. fiskella Dyar, from Pennsylvania and North Carolina, is unknown to me. 

98. CANARSIA Hulst 

Tongue strong; palpi with second joint reaching vertex and third slender; 
maxillary palpi normal; front tufted; male antennz compressed, with sinus 
and strong scale tuft at base of shaft. Fore wing (fig. 385) normal; Cu, from 
angle of cell, M, and M;, stalked; hind wings with Cu, a little before cme. of 
cell; discocellular as in Letilia; Sc anastomosing with R. 

1. C. ulmiarrosorella Clemens. Fuscous gray, more or less dusted with white: 
especially on the disc and outer margin. Lines double, darker gray, filled with 
whitish; antemedial lines well out, wavy, postmedial line somewhat wavy and 
irregular; the outer line of the antemedial often blackish, clean-cut and contrasting; 
a whitish patch or shade beyond it on inner margin. Fine separate terminal dots; 
discal bar high and narrow. 13-16 mm. (pneumatella Hulst, ulmella Ragonot, 
fuscatella Hulst). 

End of June to August. Larva green with paler dorsal and stigmatal lines; 
several segments with brown subdorsal dots; head pale brown with darker stains; 
found on elm and, rarely, on hickory in a silk nest between leaves, in August. 

Canada to Texas. New York: Peru, North Creek, Otto, Ithaca, New Windsor. 
2. C. gracilella Hulst. Similar to C. ulmiarrosorella; paler, the markings 

slightly more obscure. 
The types from northern New Jersey, appear to be merely somewhat pale and 

rubbed specimens of C. ulmiarrosorella. 

99. PSOROSINA Dyar 

Fore wing with M, and M, separate; hind wing with Cu, at angle of cell, 
M, and Cu, stalked. Male antennze bent, with a tuft in the bend as in the last 
genus; tongue moderate; palpi upturned to vertex; maxillary palpi filiform. 

1. P. hammondi Riley. Wings very broad, brown-black with some white scales, 
the two usual lines nearly erect, fairly even and of white powdering, the post- 
medial fading out at the costa, where there is a powdery white patch before it. 
12 mm. (Canarsia auct.) 

Larva dull green or brown, with black tubercles; head pale with greenish face, 
cervical shield black; feeding on pear, and also bred by Miss Murtfeldt from an 
acorn. 

2. P. angulella Dyar is unknown to me. It is described as practically like 
P. hammond, but with an angulate antemedial line. 

Iowa. 
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100. VALDIVIA Ragonot 

(Maricopa Hulst) 

Palpi long, porrect, second joint bowed above, maxillary palpi invisible. Tongue 
developed. Wings sublanceolate, fore wing with R, arising from cell, M, and M, 
long-stalked Cu, from angle of cell. 

1. V. albocostella Hulst. Palpi blackish. Fore wing with anterior third whitish, 
with a vinous tint, somewhat mixed with dark scales, the rest fuscous, vinous 
toward inner margin; large black discal dots. Hind wing fuscous, paler at base; 
18 mm. 

August. Unknown to me. 
Anglesea, New Jersey. 

101. HULSTIA Ragonot 

Palpi as in Canarsia. Front smooth, antenne normal. Cu, and Cu, of fore 
wing arched, from very near end of cell; M, and M, stalked, on a line with base of 
Cu; hind wing with Cu, from angle of cell; M, stalked; Sc and R anastomosing; M, 
stalked with Cu, In one specimen before me M, is preserved, long-stalked with 
M.. 

1. H. undulatella Clemens. Brownish ash gray, a little shaded with light brown, 
and powdery; ground sometimes mixed with yellow-brown; antemedial line white, 
fine, wavy and outwardly oblique, the fine dark gray line on its outer side thick- 
ened at costa; antemedial space broadly mouse gray, especially toward inner 
margin where it is preceded by some white scales. Postmedial line wavy and 
irregular, fine, pale, with a sharp dark gray line on inner side, and a more or less 
distinct broad, gray subterminal shade on its outer side. Discal dots confluent into 
a bar; terminal dots fine. Postmedial line not distinctly bowed at the middle. 
15-20 mm. 

July and August; not rare locally. 
Quebec to California. New York: Niagara Falls, Kinderhook. 

102. HONORA Grote 

Palpi oblique to above vertex; second segment slender and evenly scaled, third 
porrect and rather large. Maxillary palpi short and thickened with scales at tip. 
Antenne simple. Wings narrow; venation as in Hulstia. 

1. H. fumosella Hulst. Dull black, shaded with ochre yellow between the veins. 
Lines fine, white, a little diffuse under a lens. Basal line distinct, at one-sixth 
way out, incomplete. Antemedial line from costa at one-third to middle of inner 
margin, nearly straight; postmedial line well out, nearly straight, and distinct 
toward the inner margin only; erect. 15 mm. 

July. Type only seen. 
Newark, New Jersey. 

103. DIVIANA Ragonot 

Palpi slender, recurved, second segment tufted in front; maxillary palpi fusi- 
form; antenne a little curved at base of shaft in male, with teeth in the sinus. 
Fore wing with M, wanting, R, free, M, and Cu, from angle of cell; hind wing with 
cell moderate, Cu, arising near angle, M, stalked; M, stalked, Sc and R 
anastomosing. 

1. D. eudoreella Ragonot, a brownish gray species, with fairly normal markings, 
occurs from North Carolina to Florida. 
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104. HOM@OSOMA Curtis 

Palpi obliquely upturned to level of vertex, or, rarely, shorter and rough-scaled; 
maxillary palpi slender, normal; male antenne rather thick. Fore wing with R, 
free, R, wanting as well as R,, M, and M, stalked or united, Cu, and Cu, approxi- 
mate and strongly curved; hind wing with discocellular vein straight (fig. 388), 
a little flattened and widened, normally not tubular, Sc anastomosing strongly 
with R, its tip often very short; M, normally shortly stalked, M, and M, united, 
Cu, from cell. (Larva, fig. 396.) ; 

Key to the species 

1. Antemedial line indicated by two or three black dots (on R, Cu, and A). 
1. electellum. 

1. Antemedial line distinct, sometimes interrupted. 
2. Antemedial line practically straight and vertical........... 2. stypticellum. 
2. Antemedial line sharply angulate.............. 3. mucidellum, reliquellum. 

1. H. electellum Hulst. Powdery light gray, with a white subcostal streak; lines 
represented by a few darker dots, or obsolete, the antemedial dots in a vertical 
series when distinct; at least one dark discal dot present, sometimes both. Termi- 
nal dots dark, often obscure. 15-22 mm. 

July and August. Larva on buds of Grindelia and in seeds of sunflower. Light, 
with purple dorsal, subdorsal, and substigmatal lines, twice as wide as the space 
between them. Pale below; head light brown, with dark lateral band from back 
of head to eyes. 

Southern New Jersey; Iowa, and west. 
_ 2. H. stypticellum Grote. White, more or less dusted and shaded with gray. 
Antemedial line white, obscure, erect, followed by a heavy dark gray shade; post- 
medial line oblique, parallel to outer margin, diffuse but distinct, with a strong 
transverse dark gray shade between it and the end of the cell; discal dots blackish. 
Hind wing gray. 20 mm. 

June and July. Larva apparently in the panicles of Rhus glabra. 
Maine and northern Ontario to Costa Rica. New York: Fentons, Ithaca. 
H. anguliferellum Ragonot, an Indian species recorded from North America, prob- 

ably in error, is similar to H. stypticellum, but with the antemedial shade sharply 
angled and the discal points well separated. 30 mm. 

3. H. mucidellum Ragonot. Pale powdery gray; antemedial line dark gray, 
strongly and acutely angled at middle; or represented by three dark gray dots, 
the middle one much farther out than the other two; postmedial line pale, defined - 
with gray shades, parallel to outer margin. JDiscal dots distinct, sometimes fused. 
Hind wing translucent whitish, with darker veins. 20 mm. 

July; September. Larva in heads of Gnaphalium and apparently in chicory seed. 
New York to Florida and west. New York: Ithaca. 
H. reliquellum Dyar, from New Hampshire, appears to be a variety of H. muci- 

dellum ; it has a somewhat less angulate antemedial line, and rather darker hind 
wing. 

105. EPHESTIA Guenée 

Palpi upturned beyond vertex, third segment long; maxillary palpi normal; 
antenne, in our species, simple laminate. Fore wing with R, from cell; R, and M, 
wanting, M, and Cu, from angle of-cell, Cu, arising well before angle. Hind wing 
with cell short; with middle discocellular short, but decidedly curved, Sc with a 
very short free tip, R shortly stalked. Wings sometimes tufted. 

The larve are pests in dried-food products. The four species noted below have 
been introduced here and there, from Europe, but H. kuehniella has becon.e very 
common. 
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Key to the species 

1. Hind wing with cell short, M, free from the angle; Sc rudimentary; fore 
wing with postmedial line sinuous, oblique. 

2. Antemedial line angulate or dentate; a black discal lunule or point. 
1. kuehniella. 

2. Antemedial line very slightly angulate or dentate, or even. 
3. Antemedial line oblique from costa to Cu, then erect to inner margin. 

3. figuliella. 
3. ACDUGUAGUTOL IMG pa Gia Pion canta oc ele ce OOOO EO ORG o oS abe oc 2. cautella. 

a CcligonamsMesstalkeds with! Cy. )< ci ccietecjeis s sleve cece <fereue ssc oat eye cies 4. elutella. 

1. E. kuehniella Zeller (Mediterranean flour moth). Typically even pale or 
bluish gray; lines paler, outlined with darker, often faint; antemedial line zig- 
zag; postmedial dentate; a slightly darker discal lunule. Hind wing mostly 
translucent white. 22 mm. (H p. 412, f. 232-233.) 

Larva white to red, with yellow-brown head; usually in meal, and showing a 
decided preference for rolled wheat. 

Generally distributed and rather common; sometimes in injurious numbers. New 
York: Ithaca. : 

There are several inheritable mutations of this species, the most striking being 
a black one, and one with blackish ante- and postmedial bands.* 

2. E. cautella Walker. Brownish or blackish gray; similar to EH. kuehniella 
except for the direct, rather distinct, pale antemedial line; defined with dark 
on the outer side. 15-20 mm. (H. p. 414, f. 235.) 

Larva with contrasting black tubercles; white, with amber head; commonest 
in dried figs. 
New York: Albany. 
3. E. figuliella Gregson. Antemedial line oblique from costa to Cu,, then up- 

right to inner margin. Dark gray, similar to the last two species. 20 mm. 
Larva with dark brown head, cervical shield, and tubercles. Injurious to dried 

fruit. 
4. E. elutella Hiibner. Blackish to light gray-brown, tinted with ochreous and 

reddish. Lines formed of white powdering, moderately wavy; antemedial line at 
middle of wing; often obsolete. 15 mm. 

Larva light flesh color, with red-brown head, cervical shield, and supra-anal 
plate, and small brown tubercles; found in rotten wood. 

_ New Jersey, western Pennsylvania, etc. Europe. Probably native. New York: 
Albany. 

106. EPHESTIODES Ragonot 

Palpi upturned to vertex, third segment longer than second, broadly scaled; 
antennes simple; maxillary palpi normal. Fore wing with 10 veins; M, and M, 
stalked. Hind wing with Sc minute, M, and Cu, long-stalked; Cu, from angle of 
cell. ‘ 

1. E. infimella Ragonot. Wings narrow, reddish luteous, yellower at the base, 
and shaded with violet gray in the middle above the fold. Antemedial line dif- 
fuse, nearly erect, obscure, followed by a blackish shade. Postmedial line oblique, 
preceded by a dark shade; discal points distinct, sometimes fused. Terminal 
space decidedly reddish. 10 mm. 

June in the North, earlier in the South. Larva in seeds of Ambrosia. 
Virginia to Texas and California; North Carolina; Columbia. New York: 

Ithaca (?) 

33 Details have been published by P. W, Whiting in the Journal of Experimental Zoology 28: 413. 1919 
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107. MOODNA Haulst 

(Manhatta Hulst; Hornigia Ragonot) 

Palpi in our species oblique, beak-like, with third segment almost as long as 
second; antenne typically a little sinuous toward base. Fore wing (fig. 386) 
narrow, with a costal fold and hair pencil on under side in male. R, free, R, lost; 
M, and M, stalked; Cu, arising from angle of cell, and Cu, well before it. Hind 
wing with M, wanting, M, and Cu, connate or short-stalked; discocellular short, 
curved; Cu, arising well before angle. The larva of the type species (in Europe) 
feeds on pine. 

1. M. ostrinella Clemens. Male antenne with very slight sinus. Fore wing 
crimson, sometimes suffused with gray; median area shaded gray, suffused with 
black, except beyond the discal dots; lines well marked, pale; antemedial line 
well out, postmedial slightly waved. 15 mm. (obtusangulella Ragonot.) 

Larva in sumac heads (Crosby) and in acorns (Murtfeldt).. Moth in late 
July and August. 

Pennsylvania; Texas. New York: Rochester, Otto, Ithaca. 
2. M. pelviculella Hulst. Gray, much lighter than WM. ostrinella; base washed 

with russet; antemedial line erect; pale, followed by a darker shade; outer 
weaker, denticulate. 15 mm. 

Pennsylvania; doubtfully distinct from IW. ostrinella. 

108. PLODIA Guenée 

Front strongly tufted; palpi beak-like, porrect, about as long as head; antenne 
simple; male with a small costal fold and pencil on fore wing. Fore wing (fig. 
387) with R, and M, lost, Cu, separate, Cu, arising well before angle of cell. Hind 
wing with Sc free only at extreme tip; R short-stalked, discocellular oblique, M; 
wanting and Cu, arising well before angle of cell. 

1. P. interpunctella Hiibner. Base clay color, greenish when fresh; outer three- 
fifths dull red-brown, contrasting with three or four shining lead-gray bands, 
the last one terminal. 15 mm. 

Larva injurious to stored grain, and occasionally on other dried foods; pale 
yellow with russet head and shields. (H p. 415 f. 236.) 

Generally distributed and world-wide. New York: Common generally. 

109. CAUDELLIA Dyar 

Fore wing with only nine veins; R, and M, lost, M, and Cu, arising separately. 
Hind wing with seven veins; Sc very short, M, and Cu, separate; cell half as 
long as wing. Tongue well developed, palpi oblique, projecting twice the length 
of head, third segment deflexed, maxillary palpi filiform. Ocelli present. Male 
antenne with a slight flexure on shaft. Fore wing with an oblique scale tuft on 
under side of costa near base. : 

1. C. apyrella Dyar. Dark vinous brown, heavily shaded with black. Marks 
obscure, of vinous shades. Antemedial line a vague paler shade; an obscure 
light postmedial patch, reaching. up to the discal dot; a black shade at apex, 
and terminal line. Costal tuft vinous. Hind wing translucent whitish, shaded 
with fuscous. 14-15 mm. 

June and July. 
Plummer’s Island, Maryland. 
2. C. albovittella Dyar. Third segment of palpus shorter; a costal fold in 

male besides the tuft. Fore wing vinous brown, shaded with black. Antemedial 
line white, oblique, straight, almost forming a .blotch subcostally; postmedial 
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whitish, well out; discal dots small, black, followed by white scales. Hind wing 
as in C. apyrella. 13 mm. 

July. 
Plummer’s Island, Maryland. 

Subfamily ANERASTIINZ 

(Peorinze; Phycitinsze, in part) 

Closely similar to the Phycitine, and hardly worth separating; more frequently 
with porrect palpi and dominantly longitudinal markings. Ocelli present in our 
species. Tongue weak, not separating the palpi. 

_ There are a couple of genera which seem to be closely related to the normal 
Phycitine but with a weak tongue. They are taken up with the Phycitine, but 
included in both keys to genera, for convenience. : 

Key to the genera 

1. Cu of hind wing apparently trifid (one medial lost). 
2. Cu of fore wing quadrifid (M, preserved). 
Sea pIUp LUEMe ds COL VETLECKX: 5 elec i- euro ia arom crevelete (Letilia-Phycitine). 
3. Palpi porrect and beak-like. 

4. R, stalked, M, and M, stalked or connate; hind wing with Sc and R 
AM ASLOMOSIMNO 444 Pelonsy coke oite sehen caeNeaete ae ee taave ter ae ce et oatentieas 110. Aurora. 

Fries. 397-399. ANERASTIINZ 

397, Pectinigeria gemmatella, venation (The cross-vein between M, and M, is 

probably an individual aberration.) ; 398, Peoria hematella, venation; 399, Tampa 

dimediatella, venation 

4, R, generally free; hind wing with Sc and R approximate. 
HeaVMalesvantennce) + peckinatenncmss)a-iiors cine lilac (Melitara-Phycitine). 
5. Male antenne laminate and grooved at base 

6. Maxillary palpi with a small plume................ 111. Poujadia. 
GaaMaxalllar-yen pa plas imap ler sys cee evel steerer feralche! scree ls rene 112. Pectinigeria. 

2. Cu of fore wing trifid (M, lost). 1 
SMe andmC) separates palpi pOrnechstry jcc icicllolscl-@ cic tel sla 113. Peoria. 
Seven and: Cu stalked ;) palpin apturnedai.).2 si cisec ele 116. Varneria. 

1. Cu of hind wing trifid. 
2. R, stalked, M, stalked, Cu, and Cu, of fore wing free.......... 114. Calera. 
2. Cu, and Cu, stalked; fore wing with nine veins only......,... 115. Cabnia, 
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110. AURORA Ragonot 

Similar to Peoria. Palpi as long as head and thorax; maxillary palpi small, 
normal; fore wing with 11 veins, R, stalked, M, and M, stalked, Cu, from angle of 
cell. Hind wing with short cell; Sc and R anastomosing, M, stalked, M, and Cu, 
long-stalked, Cu, arising before angle of cell. 

1. A. longipalpella Ragonot. Gray, with a whitish shade toward costa; ante- 
medial line shaded with blackish, running obliquely up and in from inner margin 
toward costa; outer line similar; below, nearly parallel to outer margin, angled 
toward costa; no discal points. 22 mm. 

October. 
“North America” (Ragonot), perhaps western. 

111. POUJADIA Ragonot 

Palpi oblique, third segment porrect, second with a cavity containing the small 
maxillary plume. Front with a conical tuft. Antenne with a sinus and a small 
scale tuft. Fore wing with R, free, R, and R, stalked, M, and M, stalked, Cu, near 
angle of cell. Hind wing with Sc free, R and M, connate, M, and Cu, stalked, M, 
lost, and Cu, well back from angle of cell. 

1. P. glareosella Zeller. Dull, somewhat pinkish gray, with a darker shade 
below the whitish costa toward the base; costa diffusely white to the apex; 
discal bar faint, darker. Hind wing pale and translucent. 18 mm. 

August. 
East River, Connecticut, to Texas. 

112. PECTINIGERIA Ragonot 

(Cayuga Hulst; Spermatophthora, in part) 
Palpi very long, porrect; maxillary palpi small, normal; tongue weaker than 

in Melitara; ocelli distinct. Male antenna broadly laminate below, with a longi- 
tudinal groove in the base of the shaft above, flanked by scale ridges; basal seg- 
ments of shaft partly fused. Fore wing (fie. 397) with 11 veins, R, closely 
approximate (sometimes partially fused) ‘to stem of R._;, M, and M, ’stalked, Cu, 
arising well before angle of cell; hind wing with M, lost; Cu, distinct from angle 
of cell; M, and Cu, stalked; Sc and R closely approximate or partly fused. 

1. P. gemmatella Hulst. Pinkish, about the color of Peoria approximatella, but 
strigose; costal stripe paler pink, streaked with white on Sc and R, with a black- 
ish shade below it running along lower side of R to end of cell and then to apex. 
25 mm. 

Coast of Massachusetts and New Jersey; Illinois and west. 

118. PEORIA Ragonot 

(Eurhodope, Anerastia, in part) 
Male antenne slightly curved at base of shaft, only slightly laminate; palpi 

porrect, long, and pointed; maxillary palpi very small. Fore wing (fig. 398) 
_with 10 veins: R, stalked. M, and Cu, connate, Cu, arising near angle of cell. 
Hind wing with Sc and R anastomosing; M, and Cu, long-stalked. 

1. P. approximella Walker. Fore wing dull rose to deep purple, shading into 
brown on cell, and pale below; costa contrasting, white; the stripe covering part 
of the cell at the base, and running to apex, shaded below with blackish. 20 mm. 
(hematica Zeller, roseatella Packard). 
June and early July. 
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Common and generally distributed. New York: Peru, Lancaster, Ithaca, Big 
Indian Valley, Rhinebeck, New Windsor, Katonah. 

2. P. bipunctella Ragonot. Similar, with costal half of fore wing white, includ- 
ing the cell; ground generally paler. 15 mm. 
North Carolina. 

114. CALERA Ragonot 

Similar to Peoria; scape broadened and flattened; M., M;, and Cu, fused. 
1. C. punctilimbella Ragonot. Marked like P. approximella; more delicate, 

as a rule without any blackish shade. Very possibly a venational aberration of 
approximella. 

North Carolina; Texas; Louisana. 

115. CABNIA Dyar 

Fore wing with Cu, and Cu, stalked, M, absent, as well as M,; three radials 
only; a costal fold beneath, at base. Palpi upturned, second segment with a tuft 
below; maxillary palpi simple; male antenne with a slight process on scape; 
shaft sinuous at base and slightly thickened, with a few hairs in the bend. 

1. C. myronella Dyar. Dark cinereous, even; lightly dusted with white; lines 
obscure, whitish, sinuous, distinct only toward the inner margin. 11 mm. 

June. 
District of Columbia. 

116. VARNERIA Dyar 

Fore wing with nine veims; R, and R, separate, M, lost, M, and Cu, stalked; 
hind wing with six veins, Sc and M, lost, M,; and Cu, stalked; Cu, near angle; 
discocellular short, slightly curved. Tongue as long as head; palpi upturned 
above vertex, third segment more than half as long as second. 

1. V. postremella Dyar. Crimson, immaculate. Head, thorax, and costa of fore 
wing somewhat suffused with blackish; sometimes with blackish shades on the 
veins beyond the cell. Hind wing fuscous gray. 10 mm. 

July and early August. 
East NTE, Connecticut, to Kentucky. 

Faminy 34: PTEROPHORIDE 

(Alucitide) 

Head prominent; palpi often rather long, tongue functional; maxil- 
lary palpi obsolete; ocelli weak or absent; antenne long, with two 
rows of scales to a segment above; pubescent below, simple. Legs very 
long and slender, the hind legs normally much longer than the entire 
body ; with strong scale tufts at the spurs; spurs all present and excep- 
tionally long. Fore wing, in the northeastern species, deeply cleft at 
middle of outer margin; hind wing cleft into three narrow feathers, 
often nearly to the base (in the Agdistine (fig. 404) the wings are 
entire). Venation of fore wing (figs. 400 to 403) often reduced in the 
radial region, M, and M, very short and weak, running to the notch, 
ist A generally well developed, much longer than 2d A, anal angle 
located if developed at all, at Cu,. Inner margin of fore wing and 
costa of hind wing folded over near middle and interlocking. Hind 
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wing with Sc and R elosely parallel to beyond the end of the eell, 
then diverging and supporting the first feather; M, and M, as in 
the fore wing, M, and Cu, supporting the second feather, Cu, closely 
parallel to Cu, but much shorter, often fading out, the two veins 
marked by a groove on the under side of the wing and bearing a 
double series of dark spatulate scales, which is the surest character- 
istic of the family. One or two developed. anals, supporting the 
last feather, which often bears tufts of dark-colored scales in the 
fringe. 

Fics. 400-408. PTEROPHORIDZ AND ORNEODIDZ 

400, Pterophorus elliottii, venation; 401, Alucita pentadactyla (Europe), vena- 
tion; 402, Platyptilia cosmodactyla, venation; 403, Stenoptilia pelidnodactyla 
(Europe), venation; 404, Agdistis statices (Europe), venation; 405, Platyptilia 
rhododactyla, seta map of larva; 406, Pterophorus lienigianus (Europe), seta map 
of a middle segment of abdomen; 407, Oxyptilus hieracii (Europe), seta map of a 
middle segment of abdomen; 408, seta map of larva of Orneodes hexadactyla 
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The moths rest with the fore wings folded, enclosing the hind wings 

in a tight roll, the whole held at a sharp angle, often at right angles, 
to the body. The flight is very weak and suggests that of a crane fly- 

Ege of flat type. Caterpillar (fig. 405-407) with prolegs slender, 
often almost stalked, with a few hooks in a single band; the hair often 

glandular; usually with secondary or tufted hair; warts iv and v, as 
well as i and ii tending to unite, but quite variable. Spiracles small 
and circular, unlike the Macrolepidoptera. They are mostly leaf 
rollers, a few are borers. 

Pupa usually suspended by the tail, but of the incomplete type in 
the number of free segments; maxillary palpi absent; fore and mid- 
legs extending between eyes and antenne; never with a deep groove ~ 
between ninth and tenth segments of abdomen; rough or with tufted 
sete, often very angular. Cremaster elongated, covering a ventral 
strip on last three segments, or divided in two. 

The Pterophoride are an isolated group, but evidently nearest to 
the Pyralidide; over 350 species are known. 

The northeastern genera represent two tribes. In the Platyptiliini 
there are almost always specialized scales in the fringe; the second 
feather of the hind wing contains three veins (save in Trichoptilus) ; 
the head usually bears bifid seales, and the female frenulum is usually 
simple. The larva almost always has secondary hair. The Ptero- 
phorini never have specialized scales in the fringe, there are only two 
veins in the second feather, the head rarely bears bifid scales, and the 
female frenulum is usually of two bristles. 

In this family the revision by Barnes and Lindsey has been followed 
in the delimiting of genera and species, but it has seemed better to leave 
the more familiar generic names undisturbed, retiring the two oldest, 
Pterophorus and Alucita, temporarily, as of uncertain application. If 
Hubner’s ‘‘Tentamen’’ is taken at face value as a real attempt to 
define a series of genera by fixing types, Pterophorus would fall to a 
eroup not known from the northeastern States, in any ease. The key 
to COidematophorus is based primarily on Barnes and Lindsey’s key. 
New York records in some eases are few on account of the impossibility 
of verifying records at present. 

Key to the genera 

1. Hind wing with a black scale tuft in third feather. 
2. Fore wing with marked anal angle; second feather truncate. 

3. First feather of fore wing also truncate, with marked anal angle; R, and 
FMbOthMineen (fio 402) aarary cater melee eet emtins ayonn ees onan 1. Platyptilia. 

oelinsteteather lanceolate: Ri only Greese. cee eee ee: he 2. Oxyptilus. 
Pa Obimeieatherss linear. -\4. cca me citn de ota ou Enichoptilus: 

21 
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1. Hind wing without any black scaling on third feather. 
2. First lobe of hind wing lanceolate; one radial missing, there being only four 

veins in the first feather (fig. 400). 
3. Fore wing with contrasting black scale tufts in dorsal fringe; Cu, of 

hindi pwAN Oy TSPNESCL VEC settee seein.) arsenate yee 5. Marasmarcha. 
3. Fore wing with dorsal fringe of fine hair only; Cu, of hind wing lost. 

4. Fore wing with all four radials free............... 6. Oidzmatophorus. 
4_( Kore wing with R, and R, stalked. 2... 02... J. seeeeee 7. Adaina. 

2. First lobe of hind wing obliquely truncate; fore wing with all veins pre- 
served (M, and M, rudimentary, as usual). 

3. Front conical (in our species); fore wings narrower........ 4. Stenoptilia. 
3. Front flat, with a tuft of scales only, fore wings broader (fig. 402). 

1. Platyptilia. 

1. PLATYPTILIA Hubner 

(Amblyptilia Hubner, Cnenuidophorus, Eucnemidophorus Wallengren, 
Sochchora Walker, Gilbertia, Crocidoscelus Walsingham, Gillmeria, 
Fredericina Tutt) 

Fore wing only moderately cleft (fig. 402); both feathers broadening’ to 
obliquely truncate apices, and quite broad; front more or less tufted, but without 
a horny cone; palpi fairly long and oblique. Tibiz normally tufted, smooth in 
P. punctidactyla. The black scaling on the third feather is variable from species 
to species, and is useful for distinguishing the species; it is rarely absent. 

The larve (fig. 405) are borers, at least when young, and have simple primary 
and fine secondary hair, or hair-like granulations. They hibernate part-grown. 

Key to the species 

1. Basal portion (more than half) of third feather of hind wing white, con- 
trasting with the rest of the wing; fore wing bright ochre. .9. rhododactyla. 

1. Third feather concolorous, sometimes with pale fringe; fore wing duller. 
2. Ground clay color to tawny. 

3. Tuft conspicuous, dark, a chocolate brown costal triangle on fore wing. 
6. carduidactyla. 

3. Tuft weak or absent, no costal triangle on fore wing, but an oblique shade 
only; frontal tuft and palpi very long. 

4..Tuft rather ditfuse, at middle of third feather.......... l. pallidactyla. 
4. Tuft near apex of third feather, sometimes absent........ 2. carolina. 

2. Ground gray to chocolate brown. 
3. Tuft three-fourths way out on third feather. 

4. Grayish with conspicuous dark markings; tuft oblong, with scales 
allofvabout equa llenoth: 2yeiin- hy. sete. tree ee 3. edwardsit. 

4. Dark gray, with markings scarcely darker; tuft triangular. 
4. auriga. 

8. Tuft at middle of feather. 
4. Tuft inconspicuous, of scales both before and beyond middle of feather. 

5. tesseradactyla. 
4. Tuft conspicuous and triangular, beginning at middle of feather. 

5. Fore wing shaded subterminally with wood-brown..8. acanthodactyla. 
5. Fore wing all black, gray, and white.............. 7. punctidactyla. 

1. Tuft on inner margin very slight, brown, near middle of third feather ; 
palpi and frontal tuft very long (Gillmeria). 

1. P. pallidactyla Haworth. Head, body, and fore wings clay color or pale 
ochre yellow; fore wing more or less shaded and banded with ochre-brown, not 
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forming a costal triangle, but usually a distinct marginal band. Hind wing 
dark yellowish fuscous, the tuft light brown and variable in distinctness. Hind 
tibia white at base, dull brown outwardly; metatarsi brown-tipped. 22 mm. 
(marginidactyla Haworth.) — 
Common in June, flying into July. The caterpillar bores in the stems of yar- 

row, in the fall, hibernates when half-grown, and feeds more or less exposed in 
the crown of the plant, in the spring. It is green, with three pairs of white stripes, 
the subdorsal being the strongest. When half-grown, it has purple-brown stripes. 
The secondary hairs (or possibly enlarged skin-granulations) are minute; the 
primaries simple, iv and v separate, vi of two sete. It is also reported on leaves 
of Senecio. 

Generally distributed. New York: Peru, Newcomb, North Creek, Black Brook, 
vicinity of Buffalo, Rock City and Vandalia (Cattaraugus County), Potter Swamp 
(Yates County), Portage, Ithaca, Karner, Albany. 

Il. Hind wing with a small tuft more than three-quarters way out, rarely 
absent; and no distinct one at apex; fore wing with scattered black marginal 
scales, but no tuft; head as before. Larva unknown. 

2. P. carolina Kearfott. Frontal tuft and palpi long. Ochre yellow, fore wing 
with a little darker dusting; costa dusted with black from one-third to three- 
fourths way out; dark dots below costa at one-third and on lower lobe just 
before the cleft. Terminal line blackish brown. A lighter brown line. in base 
of fringe, the rest of the fringe slightly purplish. Dark specimens with the 
usual pattern of the genus in brown. Hind wing slightly pinker, with tuft very 
small or absent. Legs nearly concolorous. 18-26 mm. 

End of May to September. 
New Jersey; Valley of Black Mountains, North Carolina; Utah; California. 
3. P. edwardsii Fish. Tawny red-brown, costa blackish on basal two-thirds; 

triangle black-brown, followed by a white streak and a white bar in the costal 
fringe. Subterminal line white, with a blackish shade before it, preceded by dark 
streaks or shades on the costa and at the middle of the first lobe. Fringes black 
and white. Hind wing red-brown or chocolate brown, with a smallish tuft four- 
fifths way out on the third feather. 19-29 mm. 
May to August. 
Quebee to North Carolina and the Pacific. 
4. P. auriga Barnes and Lindsey. Dark brownish gray with normal markings 

(as in P. edwardsi). Inner margin of third feather with a triangular tooth, the 
scales successively shorter outward. Abdomen with oblique pale and dark stripes 
above and longitudinal ones below. 18 mm. 
May to September. 
New York to North Carolina. New York: Ithaca. 
P. petrodactyla, of the Arctic region, belongs to this group. White, dusted 

with gray-brown; terminal line gray; fringes white, slightly darker outwardly on 
hind wing. No triangle of fore wing. Legs gray. Tuft very weak or absent. 

III. Tuft on wmner margin distinct, at middle of third feather; palpi and 
frontal tuft short. (Platyptilia; Fredericina Tutt). 

5. P. tesseradactyla Linnzeus. Ash-gray, dusted with white, and somewhat shaded 
with brown. A white subterminal line across both feathers, and a faint trace of 
the dark costal triangle, opposite the bottom of the notch, with a small white 
bar beyond it; a few spatulate black ‘scales on inner margin. Hind wing darker, 
with a rather diffuse tuft of black scales. 15 mm. (Fredericina Tutt.) 

May. Caterpillar boring in stem and flowers of Gnaphalium, hibernating part- 
grown, and pupating upright in the boring, the pupa normally emerging. Larva 
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brown, with large white dorsal patches, with primary sete only; iv and v on 
one tubercle, vi of two sete. 

Northern; south to Pennsylvania and Colorado; also in Europe. New York: 
Crosby (Yates County), Ithaca, West Danby, Karner. 

6. P. carduidactyla Riley. Fore wing dark wood-brown or tawny brown; an 
irregular antemedial oblique blackish shade; a contrasting chocolate-brown tri- 
angle over end of cell, touching the costa, at least at its outer end, with a paler 
band beyond it; a more or less distinct, paler, subterminal band across both 
feathers. Fringe of inner margin white, cut with black. Hind wing with a well- 
marked triangular black-tipped tuft at middle of third feather, and some scattered 
scales. 20-27 mm. 
May to September. Larve several together in a web in heads of thistle. 

Light straw yellow; head, cervical shield, thoracic legs, tubercles, and anal plate 
black; eleventh segment with two transverse black marks. Pupa very slightly 
angular. 

General. 

IV. Hind wing with a strong tuft about three-fifths way out on third 
feather, and a very small one at apex; fore wing with a strong tuft beyond 
middle of inner margin. Palpi and frontal tuft short (Amblyptilia). 

7. P. punctidactyla Haworth. Fore wing mottled, brownish black and cream- 
white, with a blackish triangle and band before the subterminal line. 16-18 mm. 
(cosmodactyla Hiibner, monticola Grinnell). 
Larva green, with green prothorax; secondary hair fine, not clubbed, dorsal 

primaries single-haired, subventrals with two hairs; on flowers and young seeds 
of Stachys, columbine, geranium, and other herbs. 

Northern Illinois and west; doubtful eastward. Europe. 
8. P. acanthodactyla Hiibner. Similar to P. punctidactyla, less mottled, and 

strongly shaded with wood-brown and gray. 
Larva with several-haired warts, the longer hairs swollen just before their 

tips, and with fine, somewhat clubbed, secondary hair; tubercles iv and v united. 
On mints, Ononis, Pelargonium, Euphrasia, and others. 

Europe; California. All eastern records are doubtful. New York: Otto and 
West Farms (doubtful). 

V. Third feather of hind wing relatively short, with a very large tuft well 
beyond the middle. Front only a little rough-scaled, without any conical tuft, 
(Eucnemidophorus Wallengren). 

9. P. rhododactyla Fabricius. Bright ochre yellow; fore wing with an oblique 
white streak reaching inner margin at one-third, a patch in the cell beyond the 
middle, and a postmedial line, touching the base of the notch; with a little dark 
brown before it. Hind wing gray-brown. 20 mm. 

June. Larva a leaf roller on rose; with fine clubbed secondary hair; primaries 
distinct, but somewhat associated with secondaries to form rudimentary warts; 
iv and v united. 

St. Louis, Missouri; probably introduced from Europe. 

2. OXYPTILUS Zeller 

(Pterophorus Latreille, not Hiibner; Geoffroy, in part) 

Similar to Platyptilia; no distinct frontal tuft; palpi slender, second segment 
with a slight apical tuft, third pointed. Fore wing with first feather in our 
species simply lanceolate, with the hind angle only indicated by a black tuft 
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in the fringe; second feather strongly faleate. One radial sometimes lost; R, 
stalked; M, stalked with Cu, Hind wing with a heavy black tuft in the dorsal 
fringe on the apical fourth of the third feather, and in our species with a heavy 
tuft opposite it in the costal fringe of the feather. (Larva, fig. 407.) 

Key to the species 

lea GroundmochretsyellowAs dene ee aceo clscrociel: eile 1. periscelidactylus. 
2. Second segment of palpus not tufted. 
2. Second segment of palpus tufted at apex below.............. 3. delawaricus. 

ll, Ghowiel Gait Tithe ae mip oc oo cbc be Hones Damo cee tao r ac 2. tenwidactylus. 

1. O. periscelidactylus Fitch. Tawny or ochre yellow, including the head and 
_ thorax. Palpi orange and white; antennze white above, barred with brown. Fore 
wing with postmedial line white, crossing the two feathers well beyond their sepa- 
ration, and continued as a fine and broken line around the base of the notch from 
one feather to the other. Subterminal line white, practically crossing the first 
feather, but not reaching the inner margin of the second. Hind wing with first 
two feathers chocolate brown, third nearly white, with a blackish apex. 18 mm. 

Rather common from the end of May to July. Caterpillar with tufted hair and 
fine clubbed secondary hair; webbing together the growing tips of grape, but inju- 
rious only in localities where it occurs exceptionally early, as otherwise it only 
damages the shoots which are soon to be pruned away. Pupa suspended in the web. 

Generally distributed. New York: Vicinity of Buffalo, Union Village, Batavia, 
Ithaca, Schenectady, Albany, Menands, Poughkeepsie, New Windsor, Scarsdale. 

2. QO. tenuidactylus Fitch. Antenne black and white. Dark brown with some 
coppery tint, and often more or less tawny, or heavily mixed with black; post- 
medial and subterminal lines as in O. periscelidactylus. Apical fringe sometimes 
pale yellow (delawaricus of collections). Hind wing blackish, the third feather 
With some white near the middle; under side of first feather with fine postmedial 
and subterminal lines. Hind tibix with spurs at middle; hind tarsi lightly barred 
with black, except at base. Abdomen brown, third segment with diverging white 
stripes, fourth all brown, fifth mostly white above; below, with fourth segment 
mostly white, and much white on the other segments. 12 mm. 

May; July and August. Caterpillar on blackberry. 
Generally distributed and common. New York: Keene Valley, Geneva, Wells, 

vicinity of Buffalo, Rock City (Cattaraugus County), Ithaca, Schenectady, Albany, 
Poughkeepsie. 

In QO. cygnus Barnes and Lindsey, from Iowa, each segment of the abdomen is 
marked with white, above, the fourth as heavily as the others. 

O. raptor Meyrick, from Colorado and Hessville, Indiana, differs from tenuidactylus 
in the upper spurs of the hind tibie being well beyond the middle. Abdomen 
with some white scales on hind margins of segments only. June to September. 

3. O. delawaricus Zeller. Ochre yellow, like 0. periscelidactylus. Second feather 
of fore wing less markedly faleate, and markings less clean-cut. Tuft on second 
feather of hind wing weaker. 13-20 mm. (bernardinus Grinnell, and raptor Mey- 
rick, in part). 

June and early July; apparently rare. 
Quebee to New Jersey; west to the Pacific. 

3. TRICHOPTILUS Walsingham 

(Buckleria Tutt) 

No frontal tuft; palpus with second segment tufted; fore wing more deeply cleft, 
full two-fifths the length of the wing; both feathers linear, much narrower than 
their own fringes, and without dorsal angles. Hind wing with feathers linear, 
the third with a strong tuft two-thirds way out. 
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1. T. lobidactylus Fitch. Fore wing with basal. half mixed clay-color, blackish, 
and white, shading into solid blackish on outer half. Each feather with two 
white bars; fringe blackish, white toward apex of costa, and with some white 
scales in dorsal fringe. Hind wing dark. 15-20 mm. 

June. Larva on Solidago; green with ochreous head and some black points; 
with subdorsal chitinous plates bearing setee i and ii, which are single and clubbed, 
arising from a large brown chitinous plate; iv and v united; a few pale secondaries, 
partly associated with the primaries. Pupa truncate, with four short anterior 
horns, and subdorsal ridges reaching to fourth segment of abdomen, bearing setz 
i and ii; green, marked with pink. The species is somewhat variable locally. 

Massachusetts to Florida. New York: Ilion, Ithaca, New York City. 

4. STENOPTILIA Hubner 

Similar to Pterophorus in appearance, or with the lobes distinctly and very 
obliquely truncate. Front with a tuft of scales, normally covering a strong horny 
cone, ocelli present, palpi long and porrect in our species. Tibie smooth. Fore 
wings cleft a third way to base (fig. 403). Venation practically complete. 

A cosmopolitan and very primitive genus, running into the lower forms of 
Platyptilia, and leading to the Pterophcrini. Larva (of pterodactyla) with dense 
secondary hair on the cervical shield, unlike the preceding group; with warts and 
secondary hair on body, the latter clubbed. Two distinct subprimaries behind the 
spiracles. The larve are borers in the fall, and external feeders in the spring. 
They hibernate part-grown. 

1. S. pterodactyla Linneus. Body ashy; legs yellowish; tips of palpi white; 
fore wings and thorax reddish brown; costa and apices of lobes heavily scaled 
with dark brown; a reniform dark fissural spot; fringe and hind wing darker 
fuscous; terminal line paler. Nearly 25 mm. 

Caterpillar green; on Veronica. 
Europe. Reported from West Farms, New York. 
2. S. exclamationis Walsingham. Lobes of fore wing. distinctly obliquely trun- 

cate. Gray-brown; a distinct subterminal blackish shade on first feather, and a 
white subterminal line, besides the usual dark antemedial dot in cell and discal 
bar. 18-24 mm. 

This species is obviously a transitional form to Platyptilia; it flies in July 
and August. 

Ottawa, Ontario, and west. 

S. mengeli Fernald, an ash-gray species without the heavy costal shade or dash, 
is known from Greenland and British Columbia. 

5D. MARASMARCHA Meyrick 

Similar to Stenoptilia, R, stalked, R, lost. Our species (at least) with well- 
marked scale tufts in inner fringe of fore wing, but none on hind wing. 

1. M. pumilio Zeller. Light brown, dusted with white, especially toward the 
dorsal margin; posterior half of thorax, with tips of tegule, abdomen, and base 
of inner margin of fore wing, pale yellow. Fore wing with a blackish antemedial 
spot in the fold, and one in the cell; a spot at end of cell. Fringes and hind 
wing grayer. 15 mm. (ambrosie Murtfeldt, in part; liophanes Meyrick.) 

Larva possibly on Ambrosia or some Papilionaceous plant; moth flying northward 
in August and September. 
New Jersey to Missouri and south; Old World tropics. 
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6. OIDHMATOPHORUS Wallengren 

(Pterophorus Geoftroy, in part, not Hiibner; Lezoptilus Wallengren, in 
part; Alucita of Meyrick; Linneus, in part, etc.) 

No ocelli. Front without definite tuft, or more or less loosely conically tufted; 
palpi moderate, sometimes rough-scaled or tufted at apex; hind tibie and tarsi 
most often smooth-scaled. Fore wing (fig. 400) normally cleft a third way to base, 
or rather more; with two lanceolate lobes. Hind wing with the first feather lance- 
olate, the third linear, without any black scales in fringes. Fore wing with R, lost, 
the other veins free; M, running to the lobe, well above the notch; hind wing with 
one Cu lost, first feather without dorsal angle, R running almost to its apex; second 
feather also lanceolate. 
A large and moderately varied genus, dominant in North America; absent from 

Australia. 
Caterpillar (fig. 406) normally with distinct warts, and living more or less 

exposed A few species are said to be borers, with simple hair only (Adaina 2). 
There may be a few subprimaries, but never secondary hair. Pupa suspended. 

Key to the species 

1. Fore wing lemon yellow, contrasting with the chocolate-brown hind wing. 
15. sulphureodactylus. 

1. Fore wing not yellow, or hind wing hardly darker. 
2. Fore wing with a dark postmedial costal dot or patch opposite the base of 

the cleft, sometimes connected with a spot before the base of the cleft. 
3. Posterior edges of abdominal segments with paired black dots; ground 

AEA, o oN6dSs COR PISO Op a clne Ob Golo sa obn p ola ono ou 6. inquinatus. 
3. Abdomen otherwise marked, often with unpaired dots. 

4. Ground white; middle tibie with a well-marked median tuft..9. elliottii. 
4, Ground not white, or tuft on mid-tibie slight or absent. 

5. Smallish (22 mm.); white, coarsely irrorate with gray; tuft on 
mma des Lible~sliIOnt Or ADSeMb. ae ops cere a nn. etelsle ci co's otsiei ode ours 7. linus. 

5. Larger, or middle tibie tufted, or more fully marked. 
6. Fore wing white with clouded markings, and a distinct oblique 

SHAM es GULbs Wea ge yer ita wccceenel chs susie wre cide, sbe,a0s SS = 5. brucet. 
6. Fore wing not white, or tuft on mid-tibie strong. 

Ue Fringe | on inner margin of fore wing white or with white tufts; 
hind legs annulate; mid-tibia with “strong tuft....3. eupatorii.® 

7. Fringe with traces of white, or none, on inner margin. 
8. Clay-color, lightly powdered, with a contrasting brown tri- 

anelenonycloniser eee pier ce eenir eso aeL 1. cretidactylus. 
8. With more abundant dark dusting, leaving the veins often 

pale; wings narrower; less mottled............ 4. cineraceus. 
2. No dark mark opposite base of notch, on costa, but sometimes one half- 

way between this point and apex. 
3. Fore wings narrow (¥, as wide as long); fringe of second lobe wider 

than its lobe; middle tibia with two distinct tufts; hind tarsus with 
apmonrecor less distinctrdorsalucrestaas tyne ose ee cise oe 16. monodactylus. 

3. Fore wing broader with narrower fringe; no crest on hind tarsus. 
4. Snow white, with no tuft on mid-tibia; fore wing with at most a slight 

darkadotcat notch yeti ering res barn ep: 8. homodactylus. 

®O. mathewianus is always paler, with white hind legs and weaker tufts. 
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4. Cream-white or darker. 
5. Spot at cleft an oblique shade, extending toward costa; fringe grayish 

and) Swit cent: ciate encase) acc ares ie otc shea ener arent 2. mathewianus. 
5. Spot at cleft round, or perpendicular to costa, or continued as a shade 

into upper loke, or double. 
6. Brownish, often with a double discal dot at lower angle of cell; a 

blackish shade in fold to middle of wing; expanse 30 mm. 
14. balanotes. 

6. Not brownish, or small; often with dark points at ends of veins. 
7. With a dark dot near base of cleft. 

8. Dot lying before base of cleft, terminal dots on second lobe 
lacking or faint. Hind wings grayish......... -.11. paleaceus. 

8. Dot lying at base of cleft. 
9. Fore wings more or less tinged with clear yellow; at most 

with one terminal dot at apex of second lobe. 
10. stramineus. 

9. No trace of clear yellow. Terminal spots evident, some- 
tIMESCONSPICUOUS =. 3.) es  o eeeeee 13. kellicottu. 

7. No dot at base of cleft, or faint traces; outer margin with 
more or less distinct marginal dots or bars...12. lacteodactylus. 

I. First two feathers of hind wing lanceolate, third with relatively narrow fringe ; 
hind tibie with upper spurs subequal, typically without a small tuft of hair 
scales on dorsal side a little above the spurs; hind tarsi without crest (Oide- 
matophorus, Leioptilus). : 

1. O. cretidactylus Fitch. Brownish or creamy white; head, except between 
antenne, and sides of abdomen, brown; legs white with some light brown; not 
annulate. Fore wing shaded with brown on apex and dorsal margin, a dark fawn 
fissural spot, sharply defined on the outer side, connected by a bar to costa. Hind 
wing mouse gray; fringe not so dark as in P. ewpatorti. 25 mm. 

Late June and July. 
New York and Essex County, New Jersey. New York: Vicinity of Buffalo. 
2. O. mathewianus Zeller. White, more or less shaded with tawny brown and 

dark brown scales; sometimes forming spots on the costa and an oblique shade 
at the end of the cell, followed by a white line. Fringe on inner margin of first 
feather with a brown patch, followed by a white bar. 21-27 mm. 

Western States. A very pale specimen apparently of this species has been taken 
by McDunnough at Sebec Lake, Maine. 

3. O. eupatorii Fernald. Legs brown; hind tarsi mostly white, but annulate 
with brown, fore and middle tarsi white. Fore wing pale gray-brown, dusted 
with dark brown or yellowish white. Fissural spot diffuse, oblique, tending to 
form an oblique streak by joining with the spot on costa of first feather; a pale 
streak from base below costa almost to apex, not contrasting in very pale speci- 
mens. Costal edge marked with a heavy black bar opposite the fissural streak, 
and two smaller bars beyond. Second feather also sometimes streaked. Fringes 
blackish, the dorsal very heavy and contrasting, with black dots at base, cut 
with white, Hind wing dark gray. 22 mm. 

Caterpillar social, on Hupatorium purpurascens. Pale green; when nearly 
mature, shaded with reddish, with an orange-ochre head, a yellow dorsal, a faint 
and broken subdorsal, passing over tubercles i and ii, a narrow lateral, above iii, 
and a broken stigmatal line. Principal dorsal sete long, black, rough, wart iii 
with two long sete; iv+v with five longer white hairs, vi similar, a small sub- 
primary behind the spiracle. Cervical shield with a fringe of white hairs over- 
hanging the head, in front, and scattered black hairs behind. Pupa normal, green 
with subdorsal reddish shades. Moth in July. : 
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Montreal to Pennsylvania, Illinois, Vancouver, Idaho, and California. New York: 
Ithaca, Van Cortlandt Park, New York City. 

4. QO. cineraceus Fish. Grayish to brownish white. Thorax often with the tips 
of the tegule darker; abdomen darker with a pale dorsal band containing dark 
dots; tibie tufted; tarsi usually annulate. Wings narrow. Fore wing, in dark 
specimens, with pale veins; dusted with black scales, sometimes very sparsely ; 
base of cleft white, preceded by the usual black dash; with a spot opposite it 
and dark subterminal dots on the costa. 28 mm. 

O. cineraceus differs from O. cretidactylus, and from Adaina ambrosie, which 
may run to it in the key, by the narrower wings not mottled on the basal half. 

Pennsylvania; western States. 
5. O. brucei Fernald. Pure white. Scale tufts on fore and middle tibizw nearly 

obsolete. Fore wing with more or less gray-brown scaling, becoming a strong 
gray mottling in dark specimens, with the usual dark spots on cell and costa. 
Subterminal costal spot confined to membrane. 22-27 mm. (chionastes Meyrick.) 

June to August. 
Pennsylvania, western States. Massachusetts (?; my specimen is not at hand and 

may belong to another of the light gray species of this genus). 
6. O. inquinatus Zeller. Similar to Adaina ambrosiw, normally larger, without 

any brownish tint; costal markings similar, but practically confined to the fringe; 
the dorsal fringe with clear white bars, two of those in the dorsal fringe of the 
second feather conspicuous. Abdomen with paired black dorsal dots, mottled with 
white. 20 mm. 

June to September. Caterpillar apparently undescribed, on Ambrosia. Of the 
species confused with this by Miss Murtfeldt, and apparently bred by her from 
the same food plant, Adaina ambrosie is distinguished by the clay color or light 
wood-brown shading in the axis of the first feather of the fore wing, and by the 
unpaired black dorsal dots on the abdomen; and Marasmarcha pumilio by the black 
tufts on the inner margin, as well as by the structural characters. 

New York to Illinois, Iowa, California, and south. New York: Ithaca. 
7. O. linus Barnes and Lindsey. White. Fore and middle tibize with longitudinal 

gray stripes, not tufted; hind tibiw with gray on spurs, and sometimes at tarsal 
joints; abdomen with a series of mid-dorsal dots, sometimes connected. Fore wing 
narrow, more or less dusted with black, especially at the apices of the feathers and 
on the inner margin; usual postmedial markings present; a few blackish dots 
at tips of veins, sometimes lost in the black dusting; fringe gray, cut with white 
at the veins. Hind wing brownish gray. 22 mm. (brucei in part ?; lienigianus 
Zeller 7.) 

The coarse black dusting is characteristic. 
June and July. 
Hampton, New Hampshire, to Pennsylvania and Ohio. 
8. 0. homodactylus Walker. Pure white. Fore wing with a little gray shading 

on under side, and with traces toward costa above. Sometimes with a faint darker 
dot at base of cleft, and dots at tips of veins. Middle tibie with a fringe of scales, 
but no tufts. 25 mm. (elliottii, in part). 

This species is usually confused with O. elliottii, from light specimens of which 
it is sometimes only distinguishable by the different tufting of the mid-tibia. The 
single New York record below is based on specimens determined by Barnes and 
Lindsey; it is probably not rare, but confused with elliottii. 

Larva on Solidago. Green with yellowish head and a broken irregular yellow 
dorsal line; a yellow lateral line, above iii, and traces of a stigmatal on the thorax. 
Hair whitish, slightly barbed; tubercles i and ii contiguous, i with 4 sete and ii 
with 2 long and 2 shorter ones, ii with two short and a long; iv+v and vi each 
with about 12 hairs; posterior part of segment with a single hair behind iii and a 
small wart with 4 hairs behind iv+v. Prothorax with two patches of hair point- 
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ing forward, and some posterior hairs; mostly on three warts. Pupa green with 
white hair, the wing cases smooth, with one row of short hairs; with cream dorsal, 
subdorsal, and subventral stripes, and a broken lateral, the subventral on the ridge. 

Quebee to New Jersey, British Columbia, and California. New York: Ithaca. 
9. O. elliottii Fernald. White; head brownish. Fore wing normally with traces 

of the usual spots and oblique bar at the base of the notch; sometimes practically 
immaculate. Fringe brownish except in the cleft. Middle tibia with a strong tuft. 
22-25 mm. : 

June and July. Larva on Eupatorium; light green, with smooth shining white 
hairs; head pale ochreous. A broken, yellow dorsal line, lateral, stigmatal, and 
traces of a subdorsal; tubercles i, ii, and iii with one strong hair each, iv-+v with 
four long hairs, the wart behind it with a couple of short ones; only vi with twelve 
hairs. Pupa similar to that of homodactylus, with several rows of hairs on the 
wings, shorter hair generally, and with a mid-dorsal hair on several segments. 

Quebec to New Jersey; west to Illinois and Manitoba. New York: Ithaca, 
Nassau (7). 

10. O. stramineus Walsingham. More or less ochreous yellow; head brown in 
front and above; abdomen with brown dorsal and ventral lines. Fore wing usually 
with a distinct brown spot at the cleft; tips of veins sometimes brown; frequently 
with a brown shade from the base near the inner margin to the apex of the first 
feather, the apical part of the shade most persistent. Fringe and hind wing 
grayer. 15-2] mm. 

July to September. A larva, possibly of this species, occurs on Anaphalis in 
Colorado. It is white, heavily granulose with black, and with a brownish black 
head. 

Eastern Canada to New Jersey, and west to the Pacific. The specimens recorded 
below as of sulphureodactylus may belong here, as they are small, but all three 
have lost their abdomens. : 

11 O. paleaceus Zeller. Very pale brownish gray; head brown, pale between 
antenne. Fore wing shaded with pale fuscous on costa outwardly, and tending 
to show a pale longitudinal streak below the costa, rarely suffused with brown; 
a darker spot at base of fissure. Legs yellowish white, shaded with fuscous below. 
(The ground is usually the light buff of Ridgway’s Nomenclature of Colors for 
Naturalists,— 17’f or 17”f.) 19-26 mm. (sericidactylus Murtfeldt. ) 

Two broods. Caterpillar on Vernonia, varying from greenish white to dull 
salmon, the shorter hairs sticky. Pupa varying in color. 

General south of Canada. 
12. O. lacteodactylus Chambers. Cream white, with more or less distinct dark 

dots at tips of veins, but at most a faint dot at the cleft. 25-28 mm. (kellicottii 
of collections, in part.) 
May to July. 
Nova Scotia to North Carolina and California. New York: Portage, Potter 

Swamp (Yates County), Ithaca; Lynbrook, Long Island. 
13. O. kellicottii Fish. Cream color, slightly streaked with brown, and some- 

times with some scattered black scales; dark brown fissural dot; brown terminal 
dashes, usually one above the apex and two below on the first feather, and four on 
the second. Wing slightly translucent between the veins. Hind wing silky brown- 
gray; legs whitish. 30 mm. (chlorias Meyrick.) 

June. Larva unknown. The larva described as of this species is obviously a 
Platyptilia. 

Laurentians, Quebec to Pennsylvania. New York: Ithaca. 
14. O. balanotes Meyrick. Brownish white, suffused more or less with brown; 

abdomen striped. Palpi exceptionally long, long enough to reach base of antennze 
if turned up. Fore wing, when fully marked, with dark brown spots at tips of 
veins, a double spot at lower angle of cell, and a powdery streak from base of 
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fold to below end of cell, offset upward at half its length; these markings all 
variable. (25) 30-41 mm. 

Larva in stem of Myrica. 
New Jersey; southern United States. 
15. O. sulphureodactylus Packard. Bright sulphur. yellow, slightly tinged with 

brown; with more or less distinct traces of the usual markings. Hind wing choco- 
late brown, contrasting. 25 mm. (sulphureus Walsingham.) 

September. 
Western States. Woods Hole, Massachusetts, and Hemlock Lake, New York (2). 

The eastern specimens are undersized, and their determination not certain. 
QO. inconditus Walsingham has been reported from the District of Columbia, pre- 

sumably in error for one of the species just described. It is somewhat similar to 
lacteodactylus, but without the dark points at the ends of the veins, and is typi- 
cally grayer. 

II. All three feathers of hind wing linear, the third with a very broad fringe ; 
hind tibie with upper outer spur only three-fifths as long as wner; with a small 
tuft of hair scales a short way above them. (Pterophorus; Emmelina Tutt). 

16. O. monodactylus Linneus. Pale grayish or pinkish brown (in the typical 
form from Europe with a decided yellow tint). Fore wing sometimes with a 
little black and white dusting; with a dark fissural spot or wedge; a dark sub- 
terminal bar on the costa, and two smaller spots beyond it; and dark spots on 
both feathers; all relatively slight. Hind wing and fringes normally chocolate 
brown. 28 mm. (pterodactyla Hiibner not Linneus, cinereidactylus Fitch, per- 
gracilidactylus Packard, etc.). 
Caterpillar on Convolvulus and several other herbs. Bright yellowish green; 

head pale yellow. A narrow dorsal and broader stigmatal yellowish white stripe. 
Hairs grayish, in tufts from tubercles. Under side paler. Pupa green with 
blackish brown dorsal and lateral lines, and streaks on wing-cases; head flattened, 
hairy, marked with brown; part of dorsal hairs blackish. 

Nearly world-wide, but running to well marked local forms. New York: 
Wilmington, vicinity of Buffalo, Ithaca, Schenectady, Albany. 

7. ADAINA Tutt 

(Pterophorus, Alucita, Gdematophorus, in part) 

Similar to Oidematophorus, but with R, and R, stalked. Tibie not tufted, wings, 
on the average, narrower. 

Neither of our species is typical of the genus, and they should perhaps be 
restored to Oidematophorus. In the typical species the larva is a borer, with 
simple hair, except for a couple of extra hairs associated with seta vi; our species 
agree with those of Oidzmatophorus. 

1. A. montana Walsingham. White, lightly dusted with brown, the dusting 
gathering into a bar at end of cell, and a subterminal shade on costa. Fringe 
white, cut with brown below apex of first feather, and above apex of second. 
Hind wing browner. 16 mm. 

July. Caterpillar on leaves of Solidago, full-grown in June. Pale green with 
a triple fine white dorsal stripe, and “seventh to ninth rings” yellow. Tubercle 
i with one hair, ii with two, iv and v as warts. Pupa green, sometimes with a red 
dorsal stripe; suspended. The egg hibernates. 

California. New York: Buffalo. 
A. declivis Meyrick is considered by Barnes and Lindsey to be a variety of 

montana. Moth somewhat darker, shaded with brown dusting, and with more 
fully developed brown markings. 
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June and July. Larva in heads of Helianthus in late May. Warts i and il 
approximate with one long and several short hairs, iii simple, ivtv a regular 
wart, the wart behind it with several hairs. Warts black; two black lines on 
dorsum of prothorax. Hairs white, spinulose. (This description is probably more 
accurate than the one above.) 

Ontario; Manitoba; Colorado. 
2. A. ambrosie Murtfeldt. White, more or less irregularly dusted with black, 

with a more or less distinct luteous to brown streak through the middle of the 
first feather, the feather above it and costal fringe white, with a heavy black 
patch near base of first feather and a narrow one near tip; the brown streak 
defined below with some black scales. Dorsal fringe of first feather dark gray, 
cut with two or three paler bars. Notch edged with white, preceded by a strong 
blackish shade, which is extended toward the inner margin by dark suffusion. 
Hind wing gray, base of fringe somewhat yellower. 15 mm. (mquimatus, in part.) 

Late June: late August and September. Larva on Ambrosia, with barbed sete, 
those of warts i and ii short and recurved; subprimaries near i and ii; warts 
i and ii conical, brown, i with a tuft of long hair, with a black lenticle above it; 
dorsal line yellow, faint, sides with V-shaped oblique stripes, pointing forward. 
Pupa green with a brown dorsal stripe. 

Illinois; Missouri; Florida. 

Family 35. ORNEODIDA 

(Alucitide ) 
Moderately slender moths, with the wings each divided into six 

feathers; in our species, nearly to the base. Head prominent, scaled, 
with ocelli and tongue; palpi long and rough-secaled; maxillary palpi 
rudimentary. Each wing broad as a whole, but each feather linear, 
much narrower than its fringes, and each with a single strong vein, 
(these being: R, M,, M., M,, Cu,, Cu, or A). Female frenulum of 
two bristles ; male with a scent-pocket in last feather. 

Egg rough, of flat type; larva rough and eranulose (fig. 408), aah 
small head, held nearly horizontal; primary setz only; prespiracular 
wart and subventral of prothorax each with two sete; subventral of 
meso- and metathorax with one seta; prolegs with a complete circle 
of uniordinal hooks. Spiracles circular. Pupa obtect, with Adelid 
type of prothorax; maxillary palpi concealed; dorsal head-piece enor- 
mous; seventh segment of abdomen immovable in both sexes. Dehis- 
cence of macro type: with the antenne attached to the legs; but the 
dorsal head-piece coming away separately; appendages nearly reaching 
tips of wings, second leg touching head, tips of third legs exposed; ere- 
master with 10 or 12 recurved spines. Sete ili and iv distinct. 

1. ORNEODES LUatreille 

(Alucita Curtis, and others*) 
Characters of the family. Wings cleft nearly to the base. 
1. O. montana Cockerell. Dull lght gray, each feather barred with blackish; 

with narrow white bands before and beyond each bar. 14 mm. (hexadactyla 
of authors, not Linneus; hwebneri Wallengren?) 

40 By the type-fixation rule, heradactyla would become the type of Alucita as fixed by Curtis. 
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April. (In Europe O. hexadactyla is reported as emerging in July and 
overwintering). The caterpillar of the European O. huebneri is translucent red, 
with darker shining head and cervical shield; reported from flowers of Centaurea 
and Knautia; also, perhaps in error, from honeysuckle and scabious. Pupa in a 
cocoon. 

New York to Western States. New York: Ithaca. (Possibly introduced). 
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SUPERFAMILY URANIOIDEA 

This superfamily is, in the main, made up of rather. slender moths, 
with vestiture mostly of scales, and thin ample wings; the North 

American species closely resembling the geometers. Antenne normally 

simple, prismatic, pectinate in a few exotic forms; palpi slender and 
upeurved; maxillary palpi minute, of porrect type, apparently absent 
in the northeastern species; tongue coiled, somewhat weakened. No 
ocelli. Fore wing with R, and R, stalked (fig. 409), widely separated 
from R, which is approximate or stalked with M,; 3d A running into 
2d A near base, or obsolete; ist A lost. Hind wing with enlarged 
humeral angle, supported by a more or less distinct humeral vein; 
its outline usually irregular, angled or tailed; ist A lost, 3d A normal. 

Other characters as given in synopsis. The superfamily includes the 
exotic Uraniide and Epicopelide, as well as the Epiplemide, and is 
a characteristically tropical group. 

Family 36. EPIPLHMIDA: 

Frenulum gS fully developed, attached to the tip of the 

: Bs humeral angle; retinaculum of bar 
ine type (as in the Arctiide). Cater- 

“| pillar (fig. 410) of our species micro- 
lke in appearance; when young, 

ste social in a web; later, feeding more 
oj exposed; head normal with front 
| ~ extending about halfway to vertex; 
PN without tufted or secondary sete, 

Wipe but with a subprimary seta asso- 
ex ciated with vi; vii represented by 

ENS two sets on prothorax, one on first 
Fies. 409-410. EPIPLEMID= segment of abdomen, two on second, 

409, Venation of Callizzia amorata; and four on the leg-bearing seg- 
410, Callizzia amorata, seta map of ments; sete iv and v on a level, and 

Fracker) of abdomen (after \6]] below the level of the spiracles; 
approximate on first three segments 

of abdomen but on the others widely separated; pr olegs normal, with 

biordinal hooks in a sharply curved band. Pupa in a cocoon, not 

studied. Our two genera are typical of the family, though. unusually 

small. Some of the exotic forms are striking. 
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Key to the genera 

Fore wing deeply notched, toothed at middle and anal angle....1. Calledapteryx. 
Horcemanpewictheevenvouter Margin ss hese ce ks oes. vse cee cee ee eee be 2. Callizzia. 

1. CALLEDAPTERYX Grote 

Fore wing with arched costa, sharply curved down at the apex; outer margin 
toothed below M,, deeply excavate above, and slightly below the tooth; anal 
angle broadly toothed, and inner margin sinuate. Hind wing with very strong 
teeth on R and M,, and lesser ones on the other veins, especially M,. Fore wing 
with R, and R, well separated, arising from cell; R, and R, long-stalked from 
well before end of cell; and R., M,, and M, from the apex. Body slender, antenne 

simple, a little prismatic, palpi small; hind tibie swollen in male. The moth 
rests with the fore wings held somewhat rooflike, covering the hind wings, 
which are wrapped about the body. 

1. C. dryopterata Grote. Light brick red to dull brown; ground narrowly 
blackish along the margin; two roughly parallel dark lines, with a brown shade 
between them at inner margin; a dark brown line just within the outer margin 
on upper half of wing. Hind wing similar, the two lines often distinct only at. 
the inner margin. 18 mm. (H 42:17.) 

May to early June; August. Caterpillar on Viburnum prunifolium (but not 
dentatum or Lentago). Head light brown, heavily spotted with black; body 
greenish white, more or less spotted with black, the black tending to form a 
dorsal line and a subdorsal band, especially toward the rear. Pupa in a slight 
web at surface of ground. ; 

St. Johns, Quebec, to Alabama; west to Manitoba. New York: West Farms, 

(Angus); Corona, Long Island. 

CALLIZZIA Packard 

Head broader than in Calledapteryx; fore wing (fig. 409) with arched costa, 
outer margin only slightly bent at middle. Inner margin and hind wing not 
quite so irregular as in Calledapteryx. 

This genus is hardly distinct from Epiplema. 
1. C. amorata Packard. Ash gray, dusted and shaded in two shades; two fine 

dark brown lines, joining each other above inner margin, or connected by a bar; 
a dark patch above middle of outer margin, defined by an angulate dark line; 
hind wing with inner line almost evenly curved, and outer irregular, with a dark 
gray shade on disc between them. 18-22 mm. 

End of June and July Caterpillar apparently concealing itself at the foot 
of the plant when not feeding; on Lonicera dioica. Head whitish with two brown 

. bands, tubercles a little raised; body dull brown with black lateral band, pale 

subventrally. 
Quebec to Virginia, and west to the Pacific. New York: Keene Valley, Mt. ° 

Marcy, North Elba, Indian Pass, Newcomb, Ithaca, Big Indian Valley, Albany. 
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Family 37. LACOSOMIDZ: 

(Perophoride ) 

Stout, bombyx-like moths, of quite uncertain affinity. Male antenne 
broadly pectinate, abruptly narrowing at two-thirds their length. 
Female narrowly pectinate. Palpi and tongue rudimentary; vestiture 
deep and mixed. Fore wing faleate, and more or less bent at middle; 
with thick scaling and heavy veins; M, arising from middle of end 
of cell; R, and R, long stalked, and close to costal edge, separated by a 
wide space from R, and R, (fig. 411), which are also stalked; M, free, 
connate; Cu, arising only halfway out on cell. Hind wing with 
humeral angle enlarged and strengthened, bearing a minute frenulum 
or none; Sc fused for a short distance at base with R, then abruptly 

Fies. 411-412. LacosomMIDs 

411, Lacosoma chiridota, venation; 412, Cicinnus melsheimeri, seta map of larva 

and widely divergent, as in the Epiplemide and Saturnioidea ; M, 
arising from middle of end of cell. Fore wing with 2d A only; hind 
wing with 2d A and 3d A normal, and 1st A more or less distinctly 
indicated at margin. 
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The caterpillar (fig. 412), when young, makes a lace-like nest 
between two leaves; later it forms a portable house of two pieces of 
leaf, which is lined with heavy silk, very roomy inside, and has a 
circular opening at each end. When not moving about, it anchors 
the case with silk, often in a slight nest formed of leaves drawn 
together, closing one opening of the case with its head, and the 
other with the circular thickened posterior end of its body. Head 
rough, more rounded than usual and heavily chitinized, wider than 
prothorax ; body thin-skinned, swollen at middle, and a little flattened ; 
abdomen with seta i nearer to middle line than ii, even on ninth 
segment; iv and v well below level of spiracle and more or less 
approximate; vii composed of 2 or 3 setz on first, second, seventh, 
and eighth segments; four (Lacosoma), or seven (Cicinnus) set on 
leg-bearing segments. Prolegs rather short, normal, with a complete 
circle of biordinal hooks. The. full-grown caterpillar hibernates in its 
ease at the surface of the ground, and pupates in the spring, like 
many micros. 

Pupa obtect, of macro type: heavily chitinized, with three movable 
segments. Head missing in the only specimen before me; tongue rudi- 
mentary, aS wide as long, with a minute rhomboidal labium between the 
bases of the maxille; fore femur broadly exposed, apparently not quite 
reaching the eye; fore tibie broadly abutting on the eye, middle tibie 
falling far short; the tips of the hind tarsi, visible beyond the tips of 
the middle ones. Antenne broadly pectinate; no spiracular furrows; 
abdominal segments 2 to 7, with a double set of alternating teeth near 
front edge, dorsally, those on segment 7, much the strongest; first seg- 
ment ntruch reduced. This pupa seems distinctly Saturnioid in char- 
acter, and agrees with the general impression that this family is related 
to the ancestral Saturnioidea. 

The family is a rather small one, and wholly American. 

Key to the genera 

Margin of fore wing deeply scalloped (fig. 411).:................. 1. Lacosoma. 
NAOT OF LORD aah Clee aes Bom God aon o lpeior soos oe danmocs Gama 2. Cicinnus. 

1. LACOSOMA Grote 

1. L. chiridota Grote. Deep ochre yellow, red-brown, or dark brown, the male 
usually darker, with dark brown and white fringe, and more or less distinct 
postmedial band and discal dots on both wings. 22-30 mm. (H 41:21.) 

June. Caterpillar in a somewhat clumsy and nearly circular case, on oak, 
in the late fall. Without clubbed sete on head. 

Massachusetts to Pennsylvania, Iowa, and south. New York: Binghamton, 
Poughkeepsie, Staten Island, Yaphank. 
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2. CICINNUS Blanchard 

(Perophora, in part) 

1. C. melsheimeri Harris. Wings light gray, shaded with rose, especially toward 
margin and on under side of fore wing, and dotted with black. A blackish post- 
medial line, bent sharply at R;, and more or less traces of an antemedial line on 
fore wing, and a straight postmedial line on hind wing. A black discal bar. 35—45 

mm. (H 41:17.) 
June. Commonest on sandy barrens. Caterpillar on oak, usually on scrub oak, 

in an ellipsoidal and rather neatly made case, covered with two pieces of leaf; 
caterpillar with two long clubbed setz on the head. 

Massachusetts to Wisconsin and southward. New York: Hempstead Plain, Yap- 
hank, Long Island. Will probably prove widespread in sandy territory. 
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SUPERFAMILY SATURNIOIDEA 

Large or very large moths. Body stout, relatively large as a rule, 
with hairy vestiture; head relatively small, more or less retracted, 

Figs. 413-418. SATURNIOIDEA 

413, Callosamia promethea, venation of female; 414, Tropaea iwna, venation of 
costal portion of fore wing; 415, Antomeris io, venation of male; 416, Hemileuca 
lucina, venation of male; 417, Telea polyphemus, seta map of larva, indicating only 
the sete arising from warts, not the secondary setx; 418, Hemileuca maia, seta map, 
omitting secondary setz 

often tapering ventrally; ocelli absent, mouth parts reduced, non-fune- 
tional for feeding, sometimes almost completely absent. Labial palpi 
small to minute in the North American species. Antenne bipectinate in 
the male in all the North American species, and most often in the female 
also ; sometimes extremely broad ; normally doubly bipectinate, especially 
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in the male. Scape densely scaled; but shaft in the North American 
forms with a few scattered and fugitive scales (Automeris) or none. 

b 

pn (Ds Os Os O- 

Fies. 419-424. SATURNIOIDEA 

419, Citheronia regalis, venation; 420, Hacles imperialis, venation of costal part 
of fore wing; 421, Adelocephala bicolor, venation of costal part of fore wing; 
422, Anisota virginiensis, venation (The dotted outline indicates the wing form of 
A. rubicunda, magnified to approximately the same proportions.) ; 423, Citheronia 
regalis, seta map, showing spines only, 424, Anisota gubicunda, seta map, showing 
spines only. 

Legs stout, the spurs inconspicuous or absent. Abdomen usually rela- 

tively short, but exceeding the hind wings in the more primitive 
species. Fore wings densely scaled, with heavy veins; one radial at 

least lost (possibly R, if the family is related to the Epiplemide) ; M, 
more or less definitely associated with R-stem; the cell weakly closed 

or open below it. Bases of R and Cu closely approximate, often 
for a considerable distance; 1st A lost, 2d A normal. Hind wing 
without any trace of frenulum, with a broadly expanded humeral 

z 
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angle, supported by a more or less distinct humeral vein; Se and R 
widely divergent almost from base, connected close to base by a 
rudiment of R, in Citheronia; M, and M, connected with R-stem by a 
full-strength longitudinal vein, the cell weakly closed or open below 
M,; ist A lost, 2d A normal; 3d A very short and rudimentary in the 
typical Saturniids, which have the inner margin more or less con- 
eave toward the body, and not folded. 
Egg of flat type, usually thick-shelled, ovoid, without definite sculp- 

ture, but often with characteristic markings. Larva in first stage with 
branching spines bearing several sete, but with the primary sete 
distinct; or, for the major part, with primary sete only, but with one 
or more pairs of thoracic spines each bearing two primaries; set 
ia and ib, iia and iib of thorax on single tubercles, i and ii of abdomen 
separate, iv and v of abdomen on a single bifurcated tubercle. Later 
stages with abundant but usually fine and inconspicuous secondary 
hair on body, but little or none on head, warts all several-haired, and 
usually modified into branching spines (fig. 418) or knoblike strue- 
tures (fig. 417) often with the hairs themselves rudimentary. The 
spines or knobs often unequal, and some of them often rudimentary. 
Warts ili and ivtv usually forming -spines; but i of the ninth segment 
of the abdomen single-haired and soon lost in the general mass of 
secondary hairs. Seta ii similarly lost except on the ninth and some- 
times eighth segment; i of the eighth segment, or ii of the ninth, or 
both, usually (in our species always) fused with their mates on the mid- 

dorsal line, those of the eighth forming the so-called ‘‘caudal horn.”’ 
The spines of the Hemileucine are poisonous (like nettle), and have 

the sete modified into conical caps which easily break off, setting free 
the poison. 

Pupxz moderately to heavily chitinized, always obtect, but capable 
of considerable progression in the Citheroniide. Head without trans- 
verse sutures ; mouth on ventral surface of body; tongue never reaching 
tip of wings, and normally only about a fifth as long as wings; labial 
palpi wholly concealed; no maxillary palpi; fore femora exposed; fore 
and middle legs usually meeting on the middle line behind the tongue, 
and the wings meeting on the middle line behind them; antenn# very 
broad, usually more than a fifth as broad as long, larger in the male, 
where they may almost completely cover the other structures. Abdo- 
minal segments sometimes spined but never (as in the Lacosomide) with 
an anterior and no posterior row of spines. Pupa clothed with micro- 
secopie secondary hair. 

I here recognize two families. Besides these there is a third family 
in South America, characterized by fully scaled antenne, and appar- 
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ently transitional to the Uranioidea. Many authors consider the Hemi- 
leuca group also a distinct family, some including and some excluding 
Automeris. It is certaintly transitional between the Citheroniide and 
Saturniide. 

Key to the genera, imago 

1. M, of fore wing distinctly stalked with R-stem (figs. 420-422); antenne 
pectinate with simple apex, or simple. : 

2. Small species, expanse under 75 mm.; middle discocellular short and oblique 
inward. 

3. Inner margin of fore wing longer than outer margin; two white discal 
dots, or none; northern species shaded with crimson on the hind wing 
(Tae 7) Se Ate enc ho et RRA Steno UR Gob C. 3. Adelocephala. 

3. Inner margin shorter than outer margin, (fig. 422), except in forms with 
a single large white discal dot; our species with more red on fore than 
hind> “wang, vifystherey 1S)vaNyre..,. ct - 0 ei. sla, -)o)s eee C. 4. Anisota. 

2. Large species, expanse over 75 mm.; middle discocellular oblique outward 
in general direction. 

3. Mid-discocellular much shorter than lower discocellular, and straight 
(fig. 419), rudiment of stem of M,,, running into M.; R, present; palpi 
LEH G21 Coat enc cE eh eet & Ca ES we Rien eometal nN eS 8 & C. 1. Citheronia. 

3. Middle discocellular long and angled (fig. 420), base of M,,, running to 
the angle; R, lost; palpi smaller. . ot:saehs ee eee C. 2. Eacles. 

1. M, free; upper discocellular much shorter than’ middle discocellular, and 
Nearly? stTANSVELSe. (HM eo) eee re leieia arc crais -loRichey- 1 eee ...S. 2. Automeris. 

1. M, free; upper discocellular nearly longitudinal, and much longer than middle 
discocellular, which may be obliterated (figs. 413, 414). 

2. 3d A of hind wing more than half as long as 2d A (fig. 416). 
S. 1. Hemileuca. 

2. 3d A of hind wing rudimentary. 
> Elindmewingssilong-talledixa. sctacietee shee cane ee Secrets S. 3. Tropea. 
3. Hind wings rounded. 

4, Abdomen with small raised tufts of hair............ S. 7. Philosamia. 
4. Abdomen with smooth hair. 

5. Cells closed by a fine vein passing through a transparent spot. 
Fe S. 4. Telea. 

5. Cells open. 
6. R, preserved; sexes strongly dissimilar (fig. 413)..S. 5. Callosamia. 
6: RR; Jlostatsexes: alikey< 25.553. Ss ee ee S. 6. Samia. 

Key to genera, larva 

1A ssingle pair :of long spines)on’ thorax. 4i0s.4-2>-5 56042 eee C. 4. Anisota. 
1. Two pairs on thorax, and caudal horn much ieneee than the subdorsal ones 

on remaining segments of abdomen (fig. 423). 
2: Secondary, hairs CONSPICUOUS =). oe). iioeky laces ke eee C. 2. Eacles. 
2. Secondary hair microscopic. 

3. Spines strongly flattened and silvery................ C. 3. Adelocephala. 
3. Spines cylindrical. 

4. Five principal spines short and blunt, the others rudimentary. 
S. 5. Callosamia. 

4. All spines long and rough or branched................ ..C. 1. Citheronia. 
(Also young of Eacles and Adelocephala). 
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1. Spines subequal in length, at least several pairs of subdorsal ones. 
2. Spines minute, mere tubercles, surmounted by long sete (fig. 417). 

3. Secondary hair more conspicuous; no secondaries on labrum; head green, 
bodys with transverse white: lines.%. 07.05. .oasceea ees: S. 3. Tropewa. 

3. Secondary hair weaker; a couple of secondaries on labrum, head brown; 
body; wath oblique stripesiion! sides! 0-4. iia ci 2 = S. 4. Telea. 

2. Spines long, heavily spinulated, the caterpillar as a whole appearing hairy. 
3. Ninth segment of abdomen with a small spine on mid-dorsal line; spines 

poisonous (fig. 418). 
4. Subdorsal spines of abdomen truncated, and discolorous in last stage; 

Iaueralsm sparsely, -spinulated! cack. eee aac S. 1. Hemileuca. 
4. Subdorsal spines rather longer than laterals; and both densely spinu- 

IEUIGO “Go Boteodandunounec ose on os6 osiodoa manEOs oo das 6 S. 2. Automeris. 
3. Ninth segment without a mid-dorsal spine....young of various Saturniine. 

2. Spines small, pointed, and strongly flattened............ C. 3. Adelocephala. 
2. Spines modified into knobs, with rudimentary conical sete. 

3. Four knobs on thorax and caudal horn slightly enlarged, discolorous. 
S. 6. Samia. 

3. Knobs all equal; blue.......... St a ean Aor Siri co Nei S. 7. Philosamia. 

Key to genera, pupa 

1. Pupz with flanges on anterior edges of movable segments; not telescoping 
when dried; cocoon slight or absent; cremaster present. 

2. Cremaster distinctly bifurcate, though sometimes shorter than wide; meta- 
thorax with a pair of prominent dorsal tubercles; pupa in ground. 

(Citheroniide). 
3. Pupa not spinose, cremaster broader than long, not over 2 mm. long. 

C. 1. Citheronia. 
3. Pupa more or less spinose; cremaster at least twice as long as broad. 

4. Pupa sparsely spinose; posterior row of spines on segments 5, 6, and 7 
otevabdomen longer, than) anterior: mcm eases e ae C. 2. Eacles. 

4. Pupa densely spinose, anterior row of spines on segments 5 to 7 
usually longer than posterior. 

5. Pupa with a raised transverse ridge at middle of eighth segment 
Oigabdomenkad orsalllyeae eet aes ee ee C. 4. Anisota. 

SeeINOR SUCH! TOG Crypts ars) systotrs joiaia, Nisin Stata ake tacts nc ais C. 3. Adelocephala. 
2. Cremaster short, more or less rudimentary, not bifurcate....(Hemileucine). 

3. Front edge of segments, above flange-plates, with sharp transverse ridges; 
PUpareiny Hon b KCOCOON Wes ree ey Gj. varayacershd chee els Sparse vge ree S. 2. Automeris. 

3. Front edge of segments above flange-plates smooth, or with fine longi- 
Gudinalastmation; | pupar wncoVvereds + 4--\ e242 cic oe oe S. 1. Hemileuca. 

1. No flanges at anterior edges of abdominal segments, the segments telescoping 
within each other in a dried specimen; pupa always in a cocoon. 

(Saturniide). 
2. Movable part of abdomen (segments 5 to 7) strongly tapering toward 

rear; pupa strongly humped; cocoon in our species without trapdoor. 
3. Anterior slopes of movable segments of abdomen with three transverse 

ridges on sides, cremastral hooks in a circular group....S. 3. Tropea. 
3. Anterior slopes of movable segments merely granulose on sides; cremas- 

ora hooks iin! ‘two cirewlarveroupse.c nec soe cokers eens S. 4. Telea. 
2. Movable part of abdomen nearly cylindrical, the pupa less humped; cocoon 

with a trapdoor. 
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3. Maxille more than one-fourth of the length of the wings, strongly con- 
cave on outer edges toward base; anal angles of fore wings opposite 
spiracles) Ofseament as Or sabdomens <.chy.tyycer. ities S. 7. Philosamia. 

3. Maxille a fourth the length of wing or less, not strongly concave on 
outer side; anal angle of fore wings opposite incisure between third and 
fourth segments, or further back. 

4. Maxille less than one-fifth length of wings; antenne of males with 
sides tapering gradually to a pointed tip; glazed eye invisible (smaller 
iS) OSCE Miaidis cep Sisic: ouolcetn Avid Go oand melon tein bio BS cis Old o'b o S. 5. Callosamia. 

4. Maxille about one-fourth length of wings; male antenne even in 
width most of their: length, abruptly narrowing to the blunt apex; 
female with part of glazed eye exposed; very large species 

S. 6. Samia. 

Family 38. CITHERONITDA 

(Ceratocampide ) 

Male antenne doubly bipectinate about halfway to apex, with simple 
laminate apical fourth or more. Fore wing with M, more or less 
stalked with R,_,, parallel to M,, middle discocellular vein well devel- 
oped, cell closed in both wings. Hind wing with 2d A preserved. 
Abdomen more or less conical, extending beyond hind wings, some- 
times far beyond. Female with antenne simple; rarely singly bipec- 
tinate, with simple apex (Adelocephala bicolor) ; abdomen stouter than 
in male, and wings often more rounded. 

The moth rests with wings folded in a triangle, somewhat rooflike. 
Egg with rather thin translucent shell, with faint, fine hexagonal sculp- 
ture, most distinct in Citheronia. Larva in first stage with primary 
hair, except in Citheronia; ninth segment of abdomen with a mid- 
dorsal spine (often rudimentary), anal plate tuberculate or spined; 
spines more or less horn-like, never with long spinules, and always 
strongly unequal. Pupa active, formed in the ground, with bifurecate 
cremaster without hooks, and flanged segments. The pupa hibernates. 
A wholly American family, as defined here. Some authors would 

add to it various genera (mostly exotic) associated with Automeris 
and Hemileuca, and use the lack of a cocoon as the primary family 
character. 

1. CITHERONIA Hibner 

(Ceratocampa Harris) 

Palpi projecting slightly beyond front; tongue rudimentary but coiled. Fore 
wing with middle discocellular very short, straight and oblique outward; hind 
wing with a weak rudiment of R,, running from R to Sc (fig. 419). Larva (fig. 
423) with numerous strong recurved branching spines, the subdorsal ones on 
meso- and metathorax and caudal horn, very large; the subdorsals on prothorax 
and laterals of meso- and metathorax also large, and all well developed. Spines in 
younger stages relatively longer, with fewer spinules. 
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1. C. regalis Fabricius. Fore wing grayish olive, more rarely purple, with 
orange-red veins and pale yellow spots; a yellow spot at base, one near end of 
cell, and a broken postmedial series; hind wing mostly orange, somewhat redder 
on the veins, with a large yellow area toward costa and a smaller one toward 
inner margin, neither reaching outer margin; rarely, with some olive-gray shades 
between veins. Body orange-red, striped with yellow. In variety infernalis 
Strecker, the yellow on the wings and body is replaced with orange-red; in 
variety sazengeri Neumegen, the body and markings of the fore wings are wholly 
yellow. 110-160 mm. (H 10:3. H 1:4, larva). 

Caterpillar blue or green; more rarely, brown or pinkish, with oblique dark 
and light lateral shades, which are often more or less orange, and black horns, the 
longer of which are orange at the base. Leg-plates orange. A pair of large 
squarish black dorsal patches on second incisure of the body, separated by a fine 
mid-dorsal line; smaller patches on the incisures in front and behind. Food, many 
shrubs and trees; including the walnut family, persimmon, sweet gum, and 
cotton. There is one brood, the moth flying in June. 
Massachusetts to Illinois, Missouri, and south; rare northward. New York: 

Brockport, Utica, Lansingburg, Albany, Oak Hill, Clermont, Poughkeepsie, New 
Windsor, Peekskill, South Nyack, Staten Island, Long Island. 

2. C. sepulcralis Grote and Robinson. Dull brown with a darker shade over the 
end of the cell and usually a small yellow spot at the base of the fore wing; hind 
wing with a little reddish shading. 75-100 mm. (H 41:5). 

June; one brood. Caterpillar dull brown with irregular mottled oblique stripes 
on sides, and rather short orange horns, the front ones being little if at all longer 
than the caudal horn. Black spot on incisure of thorax smaller than in C. regalis 
and not divided. Food, pine (pitch and white). 

Southern Maine and New York to Florida; very rare north of Florida. 

2. HACLES Hiibner 

(Basilona Boisduval, Dryocampa) 
Palpi smaller than in Citheronia, not at «all projecting bevond the front; 

male antenne with a couple more segments pectinate (about 20 in all). Fore. 
wing with R, lost (fig. 420), middle discocellular right-angled at middle and 
relatively long, in some species longer than lower discocellular. Hind wing with 
R, lost. Female much larger than male. 

1. E. imperialis Drury. Lemon yellow with diffuse dull-rose markings; ante- 
medial line far out, strongly irregular, and excurved; postmedial line oblique, 
running to apex, on fore wing, and straight across hind wing. Discal spots 
annulate. Disc of thorax, tegule, and dorsum of abdomen largely dull rose. 
Wings with scattered blackish points. Male with considerable pinkish shading 
on basal part of fore wing, and a triangular area on outer margin, its upper half 
bounded by the postmedial line. Variety punctatissima Neumeegen is very heavily 
dusted with blackish, the dark dominating the yellow; race didyma Beauvois, from 
the Gulf strip, in the male has the yellow of the fore wing confined to a triangle 
resting on the middle of the costa, and the outer part of the hind wing brown; 
in the female, the base of the fore wing and outer part of both wings brown. 
The Texan race, nobilis Neumegen, has a dark russet ground. ¢ 100, 2 150 mm. 
GE S715) 10:2 9). 
June; one brood. Caterpillar with sparse but long and conspicuous white 

secondary hair; spines about 3 or 4 mm. long, on second and third segments 
of body, and caudal horn, the others rudimentary. Color green, brown, or nearly 
black, the dark forms often with large russet patches about the spiracles; horns 
usually yellow, and anal and leg plates dusted and edged with yellow. Food, many 
trees, especially pine, maple, oak, cherry, cedar. 

Ottawa, Canada, and south. New York: general from Peru southward. 
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3. ADELOCEPHALA Herrich-Scheffer 

(Sphingicampa Walsh, Othorene. Boisduval) 

Imago practically indistinguishable from that of Anisota; average size a little 
larger, discal dot of fore wing, when visible, double; inner margin of fore wing, 
measured to tip of A, fully as long as outer margin. Hind wing shaded with 
deep rose in our species. R, free in the few specimens examined (fig. 421) but 
from extreme end of cell. Caterpillar entirely unlike that of Anisota, with a 
variable number of strongly flattened conical horns which are silvery on outer 
side, the two on the mesothorax. not much longer than the others. Pupa smoother 
than that of Anisota. 

* Female antenne bipectinate, wings blunter; pupa with hooked spies on 
shaft of antenne (Sphingicampa). 

1. A. bicolor Harris. Dull ochre to fawn brown, dotted with blackish;. usually 
with two superposed silver-white discal dots in a darker shade; postmedial line 
diffuse, running to costa about 3 mm. before the apex when distinct, sometimes 
hardly traceable. Hind wing crimson, shading into brown on outer margin, with 
a vague darker crimson postmedial band. Variety immaculata Jewett lacks the 
dark dusting — wholly in the female, and almost completely in the male. Variety 
suprema Neumcegen has the outer third of all wings and the body at least with 
ash-gray ground; the name is often used in error for a variant with more black 
dusting than usual. 60-75 mm., male usually smaller. (H 10: 50, 69.) 

Caterpillar granulose, usually green with a bicolored lateral stripe, reddish 
anterior spines, and caudal horn, and a variable number of silver spines, usually 
developed on alternate segments; on locust and Kentucky coffee tree. Three 
broods, May; July; August; hibernating in pupa. 

Mississippi Valley, north to Ohio and Iowa, a stray specimen taken in New Jersey. 
New York: (Grote, presumably from Buffalo). 

** Female antenne simple, wings more pointed, pupa with blunt tubercles 
on shaft of antennw (Adelocephala). 

2. A. bisecta Lintner. Fore wing ochre yellow, brighter than in A. bicolor, and 
never with a decided gray border; typically without any blackish dots, but well 
sprinkled in variety nebulosa Neumcegen. Inner line usually obscure, especially 
in male, outer strong, straight, pinkish, running practically to apex; discal dots 
small, white, or more often obsolete. Hind wing lighter ochre, heavily shaded 
with crimson; darkest in fold, with a faint postmedial shade or nene. 55-75 mm. 

Two broods— late May and July. Caterpillar similar to that of 8. bicolor, 
but on the average with fewer spines; sometimes with very few (a few pairs on 
the thorax, two on the sixth segment of the abdomen, and the caudal horn); the 

spines of the thorax paler, the lower on the metathorax silvery; a brown and 
yellow lateral stripe. Larva social when young. Eggs very flat, laid in a cluster, 
browner than those of A. bicolor.. Food Gleditschia. 

4, ANISOTA Hibner 

(Dryocampa Harris) 

Similar to Adelocephala, with head a little more prominent, antenne with about 
sixteen pectinate segments, simple in female; fore wing typically markedly tri- 
angular, with inner margin distinctly shorter than outer; but always more rounded 
in female, and in both sexes of A. stigma practically like that of Adelocephala 
bicolor, even less triangular than A. bisecta. R, lost; M,, in the specimens exam- 
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ined, very shortly stalked (fig. 422). Hind wing more or less extended at inner 
margin, and sometimes lobed. : 
Larve (fig. 424) with long cylindrical subdorsal horns on mesothorax, in all 

stages, and with the other horns reduced to short spines or nodules, longest in 
A. stigma. Pupa very rough and spiny, with a strong serrate ridge across middle 
of segment eight of abdomen; formed in the ground. 

The moths of the three latter species are not always distinguishable, but the 
larve are strikingly different. 

Key to the species 

(Adult) 

ll, IN@ Gigcail Boawy oecnolesc1esie oae EIEIO homo ain Choral picovolenib So'o earls 1. rubicunda. 
1. A white discal spot. 

2. Males (antenne pectinate). 
3. Fore wing opaque, and sprinkled with brown dots.............. 2. stigma. 
3. Fore wing translucent on disc, and not sprinkled. 

4. senatoria, 3. virginiensis. 
2. Females (antennze simple). 

3. Fore wings translucent, not sprinkled with brown dots....3. virginiensis. 
3. Fore wings opaque, sprinkled with brown dots..... 2. stigma, 4. senatoria. 

(Larva) 

GHEE ca pc's odie bbe Ba ae en ota avin RiP non Rte MCAS Ano Rea REC 1. rubicunda. 
Wealllongtloranwil oo 6 obb dis Gael dome ale ERO alin Ve eae = BUNA OR a ith AM Ee 2.. stigma. 
PESTA ee IN GM OMY PMT He fos = os (oto fey oka ysh chctharag(oCaitn Seka sae sleuelags euoyer Seeyemepenehe rene overs 3. virgimiensis. 
iGlagE amet Wolo deletes ese baiee oe cela Uomo oolong Coulee arois nibie oario rac 4. senatoria. 

I. Moth without discal dot; larva with short spines, pupa with hooked spines on 
antennal shaft (Dryocampa). 

1. A. rubicunda Fabricius (Spiny mapie worm). Bright straw yellow (nearly 
white in the western variety alba Grote), with broad diffuse pink ante- and post- 
medial lines, or (in the eastern form only) with the basal and outer thirds more 
or less completely filled with pink; hind wing with a slight pink postmedial shade, 
or wholly yellow. Male 40, female 50 mm. (H 8:11.) 

One brood in the north (June and July), two broods southward (May and June; 
August). Caterpillar striped in two shades of green, with a pink subventral bar 
toward tail; spines black; feeding on maple, rarely in injurious numbers, occa- 
sional on oak. Just before pupation the caterpillar turns dark brown with 
obscure transverse banding. 

Generally distributed, north to Quebec. New York: general. 

Il. Moth with white discal dot; larva often with long spines; pupa with blunt 
tubercles on antennal shaft (Anisota). 

2. A. stigma Fabricius. Sexes nearly alike, but wings a little squarer in male. 
Bright ochre yellow, dotted with brown, often heavily; outer margin sometimes 
with a little gray-brown shading. Antemedial band obscure, postmedial straight, 
on fore wing running almost to apex, somewhat diffuse. Male 45, female 60 mm. 
(H 11:9 male, 10 female.) 
One and two broods, the first in May and June. Caterpillar dull yellow-brown, 

granulated with white secondary tubercles, without distinct stripes; smaller 
spines strong, even on prothorax. Food, oak, and rarely, hazel. 

Massachusetts to Ontario, Illinois, Kansas, and south. New York: Karner, 
Lansingburg, Poughkeepsie, Staten Island, Brooklyn. Records in this genus to be 
quite safe should be based on the larva. 
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3. A. virginiensis Drury. Male with outer margin of fore wing practically 
straight; of hind wing, normally distinctly concave; hind wing much ‘longer on 
inner margin than on costa. Ground deep red-brown, often shaded with yellow- 
brown beyond middle of costa; disc of fore wing with a nearly transparent patch 
beyond the large white discal dot, clothed with widely spaced rudimentary scales. 
Postmedial line obsolete across the transparent patch, distinct toward the costa, 
antemedial line sometimes traceable. Postmedial line of hind wing below narrower, 
better-defined, passing well beyond the cell. Body deep yellow-brown. Female with 
M, and Cu, separate; fore wing translucent, ochreous, the outer margin of both 
wings and the base of the fore wing somewhat suffused with pinkish; postmedial 
line rather weak, discal dot often small. Male 40, female 50 mm. (H 8:9 male, 
10 female.) 

One brood in June. Caterpillar blackish, heavily dusted with cream-white tuber- 
cles; with two pairs of broad pink stripes; smaller spines nearly 2 mm., long in 
large part, but reduced to tubercles on prothorax. On oak. 

Quebec to Minnesota and south. New York: Plattsburg, Buffalo, Lancaster, 
Ithaca, Salem, Albany, Staten Island, Brooklyn. 

4. A. senatoria Smith and Abbot. Male practically like male virginiensis, nor- 
mally with fore wing a little shorter, with more convex outer margin, somewhat 
less translucent dise, smaller discal dot, postmedial region of costa no yellower 
than the base and outer margin, and no trace of antemedial line; hind wing 
shorter, more rounded than in A. virginiensis, with nearly straight outer margin. 
Hind wing below with postmedial line more aiffuse, crossing lower angle of cell. 
The range of variation of this species and of A. virginiensis seems to overlap. 
Female indistinguishable from female A. stigma, but on the average smaller, nar- 
rower winged, and with fewer brown dots; normally with M, and Cu, short-stalked. 
Male 40, temale 50 mm. 

One brood in June. Caterpillar on oak, sometimes on beech; black, striped 
with bright yellow, with black head; all the lesser spines reduced to tubercles 
less than 1 mm. long. 

Quebec to Minnesota and south, rarer westward. New York: Karner, Bronx- 
ville, Staten Island; Yaphank, Long Island. 

Family 39. SATURNIIDE 
Moths large or very large, some exotic forms being almost the largest 

of known Lepidoptera. Body stout and heavy, but typically small 
in proportion to the enormous wings, relatively large in the Hemi- 
leucine. Vestiture hairy and dense. Antenne plumose in male, in 
none of our species with simple apex; typically pectinate in female. 
Mouth parts much reduced, the tongue, when recognizable, usually too 
short to coil. Fore wing with M, free from R-stem in all the eastern 
species (stalked in the western genus Coloradia), typically closely 
associated with M,; cell often open. Hind wing with 3d A rudimen- 
tary except in Hemileuca. Egg with heavier shell than in the Cith- 
eronlide, usually somewhat rough. Larva with densely bristly spines, 
at least in younger stages, never with primitive first stage; tubercles 
i of segment eight of abdomen fused into a caudal horn in all our 
species, separate in Saturnia; ii of segment eight rarely developed 
into a spine; ii of segment nine fused on middle line only in the 
Hemileucine, which have subequal bristly spines and a smooth anal 
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plate. Pupa in a cocoon (except in Hemileuca), which is often com- - 
plex in structure. Cremaster simple when present, often represented 
merely by a tuft of hooked setz or absent; surface not spinose; meta- 
thorax without subdorsal tubercles, but often with a broad depression 
where it abuts on’ the wing. Abdominal segments frequently without 
flanges and telescoping when dried. 

A large tropical family of very striking moths. Automeris is in 
many ways (save in the loss of 3d A), the most primitive genus. Hemi- 
leuca is derived from nearly the same point, the others (Saturniine 
or Attacine) are more specialized and rather closely related. All but 
Hemileuca hibernate in the pupa. 

1. HEMILEUCA Walker 

(Euchromia Packard; Saturnia, in part) 

Male antenne singly bipectinate, of about 40 segments, female shortly pectinate, 
with about four simple joints at base. Vestiture of longer and looser hair than 
usual; fore tibia with a terminal claw. Abdomen usually slightly exceeding hind 
wings, with a terminal red tuft in male. Fore wing (fig. 416) with evenly rounded 
apex and outer margin, R, lost, upper discocellular short, but longer than middle 
discocellular, and longitudinal. 3d A tubular, joining 2d A. Hind wing with 3d A 
more than half as long as 2d A, normal, the wing crumpled next to body. Scaling 
thin, a mixture of forked and trifid scales and hair scales, making the wings trans- 
lucent, especially in H. lucina. Markings characteristic. 

Eggs laid in a large cluster (100) about a twig. Larve (fig 418) social and 
marching in procession when young, gradually scattering as they grow up, usually 
solitary in last stage. In all stages (except possibly when very small) with bushy 
branching spines tipped with nettling hairs, the two subdorsal rows on abdomen 
distinctly shorter than the others; and in the first stage each tipped with a long 
primary hair; mid-dorsal spines on both eighth and ninth segment of abdomen. 

Our species both have a black ground color, with yellow dots at the bases of 
the secondary hairs, most of the spines black, but the subdorsal row mostly rust- 
red. In some specimens the light dots become confluent. 

Pupa with flanges on anterior edge of movable segments, normally with cremas- 
teral hooks, but pupating at the surface of the ground without forming any 
cocoon. Hibernation in the egg. 

Sometimes pupz go into hibernation and do not emerge until the following year. 
1. H. maia Drury (Crape moth, buck moth). Smoky black, a cream median 

band, normally covering a third of the wings, but often narrow, and absent on 
the fore wing in ab. lintneri Packard. Discal spots large, black with central white 
lunules. Hind wing similar. Thorax and abdomen black, with very little or no 
white hair; posterior thoracic tuft and anal tuft of male red; collar partly yellow. 
50-65 mm. (H 11:1.) 
Common locally on oak barrens, flying very swiftly by day in September and 

October. Caterpillar almost always on scrub oak, black, dusted with light yellow, 
the dusting heavier above and gradually fading out on the sides; dorsal tubercles 
largely black, but red at base. In the South a yellow form of the caterpillar seems 
to occur with the black concentrated into a subdorsal band, and contrasting red 
dorsal spines. Head red. 

Massachusetts to Colorado and south. New York: Karner, Albany, and general 
on Long Island. 

H. latifascia Barnes and McDunnough appears intermediate between maia and 
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lucina; it has the thin wings of H. lucina and the light band even broader, but is 
as large as normal maia, and looks somewhat suffused. Larva like lucina; appar- 
ently on willow. Manitoba; Wisconsin; South Dakota. 

2. H. lucina H. Edwards. More translucent than H. maia, paler, the median 
band normally occupying fully a third of the length of the wings; ing body with 
much white hair on the black portions. 50-60 mm. 

Not rare in woods northward, replacing H. maia, and overlapping it in Massa- 
chusetts and Colorado. September. Caterpillar black, dusted with yellow, the 
yellow gathering into a bread stigmatal band, as in some southern larve of 
H. maia. Food, Spirea. The larva has never been found on oak. 

In aberration obsoleta Reiff, the pale band is interrupted on the fore wing, in 
aberration lutea it is yellower than usual. 

2. AUTOMERIS Hubner 

(Hyperchiria Hiibner, Io Boisduval) 
Fore wing with strongly arched costa, and, in our species, right-angled apex; 

hind wing rounded, slightly exceeding abdomen, at least in female. Male antennz 
doubly bipectinate to apex, the outer pectinations rather shorter; female nearly 
simple. Palpi extending distinctly beyond the front, which is closer-scaled than 
in Hemileuca. No claw on tibia. Fore wing (fig. 415) with R, lost, upper dis- 
cocellular short and oblique, middle discocellular transverse, but rather shorter 
than the weak and bent lower discocellular. M, and M, divergent. Hind wing 
with cell closed, 3d A almost obsolete, as in the rest of the family. The moth 
rests with the wings folded in a triangle. A large genus in South America. 

Eggs ovate, white, with a black spot at one end, laid in a flat cluster. Larva 
processionary when young, the families gradually breaking up, as in Hemileuca. 
Spines like those of Hemileuca in arrangement and structure; poisonous. Sub- 
dorsal spines rather longer than lateral; in stage 1, with a group of terminal 
sete. Pupa flanged, in a thin cocoon of a single layer of rather brittle silk, 
between leaves on the ground. Hibernation in pupa. 

1. A. io Fabricius (Corn emperor). Fore wing of male bright yellow, of typical 
female dull pinkish brown; antemedial line zigzag and outwardly oblique; post- 
medial line waved and nearly parallel to outer margin; both dark in male and in 
typical female. A dark brown discal bar, surrounded by a series of dark points, 
or the whole fused into an irregular patch; the female with more or less whitish 
scaling on the antemedial and postmedial lines, the base suffused with deep brown, 
and a dark shade along the postmedial line. Hind wing bright yellow, a little 
darker in female; a large blue ocellus on end of cell, centered with a white bar 
and encircled in a heavy black ring; a fine black postmedial line and a crimson 
subterminal band; inner margin broadly crimson. In the female variety lutheri 
Cockerell (fusca Luther, not Walker), which is dominant northward, the ground 
is deep purple, shaded with olive, with strongly contrasting greenish white ordinary 
lines and dots about the discal bar. In the Florida race, lilith Strecker, the 
ground of the fore wing is red in both sexes, and the hind wing orange. Under 
side yellow, shaded with crimson, with straight dark postmedial lines on both 
wings, and a large white-pupilled black ocellus on fore wing. Male aberration 
argus Neumoegen and Dyar has all the markings lost except the ocelli on the 
upper side of the hind wing and under side of fore wing. Male 60, female 80 mm. 
(H 9:4 male, 5 female.) 
June to August, one brood. Caterpillar brown when young, with brown and 

black spines, becoming dull yellow and then green, in the later stages with a red 
and white stigmatal line. A general feeder. Cocoon brown, pupa black. 
Common ard generally distributed. New. York: Wilmington and North Creek 

(Adirondacks), Buffalo, Ithaca, McLean, Oneonta, Albany, and south. One Ithaca 
specimen (male) is close to variety lilith Strecker. 



LEPIDOPTERA OF NEw YoRK AND NEIGHBORING STATES 671 

3. TROPA Hubner 

(Actias, in part; Attacus, in part) 

Male antennze very broad and plumose, doubly bipectinate, with equal branches; 
narrow, with alternate branches only half as long in female. Front with conical 
tuft, palpi distinct. Fore wing with arched costa, rounded apex, and somewhat 
concave, rarely scalloped, outer margin; hind wing with general form an equilateral 
triangle, but inner margin drawn out into a long twisted tail, supported by veins 
M,, Cu and A. R, long-stalked (fig. 414) with R.,,, R, distinct, R, shortly stalked. 
Upper discocellular rather short (unlike Actias), M, and M, strongly divergent, 
cell closed, the vein crossing a transparent spot. Hind wing with dorsal venation 
somewhat crowded, costal widely spaced; middle discocellular very long and 
longitudinal, as well as upper discocellular; cell closed like that of fore wing. 
Male abdomen rather small and conical in repose; female abdomen more cylin- 
drical. Fore wings thrown back over hind wings in repose. The moth hybrid- 
izes with Actias selene, and the genera should probably be united. 

Eggs laid in small groups, dark brown, blotched with white. First-state larvae 
densely spinose, but with no unpaired spine on ninth segment of abdomen; green, 
rarely longitudinally striped with black; with black-barred head, secondary hair 
notably denser than in Telea; in later stages, body less humped than in Telea; 
turning dark brown immediately before pupation. 

1. T. luna Linneus (Empress, luna moth). Wing membrane bright green, par- 
tially covered with scales which are almost all bright yellow in male, largely white 
in female. Body white, a pinkish powdery band across collar, and on costa of fore 
wings, joined by a bar to discal ocellus; a waved crimson stripe on abdomen; 
fringes typically yellow. A black yellow, crimson, white, and transparent discal 
eyespot on each wing. The earlier spring specimens are variety rubromarginata 
Davis, and have the margins broadly edged with crimson, the costal stripe deeper 
red, and the postmedial line almost always distinct. The subtropical race dictynna 
Walker has shorter tails. 100 mm. (H 12:7.) 
May and June; August. Caterpillar at first green with black and white head, 

later usually with green head (rarely reddish like 7. polyphemus); each segment 
of body with a fine white line around the sides and back. Food walnut, birch, 
beech, and many other trees. Cocoon thin but tough, of a single layer of brown silk 
(heavier and white in dictynna). 
Common and general, especially in wooded regions. Two broods (the second 

apparently partial). New York: Buffalo, Rock City, (Cattaraugus county), Ithaca, 
Trenton Falls, Oneonta, Schoharie, Albany, Saratoga Springs, New Windsor, Staten 
Island, Brooklyn. 

4. TELEA Hibner 

(Attacus, in part) 

Male antennz plumose, wider than in any other Saturniid, equally doubly bipec- 
tinate, female antenne narrower than in Tropxa, with alternate pectinations 
vestigial, palpi minute. Body larger than in Tropea. Fore wing with rounded, 
but strongly faleate apex. R, free, R, lost, upper discocellular very long, longer 
than in hind wing, and longitudinal, middle discocellular nearly obsolete. Hind 
wing with outer margin bent at middle, and often somewhat waved, apex often a 
little produced. Cells closed. 

Eggs white, with.a brown band around the edge, laid in small groups, Cater- 
pillars (fig. 417) very strongly humped, hardly more than twice as long as high 
when at rest. Cocoon ovoid, densely woven of two firm layers with a little floss- 
silk between, without trapdoor; rarely, suspended by running a band of silk up 
to the stem along the petiole of one of the leaves in which it is enclosed, and 
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forming a ring about the stem; cocoon usually falling to the ground. The moth 
secretes a good deal of acid from the mouth before emerging, with which the silk 
is softened; and then cuts the silk with a hook developed out of one of the basal 
sclerites of the fore wing. 

1. T. polyphemus Cramer. Grounds typically tawny yellow, dusted with blackish, 
but varying from cream color to olive or black-brown; outer margin and base 
rarely darkened. Collar and costa ash gray; antemedial line red and white, offset 
on Cu; postmedial line more than three-fourths way to margin, pinkish white, 
preceded by a blackish shade, and by a double black spot at costa; median shade 
faint, dark. Discal eyespot of fore wing with a good-sized hyaline center, ringed 
with yellow and finely with black; hind wing with a large black patch, enclosing 
the discal eyespot in its outer part; and largely filled with a blue shade; sepa- 
rated from the ocellus by a fine black line. Postmedial line heavier than in fore 
wing. Under side marbled in several shades of brown, quite unlike upper side; 
the wings folded over the back at rest. 125 mm. Dwarfs (down to 65 mm.), and 
giants (150 mm.) occur. (H 9:1.) 

One brood in the north, in June and July; two southward. Caterpillar on maple, 
birch, and many other trees; translucent grass green, with pinkish head, more or 
less pinkish shining tubercles and thin slightly oblique whitish bars on sides. 
Young caterpillars have a darker brown head, and relatively longer spine. The 
color does not change before pupation. 
Common and generally distributed. New York: Common everywhere in the 

State. 

5. CALLOSAMIA Packard 

(Samia; Attacus, in part) 

Male antennz plumose, the pectinations alternating in color, but scarcely in 
length; female antenne about half as wide, with shorter pectinations also nearly 
as long as the longer ones. Mouth parts obsolete; male with very small body, 
female body large, but much shorter than the wings, which are strongly concave 
along the inner margin. Fore wing with rounded but produced apex, especially 
in male, and concave outer margin; hind wing produced at anal angle in male, 
margin rounded. Fore wing with R, preserved, R, free (fig. 413) upper discocellular 
very long, cell open, and M, and M, stalked in both wings. Wings folded over 
back at repose. 

Eggs whitish, blotched with dull red cement, more rounded than in Telea and 
Tropea. Larva, when young, as usual, with banded head; full-grown larva with 
two pairs of large blunt tubercles on meso- and metathorax, and one dorsal one 
on segment eight of abdomen; the others reduced to minute black points. Pupa 
nearly cylindrical, largely bright yellow-brown. Cocoon in a folded leaf, which 
is normally attached to its twig by enclosing the petiole and a short bit of the 
twig in silk. Cocoon proper oval, double, with a filling of floss silk between the 
two denser layers; each layer with a trapdoor at head-end of cocoon for emer- 
gence of moth, formed by a group of converging longitudinal loops of silk, which 
spring together again after emergence. The pupa rarely passes two years before 
emergence. 

Key to the species 

1. Outer margin bright ochre yellow; base of hind wing, below, largely rusty 
QUAM GC Pe ect tie ereyemeee os eteiel uefa versesuer shokshauccejiclonere skeet einen Che eee 3. carolina. 

1. Outer margin clay color; base of hind wing, below, reddish or blackish brown, 
without yellow tint. 

2. Fore wing, above, blackish; antenne broader (males). 
3. Discal spots above large and angulate...........05...ee 2. angulifera. 
3. Discal spots paint “Oreabsenitee.0. 1:90 ata eae eee l. promethea. 
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2. Fore wing above blackish or red-brown toward base, without decided yellow 
tint; pinkish red-brown in postmedial area.............. 1. promethea 9. 

2. Fore wing broadly shaded with ochre yellow, especially toward base. 
2. angulifera 9. 

1. C. promethea Drury. Male nearly black, a little shining when fresh; post- 
medial region slightly paler; antemedial line lost; discal dot usually lost, or 
represented by a faint pale spot; postmedial line waved, fine, pale, a little morc 
erect than outer margin; margin clay color, with a fine deeply waved black sub. 
terminal line; apical region, except beyond subterminal line, shaded with crimson; 
a waved oblique white apical line in cell R,; and a large rounded black, brown, 
and blue eyespot in cell R,. Hind wing similar, without the apical marks, with 
a chain of blackish spots before the subterminal line. Under side of fore wing 

similar, the postmedial area much paler, especially near the postmedial line, 
pinkish, and powdery. Hind wing with ground deep red-brown, the costa and 
postmedial space as in fore wing; discal bar often contrasting, but not large. 
Female with base of wings dull red, sometimes with a slight orange tint, shaded 
with blackish; antemedial line pale, defined, with blackish, bent at a right angle 
over cell; postmedial line white, waved, preceded by a strong black shade; discal 
spot pale, edged with blackish, bar-shaped or angulate, not touching postmedial 
line. Postmedial region much paler, pinkish, and powdery; marginal marks like 
those of male; hind wing similar to fore wing, the dark blotches before the waved 
subterminal line dull red. Under side dull red, marked like male, the markings 
lightly defined with blackish, especially on fore wing. 75 mm. (H 8:3 ¢, 4 9.) 

June to August, the second brood partial. Male flying by day, female by 
night, and not normally flying at all until after mating. Caterpillar on many 
trees, preferring sassafras and spicebush, wild cherry, and tulip tree. On hatching, 
yellow, with head and body heavily striped transversely with black; soon turning 
green. When full-grown, blue-green, somewhat pruinose, with the four thoracic 
humps red and the caudal one yellow, their bases ringed with black. No stig- 
matal line (H 1:2). Cocoon always suspended, twice as long as wide. 
Common and generally distributed, north to Montreal, Quebec. New York: 

Buffalo, Ithaca, Elmira, Saratoga Springs, Albany, and common southward. 
2. C. angulifera Walker. Pattern similar to C. promethea; male somewhat 

lighter umber brown, with strong angulate discal white spots on both surfaces; 
female heavily shaded with yellow, the angulate discal spots very large, and 

often crossing the postmedial line. Male as well as female nocturnal. 
(Let Takeih ee dle 2) 
Two broods, common southward. June; August. Caterpillar similar to that 

of C. promethea; when young, normally with head only striped, later with a clear 
yellow substigmatal stripe; on various trees, but especially tulip tree. Cocoon 
usually not attached to twig, and so falling to the ground with the leaves. 

New England and south. New York: Buffalo, Ithaca (rare), Dutchess County, 
Staten Island, Brooklyn. 

C. carolina Jones (securifera Maassen and Weymer?) approaches our southern 
boundary. The moth is suffused on both sides in both sexes with bright ochre 
yellow; discal spots of male small, as in OC. promethea. Caterpillar like that of 
C. promethea in all stages; cocoon suspended, very large, the outer cocoon inflated 
and three times the diameter of the inner. Food Magnolia glauca only (refusing 

other Magnolias, but accepting tulip tree). South Carolina; Alabama; Florida 
(figured by Packard as (. angulifera). ; 

22 



674 WrrMm T. M. Forses 

6. SAMIA Hitibner 

(Platysamia Grote; Attacus) 

Very close to Callosamia; larger, sexes alike, outer margin less concave; R, 
of fore wing lost; palpi recognizable. Egg like that of Callosamia (but larger) ; 
larva also similar, almost identical when young, but when mature with all the 
warts good-sized, rounded, studded with minute conical black sete, which, on 
most of the warts, form rings about their tips; subdorsal warts of second to 
fourth segments of body more rounded, swollen, and tending to be discolorous; 
homologue of the caudal horn also swollen. Cocoon double, with a trapdoor at 
the anterior end, as in Callosamia, but fastened longitudinally to a twig; when 
first spun surrounded by an enclosure of leaves which soon weathers away. 

1. S. cecropia Linneus (Emperor). Body red, collar and abdomen striped with 
white; wings blackish, powdery, more or less shaded with red, lines and marginal 
markings about as in female promethea; antemedial line pale, defined with a 
dark shade; postmedial white, nearly even, preceded with blackish and followed 
by a wide red band; discal spots reniform, red and white, opaque; apical and - 
marginal marks about as in promethea, but with less crimson at apex, and with 
some violet toward costa. Postmedial region blackish, with black spots along 
its outer margin. Under side similar, much more powdery, the costa of hind 
wing nearly white. 125-165 mm. (H 8:1.) 

One brood in June. Caterpillar on many trees and shrubs: apple, elm, wild 
cherry, Spirea, etc. When first hatched, black, gradually becoming red, orange, 
yellow, yellow-green, and apple-green, the color-changes not always occurring at 
moults. The enlarged warts are larger from the beginning. Full-grown larva 
with subdorsal warts of meso- and metathorax dull red, spotted with black cones, 
those on first segment of abdomen orange-yellow, the rest pale yellow; laterals 
all pale blue. (H 1:8). Skin grass-green in next to last stage, and the anterior 
warts scarlet, as in S. columbia. Cocoon fusiform, pointed at both ends, and 
usually with one or both ends attached to the twig; the outer cocoon sometimes 
much inflated, especially when spun on low shrubs. Silk reddish when fresh. 

Generally distributed, north to Quebec. New York: general, not rare. 
2. §. columbia Smith. Similar to S. cecropia, much duller, with red shadings 

reduced, body with a good deal of gray-brown; no red beyond postmedial line; 
discal spots on fore wing obscure or wanting; less red in apical region; ocellus 
usually with a small blue lunule only, and no brown, mostly black. Markings 
often suffused in northern specimens. luvv mm. (H 8:8.) 

One brood, June and July. Caterpillar similar to that of cecropia, but grass- 
green in last stage, the anterior tubercles bright coral-red with black rings at 
their bases. Food, larch only. Cocoon ash gray, mottled with silvery streaks, 
more rounded than that of cecropia, and free at both ends. The western S. nokomis, 
described as a variety of this species, belongs more probably to 8. gloveri. The 
western limit of the true conifer-feeding columbia is uncertain. 

Southern New Hampshire to Michigan and northward. 

7. PHILOSAMIA Grote 

(Samia; Attacus, in part) 

Near Callosamia and Samia. Female antenne broader than usual; palpi slender 
and reaching front; fore wing with apex more produced than in Samia, fully as 
much as in male promethea, with outer margin sharply bent in above middle. 
R, very short, M, and M, hardly stalked, cells open, discal lunules transparent; hind 
wing long on inner margin, especially in male. Abdomen with three rows of 
small raised white tufts (in an exotic species with raised ridges). 
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Eggs relatively small, ovoid, without dark cement. Caterpillars as usual at 
hatching; when full-grown, with all the tubercles blunt, somewhat tapering, sub- 
equal, and of the same color (blue). Cocoon constructed like that of Callosamia, 
between two or three leaflets of the food plant, the sheathing of silk extending 
up the midrib of the compound leaf to the twig; cocoon more fusiform than 
that of Callosamia. 

1. P. walkeri Felder. Olive (readily fading to yellow-brown); antemedial band 
white, running out on forks of Cu, and touching the discal lunule; postmedial 
white, with black before it, and a broad pink shade beyond, bent out at discal 
lunule, concave above and below; outer part of wing powdered, black and yellow or 
olive, shading into pink near apex. Apical eyespot small with a white crescent 
on its inner side; subterminal line close to margin and nearly even. Hind wing 
with postmedial line running to anal angle, and subterminal line preceded by a 
broader inner line. Discal lunules, starting from basal side, black, white, trans- 

parent, white, and yellow. Under side similar. (cynthia auct., not Drury). 
(H 9:2 as P. cynthia.) 

Caterpillar on Ailanthus; rarely straying to wild cherry and other promethea 
foods; at first green, with black head and tubercles; then yellow with pale head 
and tubercles; finally, light greenish with blue tubercles. 

Sometimes several caterpillars spin on one leaf, and their cocoons have a com- 
mon stem. The moth does not exactly match any of the described races of 
P. walkeri, and may have come from some not fully explored part of China, 
or be a domesticated mongrel form. It was originally introduced as a silk-worm. 

Vicinities of New York, Philadelphia, and Washington, District of Colum- 
bia; introduced from the Orient. New York: Livingston, New York City, Staten 
Island, and vicinity. 
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SUPERFAMILY BOMBYCOIDEA 

(Lasiocampina) 

Heavy-bodied and usually medium-sized moths (a few exotie forms 
larger-bodied than most Saturniude). Head relatively small, retracted ; 

OSp 
b = iv 
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tt. Ir. A. A. A. 

Fies. 425-431. BOMBYCOIDEA 

425, Apatelodes torrefacta (Eupterotide), venation (The figures 1 and 2 indicate 
accessory branches of Sc.); 426, Bombyx mori (Bombycide), venation; 427, Mala- 
cosoma americana (Lasiocampide) male, venation; 428, Heteropacha rileyana 
(Lasiocampide), venation; 429, Epicnaptera americana (Lasiocampide), venation 
of hind wing; 480, Bombyx mori (Bombycide), seta map of first-stage larva, 
showing the characteristic arrangement of tufted sete; 431, Chondrostega (a primi- 
tive, Old-World Lasiocampid), showing arrangement of warts 
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front normally smooth, with a tuft of hair. Ocelli absent; mouth parts 
almost completely absent ; only the palpi developed, and never large ; ely- 
peus sometimes inflated. Antenne bipectinate, both sets of pectinations 
ventral; shaft somewhat irregularly but densely sealed above; pectina- 
tions often scaled. Female antenne much narrower, but pectinate like 
those of male. Body with deep hairy or mixed vestiture, usually stout 
and woolly looking; abdomen large, often exceeding hind wings, and 
roughly cylindrical. Legs short, the femora and tibiwe densely hairy, 
and tarsi somewhat hairy; spurs generally normal. Wings most often 
broad, loosely and heavily scaled, with heavy veins. Fore wing with 
R, and R, stalked beyond their separation from R, and R,. in the 
North American species; given off successively from R,,, in Bombyx, 
and united in the Eupterotine. Accessory cell always absent, and 
R, and R, never stalked the farthest; M, often stalked with R. or 
R,,,, M, variable in position; 1st A lost, 3d A sometimes distinct and 
running into 2d A (Apatelodes). Hind wing in primitive forms with 
Sc and R closely parallel toward base, diverging before end of cell, 
and connected to R by a very distinct R,, in Apatelodes (fig. 425) with 
R, lost, and the veins very closely parallel, in the Lasiocampide with 
the veins tending to withdraw in the higher genera; R, as strong as 
any vein, and far out toward end of cell; occasionally even short- 
stalked with R,. M, as in fore wing. Ist A lost, 3d A normal. 
Wings folded triangular at rest, the costa of the hind wing uncovered 
in the Lasiocampide. 

Egg normally of flat type; very thin and flat in Apatelodes; laid 
endwise in a cluster in Malacosoma. Larva with dense tufted and sec- 
ondary hair (fig. 481), the tufts strong in stage 1 (fig. 430) where an 
additional subdorsal tuft is often distinctly developed, and iv and v 
form separate warts; later with tufts reduced and difficult to recog- 
nize; hair rudimentary in Bombyx. Many Eupterotide (including 
A. angelica) and also some primitive Lasiocampide, have scales as well 
as hairs. Front small, head with dense secondary hair, even on some 
or all of mouth parts. Prolegs normal, with a single band or biordinal 
hooks; often more or less spread out laterally. Skin thin and soft. 
Warts i of eighth abdominal segment often fused in a tubercle or 
caudal horn, very strong in Bombyx. Pupe obtect, of normal macro 
type, varying in details in the families; typically enclosed in a dense 
silken cocoon. Cocoon cutter and fluid secretion normally as in Telea 
and its kin (p. 671). 
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Family 40. EUPTEROTIDA 

(Lasiocampide, Notodontide, Bombycide, in part) 

Head and body normal for the superfamily; thorax with a longi- 
tudinal crest in Apatelodes. Fore wing in the Apatelodine (fig. 425) 
with all veins preserved, R, and R,, and R, and R, long-stalked; M, 
very shortly stalked; M, nearer R-stem than Cu-stem, the discocellulars 
transverse; Cu, arising more than halfway out on cell. Hind wing 

in our species with Sc and R very closely approximate on basal third 
of cell, almost obliterating R, ; frenulum normally developed, M, 
short- stalked, M, and Cu, as in fore wing. 

Caterpillar strongly flattened, with at ‘least a few scales or hair 
scales; prolegs more or less stretched out laterally. Secondary hair 
(in our species) on mandibles, base of maxille, and labium, but not 
on distal part of maxille and labium, clypeus, or labrum. No caudal 
horn. Pupa resembling that of the Notodontide; maxille very short, 
the fore and middle legs meeting on the middle line behind them; 
abdomen finely punctate, with a row of beading on each movable seg- 
ment; not clothed with fine sete; second to seventh segments of abdo- 
men with flange plates at anterior and posterior margins; cremaster 
short or absent. 

Our single genus represents the Apatelodine, which are mainly South 
American; in the Eupterotine, of the Old World, R, and R, are com- 
pletely united, Sc and R of the hind wing are more promptly diver- 
gent, and the frenulum is weaker. 

APATELODES Packard 

Palpi barely exceeding front (torrefacta), or moderate and upturned (angelica) ;- 
fore wing subfaleate (fig. 425), with outer margin bent at middle and concave 
on upper half, costa nearly straight. Our species have one or two transparent 
subterminal spots. 

1. A. torrefacta Smith and Abbot. Outer margin even. Pale gray, disc below 
costa and outer margin somewhat darker; lines fine, dark brown, continuous; 
antemedial excurved, postmedial bent out below costa and waved somewhat on 
veins; two fainter lines across median area; a brown patch on inner margin 
before A; rarely almost obsolete. Hyaline spot small and single. Hind wing red- 
brown, with a dark and pale postmedial shade parallel to outer margin and ending 
in one or two deep brown bars at inner margin. Upper side with a strong dark 
brown shade in cell. 35-40 mm. (H 40:20.) 

The light form floridana H. Edwards with the spot on inner margin smaller and 
light chestnut brown, in place of black-brown, is commoner southward. 

June and July. Caterpillar with dark body and fine and dense light yellow 
hair, with a series of small mid-dorsal black pencils, those on meso- and meta- 
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thorax and segment 8 of abdomen much longer. It feeds on many trees and 
shrubs. 

New Hampshire to western Pennsylvania and south. New York: Kingston, 
Poughkeepsie, New Windsor, Greenwood Lake, Staten Island, Brooklyn and Lyn- 
brook, Long Island. 

2. A. angelica Grote. Outer margin scalloped, especially in female; thoracic 
crest stronger, palpi longer; usually with two hyaline spots. Pale powdery gray; 
ordinary lines reduced to blackish points on veins, the antemedial followed and 
the postmedial preceded by shaded brown lines; transparent dots finely edged 
with brown, with a vague brownish shade beyond them. No darker patch on inner 
margin. Hind wing browner, the base luteous, with dark median and postmedial 

shaded lines; outer margin brown. Under side pale, without dark shade in cell. 
35 to nearly 50 mm. (H 40:21.) 
May to July. Rarer than A. torrefacta. Caterpillar strongly flattened, gray, 

barklike, with a rough contrasting dark tuft on thorax, and the small dorsal 
pencils, but no long ones; on ash and lilac, resting on the bark. 

Southern Maine to Texas. New York: Plattsburg, Bath, Sharon Springs, Albany, 
Poughkeepsie, West Point, Coldenham; Jamaica, Long Island. 

The Chinese silkworm belongs to the family Bombycide (fig. 426, 430). 
Bombyx mori Linneus. 
Moth mostly white, with faleate wings; R,, R, and R, successively given off 

from stalk of R,.,; M. nearly central in both wings; Sc and R somewhat 
divergent, even from the base, but R, placed well out and distinct; frenulum very 
weak. The moths have fully-developed wings, but fly little or not at all. Cater- 
pillars white, strongly humped on thorax, with a more or less distinct lateral 
eyespot; with a strong caudal horn, and microscopic secondary hair. Cocoon 
dense, normally of yellow silk. The silkworm is occasionally cultivated in our 
territory, but is not known wild anywhere. Food black and white mulberry; 
it will also eat Osage orange, and will also feed, especially when young, on 
lettuce. (H p. 316 fi. 191-193.) 

Family 41. LASIOCAMPIDA 

(Bombycide, Lachneide ) 

Body and appearance about as in Apatelodes; normal. Spurs small. 
Fore wing normally with all veins preserved, R, and R, long-stalked, 
R, and M, more shortly stalked from end of cell, R, often arising 
out of the base of their stalk; M, from Cu-stem, middle discocellular 
vein long and angled. Cu, arising only one-quarter to one-third 
way out on cell. Hind wing without any trace of frenulum, with 
humeral angle broad and expanded, extending in front of fore wing 
at rest and supported by one or more well-developed humeral veins; 
Sc and R separate at base, then anastomosing or connected with R, 
forming a cell of variable size; M, arising from Cu-stem, Cu, attached 
rather before middle of end of cell, not so near the base as in the 
fore wing. 

Eggs, when laid singly, with micropyle on side, ovate; eggs of 
Malacosoma clustered in a ring about a twig, such egg being laid on the 
previous one so that the micropyle is at the exposed end; the whole 
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mass covered by a sort of varnish. Caterpillar (fig. 431) very hairy, 
with dense secondary hair on all parts except tips of palpi, even on 
antenne. (Some primitive forms are like Apatelodes.) Form varying 
from nearly cylindrical (M. americana) to very much flattened, with 
lateral lappets on segments (Tolype and Epicnaptera). Noteh of labrum 
not so deep as in Apatelodes. Pupa in a cocoon, which is dense except 
in M. disstria; more or less densely clothed with secondary hair; palpi 
well exposed; no cremaster; fore femora covered, and maxillary palpi 
absent. Epicranial suture distinct. 

Key to the genera 

1. Humeral cell of hind wing about as large as discal (fig. 429). 
2. Fore wing with all veins preserved; wings very irregular....4. Epicnaptera. 
2. Fore wing with R, and R,; completely united; wings nearly even (fig. 428). 

5. Heteropacha. 
1. Humeral cell small and inconspicuous. 

2. Outer margin of fore wing distinctly concave at middle; cell of hind wing 
open (fig. OA A ieee acerie ey eis renee enone oe Cie mien MIO sia .6 SG 0 0.00 3. Malacosoma. 

2. Outer margin of fore wing evenly rounded; cell of hind wing closed. 
3. bhorax: “wit hivevien Nearly. hy.) Syeeyscnls 6 ievece sco cl ete eb ele ede eo 2. Artace. 
3. Thorax with a strong median crest of metallic scales.......... l. Tolype. 

1. TOLYPE Walker 

Body very stout and long, with dense woolly vestiture, looser on tegulae; disc 
of thorax clothed with shining spatulate hairs; end of abdomen with a loose 
terminal tuft. Fore wing evenly rounded; cell scarcely two-fifths its length; R, 
short-stalked. Hind wing rounded, with small humeral cell, and a single long 
humeral vein, curved out at tip; the other veins arising from the cell. 

Eggs laid in a row, covered with hair from the abdominal tuft. Caterpillar 
strongly flattened, with lateral lappets, and well-marked subdorsal warts; those 
on eighth segment of abdomen not enlarged. Cocoon dense, strongly flattened; 
on bark. Pupa with secondary sete very weak; cremaster indicated by an abrupt 
narrowing of the end of the last segment. 

Key to the species 

1. Smoky gray, the markings nearly obsolete, except for the pale subterminal 
LSbe\c eect MERE AES scree pehree es meee tase a ene eM ALL aE ec 3 Oc 5 bo 0 2. laricis ¢. 

1. Markings sharply defined, in two shades of gray, or in gray and white. 
2. Subterminal band dark gray, contrasting with the whitish base and median 

area ee ME (ant naal Mee De set inch wine sre te Ree eae 2. laricis 9. 
2. Median area dark, concolorous with the subterminal band. 1. velleda. 

1. T. velieda Stoll. Head and thorax white, abdomen gray, dise of thorax and 
sometimes base of abdomen contrasting, blackish. Fore wing ash gray, with white 
veins, and fine, waved, white, ordinary lines, the transverse anterior and © trans- 
verse posterior often double; terminal line white, followed by gray bars in the 
fringe. Base, margin, and filling of lines sometimes pale. Hind wing with vague 
bands. 30-50 mm. (H 11:7 4, 8 9.) 
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Caterpillar gray, finely and obscurely striate, with a dorsal pair of warts on 
metathorax and a narrow black band between thorax and abdomen, concealed 
at rest; on apple, poplar, and other trees. ; 

Montreal, Quebec, to Pennsylvania and Michigan. New York: Spier Falls, 
Rochester, Lancaster, Buffalo, Ithaca, Oneonta, Albany, Bronxville, Staten Island; 
Southold and Bellport, Long Island. 

2. T. laricis Fitch. Male deep smoky gray; head and collar usually white, con- 
trasting; fore wings with traces of the markings of velleda, but usually with only 
the waved whitish subterminal line distinct; veins dark. Female white, with 
several more or less distinct waved gray bands across basal two-thirds of fore 
wing; subterminal space broadly ash-gray, terminal space paler gray, separated 
from it by the wavy white subterminal line. Veins wholly white. Hind wing 
shading into gray on outer half. ¢ 25, 2 30 mm. 

Caterpillar dull brown, similar to velleda, but with the warts on the fifth seg- 
ment of the abdomen stronger than those on the metathorax; on larch. Occasional 
transitional specimens occur, suggesting that the species may hybridize. 

Distribution with 7’. velleda, but more local. New York: Plattsburg, Rochester, 
Coldwater, Buffalo, Bath, Ithaca, Albany, Poughkeepsie. 

. 

2. ARTACE Walker 

Similar to Tolype, but without the metallic hair on the dise of the thorax. 
Caterpillar less flattened. 

1. A. punctistriga Walker. White, with the usual lines represented by four or 
five rows of black dots on veins of fore wing. 25-35 mm. (H 12:5.) 

Caterpillar gray, mottled, with an orange transverse band behind thorax, and 
a distinct raised lappet on dorsum of eighth segment of abdomen, only. 
New York and south; west to Mississippi Valley and Arizona. New York: 

Brooklyn (Ottolengui). 

3. MALACOSOMA Hiibner 

(Clusitocampa) 

Body less loosely hairy than in Tolype, without any central thoracic tuft. Fore 
wing bluntly rounded (fig. 427), much longer in female than in male, the slight 
concavity of the outer margin nearly evened up by the fringe; R, free, M, only 
very shortly stalked. Hind wing with very small humeral cell, bearing 2 humeral 
veins. Caterpillar cylindrical (americana), or slightly flattened (disstria), with- 
out lappets or distinct enlarged tubercles; social. Cocoon double, the inner cocoon 
with the interstices filled with yellow powder. 

Key to the species 

wos transverse white lines across Winf...........-<:s0+2+++:0+0.:- 1. americana. 
Two pale lines toward costa, dark lines, or none....................-. 2. disstria. 

1. M. americana Fabricius (Tent caterpillar). Brown (walnut brown of Ridg- 
way) with two white lines, trisecting the wing, fringe cut with white, most 
distinctly in the male. Median area sometimes paler, or base with whitish 
suffusion. ¢ 25 9 35 mm. (H 10:12.) 

Very common and general in distribution, often injurious to apple; also on 
wild cherry and other Rosacee. When very common, it will eat almost any 
deciduous tree, but then usually dies before maturity. The caterpillars form a 
conspicuous tent of silk in the fork of a branch, enclosing no leaves, and feed 
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outside. Eggs in a belt around a twig, the belt more than twice as long as wide 
(unless dwarfed in some way). Caterpillars mottled and striped with blue, tawny 
yellow and black, with a continuous white dorsal line. Cocoon dense, of white 
silk filled with yellow powder, the inner cocoon opaque and outer very slight; 
usually formed at a distance from the food; but in captivity, often in the tent. 

New York: Common throughout the State. 
2. M. disstria Hiibner (Forest tent caterpillar). Light grayish brown; typically, 

with two brown lines replacing the white ones of M. americana. In variety 
sylvatica Harris, the median third is contrasting dark brown; variety thoracicoides 
is practically immaculate, with traces of pale lines; in variety perversa Neumoegen 
and Dyar the base and outer margin are darker than the median area; aberration 
astricta Reiff is immaculate straw yellow, and aberration anita Reiff chocolate 
brown, with traces of pale lines. 20-37 mm., female larger (H 10:9.) 

Caterpillar living in a colony on the trunk or a large branch of the food tree, 
but spinning only a slight carpet; pale grayish blue, with fine orange and black 
lines, and a dorsal stripe broken into a series of cream-yellow spots; normally 
with a larger and a smaller one on each segment. Outer cocoon relatively strong, 
and inner light, translucent, with only a little yellow powder; often spun on the 
food plant. Food, forest trees, especially maple; often injurious. 
Common and general in distribution; a variant form on the Pacific Coast. New 

York: Common throughout the State, even on the top of Mt. Marcy. I have 
seen variety sylvatica from Ithaca, Geneva, and Peru, and variety thoracicoides 

from Peru. 

4. EPICNAPTERA Rambur 

(Gastropacha; Phyllodesma, in part) 

Palpi moderate, longer than in the preceding genera; vestiture closer; fore 
wing with margin scalloped and deeply notched at anal angle; R, hardly stalked 
(fig. 429); hind wing scalloped and deeply notched on costa, humeral cell as large 

as discal; two humeral veins, one from point of separation of Sc and R, and the 
other well out; R, long, transverse, arising from R after its separation from cell, 

M, and M; short-stalked; caterpillar much like that of Tolype, without enlarged 
warts in our species; two transverse red bars on incisures of thorax, each marked 

with three black dots, and concealed at rest. Cocoon on bark, flattened like 
Tolype. Pupa bluntly rounded at rear, less hairy than that of Malacosoma, but 
more so than in Tolype. 

1. E. americana Harris (American lappet). Bright brown, shaded with dark 
brown and frosted with white, resembling a crumpled dead leaf. Veins rather 
darker; transverse anterior and transverse posterior lines dark, irregular, and 
quite incomplete or waved on veins, foliowed by the whitish shades. Summer 
form ferruginea Packard much redder; the ground nearly even, with some white 
scaling, but no contrasting pale shades. ¢ 30,9 45 mm. (H 41:19 § 20 2.) 

Not common. Caterpillar mottled, dark gray, on apple, oak, maple, and other 
trees; resting on the bark by day. Two broods; moth in May and early June; 
July and August. 

Generally distributed; a slightly variant race in the west. New York: Old Forge, 
Rochester, Lancaster, Buffalo, Ithaca, Oneonta, Rhinebeck, Poughkeepsie, Long 

Island. I have seen variety fervwginea from Ithaca and Karner. ; 
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5. HETEROPACHA Harvey 
Similar to Epicnaptera, but with the margins nearly even (fig. 428), the anal 

angle of fore wing not notched, and the costa of the hind wing evenly rounded; 
fore wing with R, lost, R, strongly stalked, hind wing with three humeral veins; 
two arising from the very large humeral cell. 

1. H. rileyana Harvey. Dark ash gray, powdery and mottled, the median area 
rather darker, bounded by wavy and often obsolete wavy pale and dark trans- 
verse anterior and transverse posterior lines; subterminal of dark dots; fringe 
checkered. 30 mm. (H 8:7.) 

Caterpillar much like that of EH. americana, but without any wart on eighth 
segment of abdomen. 

Western Pennsylvania to Kansas and south; Florida. 



684 WrrM T. M. Forses 

SUPERFAMILY DREPANOIDEA 

Ocelli and maxillary palpi absent; tongue not sealed, variable in 
strength, absent in Oreta; antenne normally deeply prismatic, rarely 
slender or pectinate, sometimes with very little scaling on shaft; palpi 
small or moderate. Body relatively small and stout, stumpy looking, 
appearing larger in the Thyatiride on account of the deep vestiture, 
abdomen broadly attached to thorax, legs rather weak. Tergopleural 
groove of basal segment of abdomen much enlarged, opening into a 
large cavity covered by a lateral chitinous area representing the tym- 
panic structures; our species also with a chitinized subventral bulla at 
the base of the abdomen, divided in two parts; thorax not modified. 
Fore wings typically with a long slender accessory cell, lost in a few 
exotic forms; sometimes with R, and R,, R, and R, separately stalked 
together, R, free, and all radials present. M, variable in position; 
in our species always at least twice as near M. as M, in the hind 
wing and often in the fore wing; 1st A wholly lost, 2d A and 3d A 
normal. Hind wing with R, obsolete at extreme base of wing, Sc 
and R closely parallel to well beyond end of cell, or anastomosing 
beyond end of cell; humeral angle sometimes expanded, and frenulum 
occasionally lost; lst A lost, 2d A normal, 3d A often very weak. Base 
of Sc much swollen in Oreta. 
Egg of flat type; larva with hooks of prolegs biordinal, except in 

Eudeilinea, normally with a few outer hooks also. Front small; head 
more or less bilobed, and often decidedly wider than high, with 
primary sete only. Body with a few subprimaries, sometimes with 
only vi dupleated; in other forms with a few subdorsal warts; vii 
composed of two or more sete on the meso- and metathorax (unlike 
the simple-haired members of the Noctuide and related families). 
Ventral prolegs equal, anals somewhat reduced, and raised at rest 
(Thyatiride, Brahmeide), or absent (Drepanide). Pupa not well 
known, thin-skinned, in Oreta rosea cylindrical, tapering very abruptly 
at posterior end; no sutures on head; prothorax of macro type, broad 
and rounded out; labial palpi showing as a minute area at base of 
tongue, which is about a third the length of the wing (doubtless longer 
in other genera); femora covered; fore and middle tarsi meeting on 
middle line (probably a merely generie character) ; antenne shorter 
than middle legs, filiform; and neither middle legs nor antenne reach- 
ing tip of wings. Tips of hind tarsi exposed; some rudiments of 
abdominal spining; cremaster rudimentary, without sete. Sete 
indistinct. 
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The superfamily on the whole is an isolated member of the general 
Bombyecid-Saturniid series, but not especially close to any particular 
group; the likeness to Geometride, Notodontide, and Noectuide being 
mostly superficial, or due to the persistence of primitive characters. 
They may possibly be nearest the Geometride. The Oriental genus 
Euchera connects the two families. Besides the two North American 
families, the Brahmeidez also appear to belong to the same stock. 

Family 42. THYATIRIDAG 

(Cymatophoride ) 

North American species with deeply laminate antenne, tongue 
developed but not very strong, and moderate palpi; deep hairy or mixed 
vestiture, with a truncate tuft, or rather, mass of hair-seales, on dise 

of thorax, and hairy legs. Abdomen with small dorsal tufts. Fore 
wing with R, free, R, from accessory cell near tip, R, and R,, or R, 
and R, shortly stalked from tip of accessory cell; in the latter case, with 
the cell closed by a crossvein, r. Accessory cell extending nearly half- 
way to apex; M, normally from it, M, from middle of end of cell; both 
middle and lower discocellular veins weak and bent; 3d A distinct. 
Hind wing with middle discocellular at least twice as long as lower dis- 
cocellular, and bent; 3d A well developed; frenulum strong, and, in 
the male, knobbed at tip. 

Caterpillar (fig. 484) with head decidedly wider than high, labrum 
deeply notched, vi on abdomen represented by two well-separated 
sete; vii of 3 sete on leg-bearing segments, and 2 or 3 on the other 
segments of abdomen. Seta iv higher than spiracle, sometimes almost 
directly over spiracle and close to iii, v normally associated with one 
or two subprimaries. Prolegs sometimes with rudimentary outer 
hooks. The caterpillars live in a loosely rolled leaf. Pupa not 
studied. 
A small family, formerly usually placed with the Noctuide or Noto- 

dontide, which the species resemble superficially. In the Old World, 
forms occur with M, either low or high in both wings, but otherwise 
typical, even in pattern. 

Key to the genera 

1. Fore wing with a tuft a third way out on fold; R, and R, shortly stalked 
OMMmaAccessoLy cella (fomm4 os) ane ran ctr yee issers custom) rote ate ae 3. Euthyatira. 

1. Fore wing smooth- sealed; R, and R, shortly stalked from accessory cell, R; 
free (fic. 432). 

2. Fore wing with anal tuft; more than twice as long as wide. 
2. Pseudothyatira. 

2. Fore wing without anal tuft; hardly twice as long as wide....1. Habrosyne. 
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1. HABROSYNE Hubner 

(Thyatira, in part) 

Fore wing about twice as long as wide, with a slight anal lobe and tuft; accessory 
cell relatively short, closed by crossvein r; M, arising from accessory cell; wing 
smooth-scaled; hind wing with M, about twice as near M, as M,, (Figs. 432, 433.) 

Viiy 

O | 0. viii? 
A. 

Figs. 432-434. THYATIRIDZE ! 

432, Habrosyne scripta, venation. (The form of the fore wing of Pseudothyatira 
is also shown in outline); 433, Huthyatira pudens, accessory cell of fore wing, 
showing connections of neighboring veins; 434, Habrosyne derasa (Europe), seta 
map. 

Caterpillar mottled, dead-leaf brown, with dark dorsal line and rather smooth 
head, the dark dorsum sharply set off from the pale venter. 

1. H. scripta Gosse. Light gray-brown. A large smooth brown patch toward 
base, below Cu, its upper boundary sharp, along Cu; inwardly, with a sharp oblique 
boundary from Cu to A, then shading into base; outer boundary outwardly oblique 
from Cu to A, and only a little indented; then inwardly oblique to inner margin; 
patch outlined with pinkish white, expanding into a large triangular area on cell 
and costa, but leaving base dark. A group of faint oblique strie across middle 
of cell, followed by the oblong dark, pale-outlined orbicular and reniform spots. 
Transverse posterior line deeply but roundedly waved; of three or four parallel 
deep-brown lines, not reaching costa; a broad curved pale subterminal shade 
from apex to anal angle, with a dark shade before it toward costa; middle of costa 
pale. Hind wing clay color, with shaded postmedial and outer bands. 30-35 mm. 
(H 40:22.) 

June., Caterpillar with dull, slightly rugose head; on blackberry, thimbleberry, 
and other Rosacee. 
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New Jersey to Alberta; north to Gaspé and Alaska. New York: Plattsburg, 
Peru, Essex County, Lake Pleasant, Evans Center, Rock City (Cattaraugus 
County), Ithaca, Big Indian Valley, Onteora Mt., Schenectady, Poughkeepsie, 
Brooklyn. 

2. H. rectangula Ottolengui. Outer boundary of sub-basal patch starting per- 
pendicularly down from Cu, and then right-angled; inner boundary also more 
perpendicular. Ground darker brownish gray; pale patches above antemedial 

_ patch, and at middle of costa, more decidedly pinkish. 
Caterpillar similar to that of H. scripta, with shining head. 
Maine; New York; Pennsylvania; Illinois; Rocky Mountains; a paler race in 

Arizona. New York: Brooklyn (type). 

2. PSEUDOTHYATIRA Grote 

Accessory cell closed by a short crossvein r, running from R, to stem of R,,;, as 
in Habrosyne. Similar to Habrosyne, but with the fore wing relatively longer, 
with a stronger tooth and tuft at anal angle, and costa more arched. Caterpillar 
similar, but with the brown dorsum shading gradually into the paler venter. 

1. P. cymatophoroides Guenée. Ash gray, somewhat mottled and shaded with 
pink in antemedial region and over end of cell; base typically blackish; transverse 
anterior line of a group of three waved blackish lines; transverse posterior of a 
similar series of waved lines, more sinuous, and blackish only at costa; with a 
blackish patch beyond it on inner margin, preceded by a white line; a dark patch 
on costa before apex, crossed by a white lunule; subterminal line of small, wedge- 
shaped marks between the veins. Orbicular circular; reniform oblong, both small; 
with raised central dark dots and gray rings; fringe pinkish. Hind wing pale 
brownish gray. 42 mm. (H 40:25.) 

Variety expultrix Grote is similar, but lacks the blackish shades, the antemedial 
group of lines being light gray, and the hind wing rather darker gray. (H 40:26.) 

June to August. Caterpillar often with one or a series of lateral. white spots, 
especially in the type form; on oak and thimbleberry. 

Generally distributed; the variety rather commoner than the type. New York: 
Wilmington (larva), Newcomb, Plattsburg, Mt. Marcy, Fentons (Lewis County), 
Clayton, Lancaster, Otto, Ithaca, DeBruce, Sharon, Schenectady, Poughkeepsie, 
Staten Island, Newtown, Long Island. Form expultriz: Plattsburg, Fentons 
(Lewis County), Mt. Marcy, Newcomb, Clayton, Buffalo, Lancaster, Otto, Rock 
City, Ithaca, Sharon, Schenectady, Long Island. 

3. HUTHYATIRA Smith 

(Thyatira, in part) 

Fore wing rather long and narrow, with arched costa, without a scale tuft at 
anal angle; hind wing longer on costa; accessory cell formed by the anastomosis 
of R, and R, (fig. 433); a well-marked tuft on fold before transverse anterior line, 
but no tufts on orbicular and reniform spots. 

The caterpillar lives concealed in a loosely folded leaf; it is translucent, with 
four black spots on the head. 

1. E. pudens Guenée. Gray, with large pink spots, the basal one large and oblong, 
with the tuft in its outer end; a large one on middle and one at apex of costa, and 
a smaller and browner one at anal angle. Orbicular horizontally elongate, small, 
touching reniform, both pink-filled; the other markings obscure. 45 mm. (H 40:23.) 

Variety pennsylvanica Smith (H 40:24) from western Pennsylvania, is wholly 
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ash-gray, with inconspicuous markings; in variety anticostiensis Grote, from Anti- 
costi and the neighboring mainland, the pink spots are reduced, and the ground 
strongly hoary. 

Caterpillar on cornel. Moth in May. 
Newfoundland to West Virginia and British Columbia. New York: Brockport, 

Lancaster, Ithaca, Dutchess County. I have not seen the variety pennsylvanica 
from the State. 

Family 43. DREPANIDZ& 

(Drepanulide ; Platypterygide; with Auzatide) 

Slender broad-winged moths, similar to Geometridx, but distinguished 
from them by the stumpy body. Male antenne often pectinate; palpi 
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Fies. 435-439. DREPANIDZE 

435, Eudeilinea herminiata, venation; 486, Drepana arcuata, venation; 487, 
Oreta rosea, venation, showing only costa of hind wing; 4388, Falcaria bilineata, 
outline of fore wing; 489, Drepana falcataria (Europe), seta map of larva 
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minute in our species; tongue weak or absent. Fore wings normally 
with faleate apex; with accessory cell very long and slender, closed by 
the anastomosis of R, and R,; M, well separated from M,, but dis- 
tinctly arising from Cu-stem in both wings; M, and Cu,, separate; Cu, 

arising well out on cell. Hind wing with humeral angle enlarged, 
frequently supported by a short but distinct humeral vein; frenulum 

more or less reduced, or lost; humeral vein distinct in fore wing. 
Caterpillar (fig. 489) with more secondary hair than in the Thyati- 

ride, ventrally, but none dorsally except on the few enlarged tubercles ; 
normally with hair-like skin granulation. Ventral prolegs normal, with 
rudimentary outer hooks; anals completely lost; a tubercle or spine on 
anal plate. 

There are two broods a year, often differing in color. 

Key to the genera 

1. Fore wings blunt; hind wing with Sc and R anastomosing (fig. 435). 

: 1. Eudeilinea. 
1. Fore wings faleate; Sc and R of hind wings separate. 
ZmOuteremarcin: dentate: (ies 438)pee es. sss) eae esee an. .o9 malcatia: 
2. Outer margin even. 

Bo Iie haKel WOMEN OSES oociseoocarsvecco + adbacwouoecnocone oN 4. Oreta. 
SeLrenulum and tongue, preserved... ..-4-402-4e 0s. ace eden 2. Drepana. 

1. HUDEILINEA Packard 

(Corycia, in part) 

Antenne simple, laminate. Fore wing blunt (fig. 435), oblong with arched costa, 
translucent. No accessory cell. Hind wing with Sc and R anastomosing, female 
frenulum distinct, of many bristles. Larva with a mere tubercle on supra-anal 
plate; with uniordinal hooks. 

1. E. herminiata Guenée. White; some blackish on legs; normally with ante- 
and postmedial series of grayish points.. Two discal points, obliquely placed, on 
each wing, below. 28 mm. (biseriata Packard). 
May and June; July and August. Caterpillar on cornel. 
Generally distributed. New York: North Elba, Fourth Lake, Fulton Chain, 

Newcomb, Batavia, Oak Orchard Swamp, Otto, Potter Swamp and Crosby (Yates 
County), Taughannock Falls, Ithaca, Big Indian Valley, Nassau, Albany, Rhine- 
beck, New Windsor, Staten Island. 

2. DREPANA Schranck 

(Platypteryx Laspeyres) 

Fore wing falcate (fig. 436) below R,, with evenly sinuous outer margin; R, 
long-stalked with R;,,; M,, arising separately from cell, hind wing with Sc and R 
closely approximate beyond end of cell; humeral angle moderately enlarged, with 
a weak but distinct frenulum; 3d A rudimentary. Antenne pectinate, narrowly 
in female; palpi minute, tongue well-developed. 
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Caterpillar (fig. 439) with a caudal process about as long as head, with sub- 
equal hairy warts on meso- and metathorax and second segment of abdomen, and 
minute ones on eighth segment. 

1. D. arcuata Walker. Typically cream-white, the area before the postmedial 
line with fine brown wave lines; postmedial in a smooth curve from just beyond 
middle of costa to apex, then in an even curve to outer third of inner margin, 
with a blackish shade below it at apex; discal dot fine, black. Hind wing similar 
toward inner margin, pale on costal half. Summer form genicula Grote (H 41:22), 
straw yellow, and less strongly striate, the upper leg of the postmedial line 
often lost. 30 mm. (H. 41:23.) 

The forms are not entirely seasonal and intergrade. 
May and June; August. Caterpillar on birch and alder. 
Pennsylvania to Indiana and north. New York: Plattsburg, Peru, Old Forge, 

Mt. Marey, Lewis County, Lancaster, Ithaca, McLean, Trenton Falls, Rhinebeck, 
Big Indian Valley, Poughkeepsie, New York City, Staten Island; general on Long 
Island. 

3. FALCARIA Haworth 

(Edaptera Packard; Drepana, in part) 

Similar to Drepana, but with the outer margin regularly scalloped (fig. 438), 
the deepest scallops on Cu, and Cu, (not as usual between veins); and hind wing 

slightly waved. Caterpillar with strongly enlarged warts on meso- and meta- 
thorax and on eighth segment of abdomen; caudal process about as long as the 
height of the head. 

1. F. bilineata Packard. Typically cream-white, heavily striate with brown 
(in the late-summer variety levis Hudson, bright yellow and hardly striate) ; 
with two parallel and nearly straight oblique brown lines, the outer cutting the 
lower angle of the cell; discal dot minute. 28 mm. (H 41:7.) 

Caterpillar on birch. 
New Jersey and north. New York: Plattsburg, Wilmington, Albany, Brooklyn, 

Staten Island. Variety levis Hudson is known definitely from Plattsburg, Wil- 
mington, Alpine, Saratoga, Westchester County, and Brooklyn. . 

4. ORETA Walker 

(Drepana, in part; Dryopteris) 

Eyes relatively large; palpi rudimentary; tongue invisible; antenne deeply 
laminate, not pectinate. Fore wing faleate (fig. 437), extreme apex rather blunt, 
on R,; outer margin more abruptly notched below it. R, arising from the acces- 
sory cell, which is extremely long; hind wing without frenulum, with a rudi- 
mentary humeral vein arising from the much-thickened base of Sc. 

Caterpillar with a prominent unpaired hump on metathorax; caudal. process 
twice as long as head. Pupa as described in the superfamily, showing the short 
tongue and large eyes. The two nominal species are doubtfully distinct. 

1. O. rosea Walker. Pinkish or purplish brown, striate with darker brown, 
out to postmedial line; subterminal region bright yellow; outer margin dark 
brown; hind wing with outer third yellow and only apex dark brown; antemedial 
line obscure, darker, distinct, and parallel to postmedial on lower part of wing; 
postmedial from three-fourths way out on costa, acute-angled on costa, and then 
oblique in, to two-thirds way out on inner margin. Subterminal line sometimes 
indicated by blackish dots. Under side similar. Variety marginata Walker is 
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yellow, except for the dark brown border, and intergrades with the type form. 
25-35 mm. (H 41:24.) 
May to September; two broods. Caterpillar on Viburnum. 
New Jersey to Ohio and north. New York: Peru, Fentons (Lewis County), Mt. 

Marcy, Ithaca, Big Indian Valley, Albany, Rhinebeck, Poughkeepsie, Staten 
Island, Brooklyn. I have seen variety marginata Walker from “ New York City 
and vicinity ” (Eliot), and a transitional specimen from Ulster County. 

2. O. irrorata Packard. Ground wholly strigose dull brown or brownish crim- 
son, without any yellow; markings as before, the postmedial sometimes double 
or almost obsolete. 25-35 mm. (H 41:6.) 

With the preceding form, but apparently much rarer and local. 
Massachusetts and Pennsylvania to Manitoba. New York: Mt. Marcy, Ithaca. 

Memoir 66, Simplified Apparatus and Technique for the Electrometric Determination of 
Hydrogen Ion Concentration in Milk and Other Biological Liquids, the third preceding 
mumber in this series of publications, was mailed on June 26, 1923. 
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FOOD INDEX 

(This index is arranged systematically, following the Robinson and Fernald 
edition of Gray’s Manual.. In looking up a caterpillar, it is best to look first for 
the general feeders and the forms already reported from the plant on which 
it was found, and then for other members of the same family, as caterpillars 
rarely confine themselves strictly to a single food plant.) 

General feeders, normally on trees and shrubs 

opercularis 102, pyxidifera 102, crispata, 102; most Eucleide 105-113; ephemereformis 
144, speculella 152, ainsliella 159, tentoriferella 235, algidella 252, trialbamaculella 265, 
scitula 372, solandriana 400, cornifoliana 406, nubeculana 408, nevana 411, argutanus 
447, rhoifructana 473, carye 476, diluticostana 477, pettitana 477, variegana 484, 
ministrana 490, alleniana 492, obsoletana 494, rosaceana 496, rosana 496, rileyana 496, 
persicana 497, argyrospila 497, semiferana 497, limitana 498, robiniz 519, pyrina 520, 
asperatella 607, regalis 665, imperialis 665, io 670, luna 671, polyphemus 672, promethea 
6738, cecropia 674, ‘torrefacta 678, velleda 680, punctistriga 681, - disstria 682, americana 

General feeders, normally on herbaceous plants 

confederata 144, rutilans 370, hebesana 458, sulfureana 476, reticulatana 477, ideusalis 478, 
flavedana 479, osseana 488, velutinana 490, pallorana 492, alleniana 492, obsoletana 494, 
persicana 497, oculatana 523, fascialis 545, undalis 550, noctuella 558, bipunctalis 554, 
similalis 556, ‘mancalis 557, ferrugalis 560, ‘ainslei 568, hortuellus 608, punctidactyla 644, 
monodactylus 651, io 670. 

General feeders on aquatic plants 
ainslei 568, icciusalis 577. 

Predacious or parasitic species (on aphids and scales) 

aphidiel’a 311, bassettella 358, virescana ? 489, Macrothecine 535, coccidivora 682. 

Scavengers, stored-food pests, and clothes moths 

(These three types of habit intergrade so perfectly that it is not convenient 
to list them separately. The majority of species listed here would naturally 

belong to at least two of the three categories.) 

Tinea spp. 124, fuscipunctella 126, pellionella 127, granella 130, tapetzella 131, Monopis 
spp. 131, ferruginella 132, crocicapitella 132, bisselliella 133, insectella 140, lacteella 250, 
cerealella 305, Blastobaside 308, rileyi 327, mellonella 533, sociella 5384, grisella 535, 
julianalis 539, farinalis 585, cuprealis 586, costalis 586, ceratonie 614, ‘edmandsii 631 
Ephestia spp. 6384-635, interpunctella 636. 

Species feeding on definite foods 

Microscopie water creatures 
fulicalis 580. 

Fungi 

Scardia spp. 123, Tinea spp. 124, croceoverticella 128, multistriatella 128, rileyi 128, arcella 
129, acapnopennella 129, granella 130, cristatella ? 135. 

Mosses and liverworts 

Micropterygidsx 63, laqueatellus 597. 

Club mosses 

Lycopodium: lycopodiana 476. 

Lichens ( 

Eudarcia 77, walshella 144, rileyi ? 144, Symmoca 261, adelalis 538. wees sped 

[693] 
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Ferns (Filicales) 

General: gracilis ? 69, theseusalis 561. 
Osmunda: osmundana 457, weglealis ? 567. 

Conifers (Pinacee) 

General: variella ? 300, shawiana ? 428, diniana 446, dissitana ? 497, imperialis 665. 
Pine (Pinus): fuliginosella 124, borkhausenii 248, vittella 288, pinifoliella 290, coni- 

ferella 300, confluentella 311, haimbachi 348, pini 368, toreuta 396, erotella 396, moni- 
torana 427, buoliana 488, frustrana 4388, rigidana 488, comstockiana 4389, virginiana 439, 
albicapitana, 489, gemistrigulana 439, schulziana ? 452, pinatubana 490, robustella 608, 
zimmermanni 620, sepulcralis 665. 

Larch or tamarack (Larix) : laricella 209, laricella 347, columbia 674, laricis 681. 
Spruce and fir (Picea and Abies): piceaella 300, youngana 3898, nanana 398, tocul- 

lionana 428, picicolana 439, ratzeburgiana 446, abietana 458, variana 486, fumiferana 
489, afflictana 492, packardiana 492, reniculella 620, abietella 621. 

Hemlock (Tsuga): tsugensis 255, apicitripunctella 299. 
Cypress (Taxodium): variella 300. 
Arbor vite (Thuja): thujaélla 300, freyella 346, thuiella 348. 
Red cedar and juniper (Juniperus): marginella 286, juniperella 300, gibsonella 301, 

freyella 346, annettella 346, alternatella 347, rutilana 506. 

Typhacese 

Cat-tail (Typha): phragmitella 324, julianalis 539. 

Najadacesze 

Pondweed (Potamogeton) : seminealis ? 578, obscuralis 578. 

Hydrocharitaces 

Helgrass (Vallisneria) : obscuralis 578. 

Grasses (Graminex) 

General: vagans 215, graminivorella 849, maiorina 470, Crambus spp. 575-604. (Many of 
the species listed below will doubtless also turn out to have a variety of food-plants 
in the fami y.) 

Beard grass (Andropogon): andropogonis 307. 
Witch grass ete. (Panicum): clandestinella 3338, miraculosa 3859, panicifoliella 359. 
Rice (Oryza): plejadellus 591. 
Brachvelytrum: brachyelytrifoliella 221. 
Timothy (Phleum): mistrella 258. : 
Meadow grass, blue grass (Poa): albicapitella 222, sylvestris 222. 
Glyceria: irrorata 228. 
Wild rye (Elymus): leuccfrons 222, prematurella 223. 
Bottle-brush grass (Hystrix): orestella 220, prelineata 222, leucofrons 222, hystri- 

cella 283, graminivorella 349. 
Corn (Zea): areanellus 121, nubilalis 568, zeacolella 591. 

Sedges (Cyperacex) 

General: verutana 470, ekthlipsis 576. 
Bulrush (Scirpus): enitescens 221, madarella 221, robusta 297, furfurana 470, maiorina 

470, forbesellus 591. 
Sedge (Carex): madarella 221, argentosa 221, eucullata 222. 

Duckweed (Lemnacee) 
Elophila spp. 579. 

Rushes (Juncaceex) 

Juncus: unicolorella 209, quadrilineella 213, cratipennella 214, cwspititiella 214, fagi- 
costicella 215, verutana 470, furfurana 470. 

Luzula: biforis 214. 
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Liliacere 

Lily (Lilium): incertella 344. 
Yucca: quinquepunctella 74, yuccasella 75. 
Solomon’s-seal (Ploygonatum): melaleucana, 498. 
Trillium: meleleucana, 498. : 
Cat-briar (Smilax); smilaciella 151, smilacisella 183, incertella 344, inimicella 447. 

Orchidacex — 

Lady’s-slipper (Cypripedium): cypripediana 4738 

Salicaceze 

(Most of the species will eventually prove to occur on both willow and poplar.) 
General: albela 151, purpuriella 175, stigmatella 175, salicifoliella 192, tricinctus 366, 

albicornis 378, apiformis 374, tibialis 374, nisella 401, effractana 487. 
Willow (Salix): thule 68, fuscotibiella 92, pallida 95, saliciella 152, salictella 182, 

salicifoliella 184, scudderella 191, sa icivorella 192, kearfottella 218, saliciella 228, in- 
quilinella 267, niveopuivella 278, fungivorel a 296, salicifungiella 296, salicipomonella 
330, bolteri 370, Sigmoidea 373, gallesaliciana 395, rectiplicana 402, diminutana 405, 
salicicolana 445, heindeliana 483, schalleriana 485, permutana ? 486, participialis 550, 
inquilinella 623, pravella ? 624, carneella 627, fusca "628, latifascia 669. 

Poplar (Populus) : populella 83, populetorum 95, populiella 154, populiella 192, fletch- 
erella 236, dyariella 268, innocuella 278, preangusta 331, dollii 366, tineana 405, duplex 
456, centerensis 518, populi 519, helvalis 561, velleda 680. 

Myricacese 

Bayberry (Myrica): obscurella 89, flavella 173, picturatella 198, walsinghamella 239, 
indentanus 486, karacana 477, participialis ? 531. 

Sweet fern (Comptonia): electrofusca 464, comptoniella 618. 

Juglandacese 

General: juglandifoliella 90, carysefoliela 197, caryana 392, juglandana 491, palliolella 
617, regalis 665. 

Walnut (Juglans): juglandiella 172, juglandivorella 176, nigralineella ? 216, jug- 
landiella 228, testulana 478, demotella 616. 

Hickory and pecan (Carya): trinotata 87, y-inversa 110, clemensella 159, oliveformis 
191, carywalbella 191, caryxfoliella 211, lucifluella 228, ella 228, caryefoliella 285, 
aphidiella 311, bolliana 443, improbana 448, infumatana 496, fumoferalis 569, angusella 
615, stigmella 616, caryivorella 616, carye 617, kearfottella 617, latifasciella 617, ulmi- 
arroSsorella 632, luna 671. 

Betulaceze 

General: corylifo‘iella 89, nisella 401. 
Hazel (Corylus): quadrinotata 85, corylisella 199, corylifoliella 212, grotella 242, 
tortriciformella 254, tristrigella 279, trinotella 285, similana 400, walkerana 401, corylana 
465, exoieta ? 468, thestialis 567, rubrifasciella 618, coryliella 618. 

Ironwood, hop hornbeam (Ostrya): ostryefoliella S89, ostrywella 175, obscuricostella 
191, ostryefoliella 191, tritenianella 194, hamadryadella 196, lentella 197, ostryarella 
199, ostrye 211, ostryefoliella 228, ostrysella 329. 

Ironwood, blue beech (Carpinus): quadrinotata 89, y-inversa 110, ostryxella 175, 
carpinella 211, Psilocorsis sp. 236, 

Birch (Betula): ostryefoliella 89, mora 121, coronatella 158, canadensisella 158, con- 
spicuella 167, vicinella 168, oblitere-la 168, coroniella 174, martiella 193, lentella 197, 
betulivora 198, cinerella 210, lentella 212, betulella 242, betulel a 298, gcedartella 345, 
diana 308, culciformis 870, similana 400, tranmsmissana ? 402, solicitana 402, albeolana 
456, zelleriana 465, trisignana 488, niveana 484, ferrugana 487, affractana 487, betulella 
618, luna 671, polyphemus 672, arcuata 690, bilineata, 690. 

Alder, (Alnus): argenteomaculatus 68, elongella 17 glutinella 176, auronitens 192, 
cinerella 210, ‘alniel’ a 212, belangerella 2938, east "302, goedartella 345, calliphanes 
345, asilipennis 365, americana 370, prunneopurpurata 465, extricalis 561, rubrifasciella 
618, arcuata 690. 

Fagacer 

General: packardella 158, strigifinitella 179, asperatella 607. 
Beech (Fagus) : faginella 236, fagella 304, ‘fagigemmeana 468, luna 671. 
Oak and ‘chestnut : auricyanea 66, castanexfoliella 74, saginella 95, latifasciella 94, 

eastaneeella 198, quercicella 235, obsoletella 236. 
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Chestnut (Castanea): castanee 83, phleophaga 83, castanewella 147, kearfottella 191, 
Jeucochrysella 216, castanee 239, caStaneella 347, pictipes 371, fuscociliana 410, spoliana 

oO. 

Oak (Quercus): heinrichi 83, terminella 88, altella 89, quercipulehella 90, similella 93, 
flavipedella 94, anguinelia 97, platea 97, nasoni 109, biguttata 110, pallida 111, fusco- 
marginella 147, tinctoriella 148, badiiella 148, citrinipennella 148, albostraminea 148, 
zelleriella 148, litigiosella 157, ainsliella 159, alchimiella 176, quercinigrella 177, strigosa 
179, albinotella 180, fulgidelia 182, fitchella 189, bataviella 189 (footnote), quercialbella 
190, argentifimbriella 190, albanotella 190, hageni 190, eriferella 190, rileyella 191, 
basistrigella 193, hamadryadella 196, cincinnatiella 196, macrocarpella 197, conglomera- 
tella 197, quercivorella 197, platanoidella 197, fletcherella 198, bethunella 198, fasciella 
198, obstrictella 198, tubiferella 199, atromarginata 217, querciella 217, Coptodisca sp. 
228, reflexella 236, allenella 241, schlegeri 252, unipunctella 253, querciella 253, xantho- 
basis 258, melanel-a 254, bicostomaculella 267, maculimarginella 268, vernella 268, gil- 
vomaculalla 268, ligulella 284, georgiella 285, cristifasciella 291, latifasciella 292, quer- 
cinigracelia 292, fuscopunctella 292, glandulella 310, purpuriella 329, Swammerdamia 
sp. 339, oreasella ? 346, apicimaculella ? 346, simulans 365, palmii 366, rubristigma 
371, latiferreanus 397, timidella 99, divisana 407, burgessiana 410, murtfeldtiana 410, 
appendicea 464, diluticostana 477, karacana 477, testulana 478, semipurpurana 481, 
quercifoliana 491, fervidana 496, grisea 498, macmurtrei 519, hebescella 617, ham- 
mondi 632, ostrine!la 686, chiridota 657, melsheimeri 658, stigma 667, virginiensis 668, 
senatoria 668, maia 669, cymatophoroides 687. 

Urticacer 
General: fabriciana 352. 
Elm (Ulmus): apicialbella 90, ulmella 92, Marmara sp. 182, argentinotella ah ae 

oecitanica 192, ulmella 197, limosipennella 212, costrictella 307, undulatella 347, 
fuscociliana 410, asperatella 607, ulmiarrosorella 632. 

Hackberry (Celtis): ovina 102, celtisella 193, celtifoliella 194, rubrisparsella 623, 
celtidella 626. ae: 

Osage orange (Maclura): externalis 555. 
Nettle (Urtica) : urticata 581. 
Richweed (Pilea) : pulchrimella 332. 

Santalacexr 

Bastard toadflax (Comandra): comandrana +484. 

Polygonacexz 

Sorrel, dock (Rumex): discoocellella 266, fasciatana 463. 
Smartweed, knotweed (Polygonum): borea 214, shaleriella 214, discoocellella 266, 

absconditella 296, minimela 296, ainslei 568. 

Chenopodiacese 

Pigweed (Chenopodium) : lingulacella 298, hermannella 298, ranalis 546. 
Beet and chard (Beta): perspectalis 544, fascialis 545, bipunctalis 554, sticticalis 556. 

Amaranthacere 

Pigweed, Amaranth (Amaranthus): amaranthella 215. 
Alternanthera: perspectalis 544, fascialis 545. 

Phytolaccacc2 

Poke (Phytolacca) : obscuralis 548, weglealis 567. 

Nyctaginacer 

Oxybaphus: nyctaginella 358. 

Caryophyllacesw 

Chickweed (Stellaria) : cenosipennella 214. 
Campion (Silene): apicialbella 210. 

Water lilies (Nympheacer) 
eon -—--— 

penitalis 568, obliteralis 577, gyralis 577, maculalis 577. 
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’ Ranunculacee 

Meadow rue (Thalictrum) : fuscipedella ? 245. 
Clematis: caudata 374, maculata ? 522. 
Marsh marigold (Caltha) : Opostega ? 160. 

Magnoliacee 

General: liriodendrana 478, angulifera 673. : 
Tulip tree (Liriodendron) : liriodendrella 154, ostricolorella 631, promethea 675. 
Magnolia: magnoliella 154, hamadryadelia 196, magnoliana 498, carolina 673. 

. 

Anonacese 

Papaw (Asimina) : plummeriana 388, cariosa 588. 

Berberidacere 

Barberry (Berberis) : dentosa 588. 

Lauracere 

Red bay (Persea): parvula 340. 
Sassafras: sassafrasella 172, niveiguttana, 459, saracana 476, fissalis 567. 

Mustard family (Crucifere) 

General: maculipennis 841, porrectel-a 341, undalis 550, straminalis 551, rimosalis 551. 

Sarraceniacese 

Pitcher plant (Sarracenia) : dseckeana 458. 

Saxifragacew 

Saxifrage (Saxifraga): saxifrage 371. 
Alum root (Heuchera) heucherana 403. 
Hydrangea: hydrangiwella 226, ferruginana ? 468, ferriferana 469. 
Currant, gooseberry (Ribes): taylorella ? 75, albogalleriella 161, tipuliformis 372, 

exoleta ? 468, fernaldana 515, grossularie 630. 

Hamamelidacee 

Witch-hazel (Hamamelis): superbifrontella 176, hamameliella 199, argutanus 447, 
niveiguttana 459, merrickana 466, footiana 470. 

Sweet gum (Liquidambar): liquidambarisella 154, dorsivittella 301, afflictella 625, 
regalis 665, 

Platanacesre 

Sycamore (Platanus): platanella 92, clemensella 938, albisparsella 267, divisana 407, 
platanana 409, ovulalis ? 547, militella 607. 

Rosacew 

(In this family especially, the species tend to feed on members of several 
related genera. The Hricacew seem to be closely related to this family biologi- 
cally, and there is a tendency for the forms feeding on either to stray to the 
other.) ‘ 

General: crategella 191, fletcherella 209, Tinagma 224, splendoriferella 227, pade‘la 3839, 
falciferella ? 341, exitiosa 370, pictipes 371, pyri 372, prunivora 392, pomonella 396, 
tineana 405, permundana 466, permutana 486, indiginella 619, americana 681, scripta 
686, rectangula 687. 

Ninebark (Physocarpus or Opulaster) : opulifoliella 90. 
Meadow sweet, Steeple-bush, Hardhack (Spiraea): spireifoliana 410, hemidesma 458, 
_albiciliana 458, aruncana 472, spirsifoliana 472, lucina 670. 

Apple, pear, chokeberry, mountain ash, (Pyrus): pomivorella 93, chalybeia 93, mali- 
foliella 147, pomifoliella 158, guttea 166, geminatella 167, quadripunctella 168, sorbi- 
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vorella 168, arbutifoliella 168, fraxinella 177, elotella 182, pomonejla 183, malimali- 
foliella, 191, cerasivorella 208, maiivorella 217, ligulella 284, quaintancella 310, mali- 
gemmella 312, conjugella 347, pariana 353, pomonella 396, septemberana ? 399, nubecu- 
lana 408, ocellana 435, improbana 7? 448, chionosema 456, ma ana 467, minuta 482, 
phenicialis 570, hammondi 632, velleda 680, americana 681 

Quince (Cydonia): geminatella 167, malimalifoliella 191. ; 
Shadbush (Amelanchier) : amelanchierella 97, Psilocorsis sp. 236. 
Thorn (Crataegus): scintillians 86, crategifoliella 94, anglicella 167, crategifoliella 167, 

melanotella 167, inusitatumella 168, crategella 301, curvi-ineella 329, dietziana 411, 
chionosema 456, niveiguttana 484. 

Strawberry (Fragaria): anglicella 167, comptana 408 (floridana 4077), fragariana 488. 
Raspberry, blackberry (Rubus): vyillosella 88, rubifoliella 91, aénea 147, cretaticostella 

213, albaciliella 254, disconotella 297, festaliella 360, marginata 374, apicana 40/, fra- 
garie 407, separatana 455, concinnana 465, tenuidactylus 645, cymatophoroides 687. 

“Agrimony (Agrimonia): agrimoniella 279. 
Rose (Rosa): rose#foliella 91, roseticola 147, rosacella 210, rosefoliella 217, pyricolana 

95, Ancylis sp. 406, suffusana 416, nimbatana 455, separatana 455, cyanana 4058, berg- 
manniana 480, albicomana 480, semipurpurana 481, rhododactyla 644. 

Cherry, plum, peach (Prunus): bifasciella 87, slingerlandella 91, geminata 112, quadri- 
punctella 168, serotinella 178, serotinella 183, propinquella 191, cerasivorella 208, occi- 
dentis 209, pruniella 209, umbratica 211, lapidicornism 215, at antica 217, contusella 
265, serotinella 269, lineatella 280, prunifoliella 304, exitiosa 270, molesta 394, bur- 
gessiana pruni 410, campestrana 452, malana 467, ferruginana ? 468, inornatana 469, 
pallorana 492, cerasivorna 496, semifuneralis 631, promethea 673, americana 681. 

Leguminose 

General: desmodiella 193, lecontella 241, Polyhymno 290, nigricana 398, pollinalis 558, 
mance r eos 607, contatella -626, boisduvaliella 629, zinckenella 629, pumilio ? 646, 
icolor : 

Honey locust (Gleditsia): biscolorella ? 306, pallidochrella 307, gleditschiwella 328, 
leguminana 512, reductella 624, bisecta 666. 

Judas tree (Cercis) : cercerisella 264, chambersana 478, funeralis 545. 
Wild indigo (Baptisia): tristrigana ? 394, baptisiella 608. 
Lupine (Lupinus): lupinella 279. 
Clover (Trifolium): palpilineella 290, roseosuffusella 295, interstinctana 292, anguli- 

fasciana 409, instrutana 453, discopunctanum 479. 
Amorpha: uhlerella 192, amorphella 325. 
Tephrosia: tephrosiella 619. 
Locust (Robinia): robiniella 184, robiniella 192, gemmea 193, ostensackenella 193, 

Trobiniella 241, unctulella 267, pseudoacaciella 269, robiniella 301, insiticiana 397. 
Tick trefoil (Desmodium, Meibomia): violacella 173, pergandeella 249, pavonacella 353, 

fana 393. 
Bush clover (Lespedeza): lespedezefoliella 185, tesquella 325. 
Beach pea (Lathyrus): maritima 409. 
Bean: oculatana 5238, vitrina 528. 
Lima bean (Phaseolus) : nubilella 621. 
Hog peanut (Amphicarpa): amphicarperfoliella 181, morrisella 192, tesquella 325, 

pavonacella 353. 
Krameria: crescentifasciella 278. 

Geraniacese 

Geranium: purpurana 495. 

Rutacee 

General on woody members: citrifoliella 285. 
Ptelea: ptelizella 86, pteleew 239, nigrinotella 240. 

Simarubacer 

Ailanthus: punctella 340, walkeri 675. 

Anacardiaces 

Sumach, poison ivy (Rhus): intermedia 87, rhoifoliella 87, rhoifoliella 172, gutti- 
finitella 198, walsinghami 270, rhoifructella 278, roseosuffusella ? 295, chalcofrontella 311, 
erythriella 3860, argutanus 447, rhoifructana 478, pravella ? 624, semiobscurella 626, 
stypticellum ? 684, ostrinella 636. 
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Aquifoliaceze 

Holly, black alder (Ilex): ilecella 159, cryptolechiella 236, ilicifoliana 412, finitimana 
412, pertextalis 567. 

Celastracer 

Evonymus: multipunctella 339, thestialis 567. 
Bitter-sweet (Celastrus) : celastrusella 348. 

Aceracese 

Maple, box elder (Acer): acerifoliella 76, saccharella 82, aceriella 171, bimaculatella 
174, Gracilaria A 174, packardella 174, negundella 175, trinotella 189, clemensella 190, 
lucidicostella 190, saccharella 197, aceriella 199, subreticulata 847, corni 871, acerni 371, 
signatana 399, willingana 440, crescentana 440, aesculana 441, moffatiana 441, tyrius 
447, pettitana 477, albicaudana 478, semiferana 497, negundana 498, asperatella 607, 
rubicunda 667, polyphemus 672, disstria 682. 

Sapindacee 

Horse-chestnut, buckeye (A®sculus): ssculisella 199, emblemella ? 288, claypoleana 
440, esculana 441, instrutana 453, hippocastana 466, rileyana 496. 

Balsaminacese 

Touch-me-not, jewel weed (Impatiens): agilana 458. 

Rhamnacewe 

Buckthorn (Rhamnus): rhamnicola 87, pullata 180, quercifoliana 491. 
New Jersey tea (Ceanothus): anarsiella 267, ceanothiella 328. 

Vitaceae 

General: falsarius 114, americana 114, texana 114, vitigenella 154. 
Woodbine (Ampelopsis, Psedera): flavescens 106, ampelopsiella 154, quiquenotella 158, 

apmelospsiella 226, absconditella 296. 
Grape (Vitis): speculella 152. vitifoliella 154, isabella 226, viticordifoliella 226, #sella 

227, polistiformis 356, eclipsana 393, viteana 473, botrana 478, lugubris 523, funeralis 545, 
periscelidactylus 645. 

Tiliacese 

Basswood, Linden (Tilia): argentifasciella 86, tiliella 91, clemensella 159, lucetiella 
198, tiliacella 194, tiliwfolie la 216, tiliana 468, limata 548, thestialis 567. 

Malvacer 

Rose mallow (Hibiscus) : Marmara sp. 182, hibiscella 266. 
Cotton (Gossypium) regalis 665. 

Hypericaces 

St.-John’s Wort (Hypericum): hyperella 240, nigra 302, hypericana 487. 

Cactacer 

Prickly pear (Opuntia): opuntiella 183, prodenialis 630. 

Thymeleacee 

Leatherwood (Dirca): dircella 181. 

Eleagnacer 
eleagnisella 217. 

Lythraceze 

Swamp loosestrife (Lythrum) : lythrella 240. 
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Onagracee 

Willow-herb (Epilobium): decorella 324. 
Evening primrose (Gnothera): trinotella ? 282, circumscriptella 323, murtfedtella 

323, Stellella 323, brevivittella 323, eloisella 326, argentimaculella 327, cnotherana 51, 
funeralis 545. 

Enchanter’s nightshade (Circewa): terminella 327. 

Umbellifere 

General: argillacea ? 238, applana clemensella 239, heracliana 2438, pimpinella 348. 
Hemlock (Conium): canella ? 238. 
Water hemlock (Cicuta) : cicutaélla 343. 
Caraway (Carum): cinereocostella 242. 
Water parsnip (Sium): cinereocostella 242. 

Cornacesre 

Cornel, dogwood (Cornus): dietziella ? 76, cornuselia 1738, belfrageella 174, albian- 
tennaélla 211, cornifoliella 226, lindana 399, micantana 464, punctana 467, cornana 467, 
quadrifida 469, rhoifriictana 473, pudens 687, herminiata 689. 

Tupelo, sour gum (Nyssa): nyssefoliella 91, nysswfoliella 226, nyssecolella 621. 

Hricaeex 

General: unguicella 406, floridana 407, hastiana 485, maccana 486, nebulifera 588. 
Sweet pepper bush (Clethra) : pertextalis 567. 
Pyrola: roseomaculana 456. 
Rhododendron: latistrigella 152, rhododendri 372. 
Azalea: azalewe 175. 
Laurel (Kalmia): kalmiella 166, rhoifructana 473. 
Andromeda (Andromeda, Lyonia): villella 312. 
Sorrel tree (Oxydendrum): diversella 193. 
Huckleberry (Gaylussacia): diversella 193, gaylussaciella 212, magnella 228. 
Blueberry, cranberry (Vaccinium): paludicola 89, preciosella 167, arbitrella 167, vac- 

ciniella 174, negligens 228, vacciniella 28, quinquecristatella 292, nzvana 411, schul- 
giana ? 452, interruptolineana 457, permundana 466, minuta 482, schalleriana 485, 
mariana 491, vaccinii 619, fusca 628. 

Primulacese 

Loosestrife (Lysimachia) : lysimachiwella 194. 

Ebenacez 

Persimmon (Diospyros): diospyriella 228, uroceriformis 367, malachitana 457, regalis 
665. 

Oleacex 

General: syringse 367, angelica 679. 
Privet (Ligustrum): cuculipennella 177. | 
Ash (Fraxinus): fraxinella 177, asilipennis 365. 

Gentianacer 

Floating heart (Limnanthemum, Nymphoides) : seminealis 578. 

Apocynacer 

Dogbane, Indian hemp (Apocynum) : apocynella 183. 

Convolvulacese 

Morning-glory (Ipomcea): somnulentella 153, clemensella 332, gemmiferella 332. 
Bindweed (Convolvulus) : monodactylus 651. 

Polemoniaceze 

Greek valerian (Polemonium): polemoniella 218. 
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Hydrophyllaceze 

Phacelia: macelhosiella 245, zelleriella 246. 

Boraginaceze 

Comfrey (Symphytum): schalleriana 485. 
Stoneseed (Lithospermum): longimaculella 246, 
Onosmodium: onosmodiella 179. 

Mints (Labiate) 

General: acanthodactyla 644. 
Bastard pennyroyal (‘l'richostema) : sexnotella 324. 
Skulleap (Scutellaria) : scutellariwella 275, inflatella 354. 
Sage (Salvia): onythesalis ? 570. 
Horsemint (Monarda): signatalis 571. 

Solanacee 
General: operculella 276. : 
‘Nightshade, potato, eggplant (Solanum): nundinella 270, striatella 277, glochinella 

277, perfusalis 554. , é 
Ground cherry (Physalis) : lavernella 275, physaliella 297. 

Scrophulariacese 

Beardtongue (Pentstemon): lavana 513. 
Speedwell (Veronica) : pterodactyla 646. 
Orthocarpus: feliciella 360. 

Bignoniacewe 

Trumpet creeper (Tecoma): tecome 529. 

Plantaginacere 

Plantain (Plantago): plantaginisella 185. 

Rubiaceze 

Buttonbush (Cephalanthus) : cephalanthiella 326. 

Caprifoliacer 

Honeysuckle (Lonicera): fragilella 194, xylostella 342, flavibasana 475, amorata 655. 
Snowberry (Symphoricarpus): symphoricarpella 195, mariewella 194. 
Viburnum: viburnella 216, logiana 485, juglandana 491, dryopterata 655, rosea 690. 
Elder (Sambucus): argenticinctella 247, tertialis 561. 

Cucurbitacee 

Squash, melons, cucumber: satyriniformis 367, nitidalis 549, hyalinata 550. 

Composite 

General: crescentella 159, ignota 186, juncidella 281. 
Ironweed (Vernonia): vernonixvella 215, ambrosiana 472, subnivana 483, rana 509, 

flavidalis 567, paleaceus 650. 
Joe Pye weed, thoroughwort (Eupatorium): venustella 180, pulvipennella 238, eupa- 

toriella 286, bassiformis 372, leopardana 3888, slingerlandana 472, eupatorii 648, elliottii 

Tarweed (Grindelia) : electellum 634. 
Goldenrod (Solidago) : solidaginifoliella 147, magnella 156, niveella ? 157, solidaginis 

186, pulvipennella 238, galleasteriella 273, gallesolidaginis 274, salinaris 274, banksi- 
ella 276, flavocostella 281, inserrata 281, tripartiana 415, scudderiana 415, obfuscana 
416, deseetana 416, juncticiliana 425, dorsisignatana 425, marculenta 557, terrealis 561, 
fissalis 567, funebris 572, lobidactylus 646, homodactylus 9, montana 651. 



702 Foop INDEX 

Aster: errans 157, astericola 179, pennsylvaniella 185, astericola 213, ericodes 214, 
duplicis 215, granifera 215, galleasteriella 273, subterranea 274, busckiella 274, bracken- 
ridgella 274, nonstrigella 281, leviSella 282, essexana 4383. 

Diplopappus: gallediplopappi 273. 
Erigeron: gentilis 567. 
Everlasting (Antennaria, Anaphalis, Gnaphalium): gnaphaliella 354, mucidellum, 

634, tessaradactyla 643, stramineus 650. : 
Rosinweed (Silphium): bipunctella 425, giganteana 427. 
Marsh elder (Iva): ive 296, elderana ? 511. 
Ragweed, Roman wormwood (Ambrosia): ambrosiwella 147, heliopsisella 147, Buc- 

culatrix C 157, ambrosiefoliella 158, ambrosiella 186, Psi-ocorsis sp. 236, mediofus- , 
cella 269, washingtoniella 282, chamberse.la 282, strenuana 413, cataclystiana 424, 
peund ana ? 457, ambrosiana 472, infimel_a 635, pumilio ? 646, inquinatus 649, ambrosie 
bys 

Heliopsis: heliopsisella 147, ithace 3873. 
Black-eyed Susan, Golden Glow (Rudbeckia): auratella 183, similiella 306, triparti- 

tana 415, grisea 498. : 
Sunflower (Helianthus): fusicola 156, vernoniwella 215, flavocostella 281, helianthana 

437, birdana 501, helianthales 559, electellum 634, deciivis 651. 
Actinomeris: ambrosiella 186. 
Bur marigold (Bidens): atrodorsella 238, otiosana 413. 
Yarrow (Achillea): pallidactyla 642. 
Tansy (Tanacetum): striatella 305. 
Artemisia: emeritella 243, axenopis 275. 
Fireweed (Erechtites) : insignis 154. 
Groundsel (Senecio) : senecionella 240. 
Burdock (Arctium) : lappella 305. : 
Thistle (Carduus ete.) : fuscicolella 350, eboracensis 350, carduiella 354, carduana 472, 

subsequalis 572, carduidactyla 644. 
Centaurea and Knautia: montana ? 652. 
Lettuce (Lactuca) : bunteana 511. 
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GWENT TA i eysy sya ek ies oe) s/o) aio jovsh oessadevereie 414 IWEDLESSATIAL He Bours rete ees elev ne terete ieee ee 

230 CUHCIZELAR eerie hia oA aio ale ote ete te eune 159 Pepressarwudsw teers cre ciccleeisicrere 
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GOLASa dyeironccavera versie aectone vecenene 686 Oe, 434) 
Mesertanay jeri olelaions.s stelisustevie levee 416 
DESI Bea evaievaegeteierosenels reieiateieeerec PRO LO 
Gesmodiellay. wien) sce eie nese te emt 
Gesmodifoliellay snc iecesele ceca sue teneuetere 173 
determinatellay .c7Ac005 2 5 c.c1e cine nieve Neto 
detersella, Gelechia 2.0 2...00. 0.05. 201 
detersella, Gnorimoschema ........ - 2a 
dewtschianain va aa. c. esos eee 509 
DiacChOrisia is cciae suscsmoners eka tee cat aenehione 134 
WTAE CHICA cera oeiskeea eens ie eee RO 179 
diana Ar ocynnisiar veucnsccrocraee eee 12 
diana, Allononyma, Simaethis...... 353 
Gia phorws! | seeks Se ual ee ee 338 
DIASEMI ae pial cvels cece lel aleravete assereaiekere 558 
DiaStichtisecky oe dics ciessabal suctunyaheeeiene 545 
Wigthraustae eve mise susceeedcnetnee ee OSO 
DiBtTm aya ceustonn: cscs cuneicaveloaie Mane ae 590 
DiICHOMEHIS tee wey ieee 283 Cer 
Dichroramphare oe ese cee ee 388 
DDI CEG eT icoane «nanan h eecieaee eat am iteera ee Neve 
Giety mma ye ees Bi ccat coco calessyeie tare len sonst 
Dicymolomia 
CES Aa he en as EO Ee WO ly ha) ae eS 
TDICEZI aati eeletorsaate a cerane aisle Gusak cect 
GIiSLZIAN ay cetera itex sosh cists ane penceoe Coto caee Rede 
GieEZeM a Ae cere lureeos es conece eroneuonevcmeaer eee 
difficilisella 
diffinis. 2... 
diffusana ...... 
Giluculella eye tee hi ada 
diluticostana 477 
Gimediatella aero cee a cee 637 (fig. eeu 
IMIG aa eee eedecie cee eo ar 
GIMId ata Mee Ee ols wee caren soa tae 
Gimidiellayy vert eerie kita ie ea al agence 247 
Giminutanay pes ss Ac iers spore eee 405 
Gimorphellay Fito wevcincte cee ce eee 287 
GMT a eS ae ate, cei aceasta nthe Ieee ee 446 
UOT DUIS ey ses easicuanere gous te log ens Sian ese 561 
IDIORY.CELIAN ntaiercesi cele ee ee 619 (p20) 
GIOSP YTS ayo ays evecare alone nee eee 228 
Giphiteralisy (ose eh oe eee ee - OAT 
INC OL a a ee oi le a eral re BONN ea . 181 
CISCAN Aw eles se Voy woke ree oo tanlil 
Giseiferaligy) .y.5, ccesrouetse Mean ho aloes 586 
Giscizeranay nese crsirak vege earaeeeee 411 
discoantlell ayy sie cs ones au ea 271 
Giscoferanay, ee ussevaice cis coca tears 410 
disconotellay asin enone - 297 
Giscoocellellayve ie csc ce eines -. 266 
discopunctanameis soe liste ee 479 
@iscopunctellawa ns teens ers 
CES DAT See yarat erie oat hee recta een TT 
Gisperselhisho. Aerie yeaa 528° (Bo7) 
dissectalisi, a2. nele sce orate -. 968 
Gisseetellay or tN cede Wane se gues ate 298 
MISSECEUSM Rc eicrcaes nea ah decease eae 598 
Gissitamay iy sos eeeee «scotetonsieeconveroy ods - 497 
ISS triacs ervancesusvereda siete yen ewes 682 
GIVET SEL aoe eee Minnie ae cca No iere tae aban 193 
diiversilineatar essere musket inet cic 13 
(IVES yetsicrsbaneveduce icteric en etn eee 311 
DAV TAMA sever in aa Tee ileter ee cone 633 
Givasana,) Ancylisi crane tee elect eae 407 
divisana, Peronea, Acleris, Teras. ae 
MOM ECAN A iis kc ono eee a een 
Qohrnianar sce ciel lee ee 3878 (fig. 243) 
MOLAD eT ay coceieveners coon cceters alone eee rons 286 
CLOT ery eae terry ela miele Mice 366 
GONTONMAN AG ercsatererey evens kere ee aE 398 
dorsimaculana Mates oo. es cme ee 507 (508) 
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dorsimaculella ...... su snsyersneists deo LS 
GOTSIPUTPUTANA cic’ ns eeleredennetonenenenere? 481 
Gorsisignatana <5 ..- ce neice Monotone 425 
dorsistrigella | 5 ...). <te.0 «retenedeneneriens toe 
dorsisuffusana ....:........-.< Sando Cols) 
dorsivittella) . 0c... iss: scanner 301. 
dorsomaculella 22 oo .c.c ier eedenenotedoeneys 318 
Douglasia .......... 219 (fig. 130), G24) 
Douglasiide. 2 2:s..0ha eco ten nee 
MOXCANAS ob. ood. po shen eee 
Drepana. si.) ie cicccunekegeee noses 689 (690) 
Drepanide, Drepanulide ........ c6 
Drepanoideay) 2... ~ sc eraee een 684 
arya digg eles. cicde cements 219 (fig. te) 
TYAS) | diene coissi elie sieve lesen snehenene on MCs 
DryocaMmpa, soos. oo aoe 666. (805) 
Dryope, Dryoperia ................. 317 
dryopteratal).). 3.) <1). cesciencieionenctenemelons 655 
Dryopteris) viii le nceer eine renege 690 
dublana! 00 ee la eee nee 410 
Aubitana.. ses ces wo oe eee eee eee 513 
dubtosella \.o)o6c..o. ea eee eae 341 
dubitatella, Psilocorsis ............ 236 
dubitella, Parornix, Ornix.......... 167 
dubitella, Trichotaphe ............. 281 
AUT IANA 0) ee ee ee Oe 442 
duodecimlineella ............00--0. 179 
Oh bh0) (:>. qua i aE Gra GGG od 6 456 
hb) a) Oko | et Eee ed oo bb. op 90 215 
Duvital 5 sok eee On oe 288 
dyarella) Amydria’ ij e)-clarnerteneniee 139 
dyariella,. Gelechia, .:c/ccccverererenentoene 268 
DY AVIA Bil scenes ace0 chelsea ee ee 608 
DYSMASIA |. cine sce De ee 139 
DySodia. ak ile Sass anicoe eo 523 

E. 
BACT OS. 6 acce oi. 5 us $50 heey ohh 
eboracensis) 56 620 s| ests eee ee 
ecclesialis: (fu... hide ecitiere eoeee 
WiCCOpsis. ir. eleysisia ie ns eee 
Bedytolopha ......2. .« « ween eee 
CCHIPSANA oes ei56 Se Actors Ce 
HWeonomidea 25. .. cis.c, sielolar enone 
HMeteedemia® oo 6... cess Sees 
HMdaptera: oe. .ccciacs cow teee eyeee ee oe 
edithella = 2.5. 25. 1. «owiehe so 
edmandsibs’. ...\.2 sd aeee eee ee 
CAMANA ico cies ok ss tig teue eels eS 
COONIS) ooo cise soso 0c av euelleuebeke nent IOS 
edwardsi. Conopia. Sesia, Sanninoida. ono 
edwardsii, Platyptilla ............. 
efflcitalis’ .c6 ou dod eee 
effractana: \..6.:00d« eclniia meee 
effrenatella. ..... .:... «ssa gminreewerree 
LD} -4:)-1 i: Rae MERTEN NC GG OG'0-0 6.0.0.0 
EGO eo ieisiteie se eib's ie 0s ele ee eS 
BM OthOa) 6. 6 sice-e dose crovsie eee 
ekthiipsis: |... is end te wee 
Elachistide...... 218 (224, 225, 318, 358) 
Elachista. see Aphelosetia 
el@agnisella, 4 ..ihsic se cis so sian 217 
Hlasmopalpus ... ... 0.22 «cium 628 
Bilatoblal 2.0. «ler suscheieluonet torch ,. 124 
CLMOTANA, ooo. 5 on iis wisis ole lsieeielelonehseenete ener Leds 
eClealis: esc. ob cw dale ee eee 553 
electellume 4.600) aso ene eee 634 
electrofusea (266. seen Seen 464 
elegans, Packardia .............. 5 aly 
elegans, Crambus <2. 22s cme meee - 601 
elegantella, Gracilaria ............. 174 
elegantella, Aristotelia ............. 296 
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elena, Acrobasis 
CLEA retro achece sieeve ds wien Bee 228 
@bo mr, DIO GH a5 Goins aloe iDeieote 107 
elliottii, Pterophorus, Oidematophorus 650 

(649) 
CLOISAUA,. « siec. codigo Ra Sern Ee 326. 
ClonPellamiem cir stecevs. oie tic isceierneeicnceeee, Lute 
ROPE Laan terete av cc coe cusue's cecshopaanereae 579 
GOUGE  S Slain. Sicko CO CECnOTRCRCRE CERO TIGRE RerE 182 
TCO Laie eres ete eae ere oreo ovcbuyaseuenon: 635 
elyella, Erineda, Stathmopoda....... 358 
elvellatmHolcoceray se... nee occas 313 
emberizepennella ........... 162 (fig. 120) 
Or Leme ll avarcyvevevcieres cisisiisyousssiscensisex onsets 288 
ementtellamcrecrereleciieieisCsiovcnels Sleveicuetelans 243 
IDI ORORID. Bb 6 ooo Ce DOO nee 106 
Enarmonia. 390 (398, 428, 429, 440, 447° 
NTI CHV Saat olerarctoks cela) ccisrehwlionaieleuensie aie 298 
JONG TROIS) 956 Sig's 5 GG 0 UGS Sri eerie a 250 
engelana ... 
engelella .... 
en BOOS CC DO 
Hnicostoma ... 
enitescens 
Eoreuma ... 
ISTO 15 6.6.0.0.00 COO BDO GO 
ephemercformisie cs. <ccccle «ee sersieceece 144 
IE IVES CLAM eerste ver nile: oils Zcle oer ovatallelenavovarets 634 
ISDH ESTIOGES) Micccrciaheereisicrsienane se toceneneveraie 635 
EDHIPDIAISM ees ceicuswtere as cieieveie'eevers avebere 558 
Ephippiphorayeeeress cle ca cisieule cleletene 390 
FE UD Te my apes syens ea oicistes eves eveceimue) evevaseusre 412 
Mpiblemide ya. ss ccse lc ewes ace emote 376 
IE PUDTO MIT Eee oo icwevsl oj eisien crosman ove oaseys 387 
IPO AP ECLA hiss ecese aie oie eleisie ee a wei erate 682 
SUC AMUN ere cov eieleisiee ce scare leeters ievecse one 246 
SDICOLGM VAIS Moisi ayei ens ose ie lereveisvexe ss erover eis 282 
PES VOLVO WAP roles hey eieveyeriove s eho neveos cl elanclele 342 
ELV OT ap NT Ae eer pea irol con havevevovavevanatener acas 243 
ATTA ese asin wis csc ererslishicl everaneteneae 315 
Epinotia.398 (395, 411, 429, 440, “444, 445) 
LPI AS CHUA ete ccetele @ os: ess vellniercieleysnesetels 605 
Mpipaschrinsey Vee ye Wave sere cietals 604 
HE PIPVEM aie a cicicia cise ce cies « austnrseatiovexens 655 
FE ELST Be eeatalesshs its) valeliores cveretoteccvetesels 654 
Epischnia 
Episimus 
Epistetus 
Epithectis 
epixanthe 
eppelsheimi ....... Rfaatacoud 257, (fig. 168) 
Equitellar Gees. ac < os sles SHavelevelavae . 318 
EGGCEMLIS Mme ces fore ieie ole rorsdenarohaterciatebets 569 
ES CUS MMe eee tes cate vale? puesto alate latoresenehesene 294 
CLLCOC ESM ere ere oametcvorele. atelotaue auatoveraiens 214 
ETAPOLTONE I Aree yasy ere) a lsis-o lous toc ormo nei ese opotaie 185 
PTAC Aree ap enccosers ieee etea sevcievos eve Stsuei ays 358 
EITIOCED AAMT tis hele els ote erstetencteoe 64 (65) 
LOPICCIONEINT ED GiBG og ousbb OOO Ub OU DoD 2 
Ericrania ....... areneveniiter Teonshotenetacae OD) 
HW RIOCTANIAIVEY meine elec ce eel cera es hoe 
EriFETONeEllAaw ist. cassia s eveicte ss cheiouteten 185 
CHIP ALUS reve oy cele. srevei evens clerouarsnintalele -- 5388 
TOEPT OLN, 5 iy Gatcc Re NCE OR eRe ER NERD ie een ree 329 
GLOtCLL AM favs aie ecsi sifoe. 6 6s anaver te a enteiee 396 
GLEAN CL avert cheer. ici ais elelereretetsrstetet terete 123 
GELATISM occ ore scl cueh sre licievsue olekeneicecmelerae 157 
ENraAn Sella. eis kisi nhecee se weekaole oo DS 
erat el amr eray ctcts levee) calls) ctotterel olor ek svete vene 317 
EY. CHING) hyelelsielels ic ciel oe 000000000000 44 
erythriella ....... oS ounOOlIUOOGOODO OCS 360 
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ESSOXKAN Mimrerolcielevelcvelerorerenetencichetodevonencienors 433 
thm igyy sare seve c nssusucnevovoleteie creas ebale cones 244 
NOGLON aye vorese,cowvoravereveverescvorckonvereietevensnene - 629 
IDE NHN NE Gob osoepodoodoanoodead Ze: 
DMO ME, Gogh GcKago0bbobbOD OOO DoS 458 
HWuchromia ....... toe ara wer atedenenorenccetens 669 
Buchromildaey circ clei ccisiarc erence seek kao 
MUI CLO aiey eters ep sretsie ue aloterensetecioheotocsions ret im es 
Td bE Ie SE Amoco oaopoood ood onc dan 102 
Eucleini ...... ; ue Sienelieceiouslategeversuerst p 106 
HuUCclIeMensiaw qua noeccincmceere OO 
Hucnemidophorus ................. 642 
IU COLOVIGA cca/ ecevecsnons ve aporous eteolenaieneleue 302 
Eucosma....416 (398, 412, 435, 436, 448) 
MUCOsINIde. Meee Nee ee 376 
BOCES 33501 dezeocJossssuse:: AV 
MUG anctays oe crc sieve sieKevorabelelersuepereremernrs V7 
Budeilinea ....... ejetelle orate eerieeckcraey 689: 
DIONE, Beso 0cc0e500 aWavarsiaushoreneae 411, 471 
MUG Op tis ey vareieteverciere oie Seawater orcpewen mee 549 
EUG OTCO AN Kea store crecelenekere ccolenedeiareheneiense 633 
NTI OT Ae rc wets ole ve clekevoletel ssenalstenn eens 583 
HUfernaldrayrycrvertereteriercicn: 589 (Ag. oO) 
Hultgren. SV arene ral evaeiie caret etcvershenenesstene ke 489 
Kulimacodes) eae sce ccielsrceseiackpe lOO 
QUIN A lis avers coahacintedtrereuenccorauontetevel arenes 426 
MUM eYTICKIAY is ciene eueversucrevsisveonstn ie 234 
CNONY Me] LAR wcrc yeteyclelershenedMoKeKe cue RLS 339 
eupatoriella, Acrocercops .......... 180 
eupatoriella, Agonopteryx, Depres- 

Rict  aeret a aun ciency ed A olmataid cloccots OFa/0 238 
eupatoriella, Dichomeris, Ypsolophus. 286 
eupatorii, Sesia, Conopia............ 372 
eupatorii, Oidsematophorus, Ptero- 

DHODUSMeocrelecicieteloters Rievaketsbertetehe ess 648 
WUplOCAMUSHeeerecoucloielerclenehsreeo ete (123) 
EU POE CHa ere: tere cers SOdOUOGOObOD .- 5038 
Tupterotidae ......... ekoteledenenchener et tes 678 
(MIDGIE YG Sigaleeoo OOOO OL alicnduayauetevenencrs 309 
Hurhodope .:....... Sahota olioke ‘5 638 
Eurrhypara .......... edyeeeevern eee LOO 
JOU PAKO ONE Gegedooa abcd spevekevereteceenstre 655 
MUTY CYCEALUS ein) «ener pensions Blo c.010-G10'o 144 
JOIPAAK Sooooononouo due OoUUGO OO 220 
Murypeyeuis BU NAS. aon oy silatatouartasifamese ciate 416 
eurytheme ......... GhagoldliooooDddS 12 
Muspilap tery Xa cleieiceiedevstersiorey reneucwene 168 
UStixdaercncicrsrrereretenerekere 
Eutheca ... 
Kuthyatira 
Euxanthis 
Huxoa ... 
Huzophera 
Evagora .. 
Evergestis 
JOKGB EY idaly oboe oben Oe 
VAD DEN pete cteteneicicseieletsicns 
Hxartema .. 
exasperatana ........0.% HAO oad OO aol ese 
exclamaltiomisiya ciara celcisroreeielclelecueneroveie 646 
EY RETUCCT Ar recevcilenerctotenerctehelenenetenctcnsh ney ete 443 
GIN) fooo 008 6 uceooHoOO OO mobo OOa0 599 
OXTOIL A Mie a icveniiederaialcionsreeuerebarenerenstenene 629 
Grolalty Sogo asdo00bobbadoadoD0G Sad 370 
exoletaei ccicielcnerciekere sWanah svete eeaneentte 468 
CxoOptatelliac ecisiochelsie cciekoker Nekeicnel ters 356 
EXPAN OG ENSweierelessieleveieieveletenovenca tenon tenses 607 
exportaligs ......... A Oia Ciclo Ie 545 
SXPULETI A Si ala wisps seers eseusucedepelaqerarere 687 
EXSICCALISieerrertelbonxencleterorenekoroneleicnelekots 603 
Externallsmerwtcroireciysisversidmciehetcnererelis 555 
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OXLORTAS Wars his tsaawolend lave iece els sassionaseue, aus 599 fitted) \y.) 0/6) spies hee oe he ee 370 
Oxtricalisi Gye ee we aie be irik ate Mise Oi flamensella ios ose eee 344 
@XtTIN C1Cella Wi ae Re Ae RRR eee 355 flavana. ooo SN ee eee 425 
(eb: hy WK ip See en te a SSN ey A a -:. 614 flaved ana’ is 2). sicuaiser eae wee 479 (455) 

flavella oes is cnn as eetede none ne Reet 173 
F flaveéscens: oo 3: 662 ca cease 106 

MAD LOLA iis eyes eRe ra ti ee bogie mike Gye) ewan 248 flavibasana’striciiy o. ssrcvencencueenekcmerene .. 475 
LAUT CIA ays WO WAN A Ae Hea RIN AL Shek a Re ttey Sigs flavicomella:” 50.4. eee 240 
PASC Bees ire teN Due ee OR: RIN tare 304 flavicorporella) 73.02) -2 ccc eae: 
fAZICOSEICElT al WAR Eee & eeecce eevee chen sten eel favidalis: oe er See eee 567 
fagigemmeana jr tessindcle sensi tae 468 flavifronitella) 1).), os. scram iene 350 
FACING Ae Rena ee ee Ee ee ke ee 236 flavimaculella (5 oe tere 173 
Halearial ae eee ed eran teh ns ee OOO) flavipedellai cn es jcc eee >. 94 
TAVCAEAC MAS ae ues a eon te Oe Ait ona 328 flavivittana, Clemens: 32 eno nae 486 
falcatariaw creck Seman Lo Ne 688 (fig. 439) flavivittana Robinson’ 3.30) sae ene 487 
FAveiierellayy vette tele ue sneer 341 flavivittellusi 52> ecncm een _. 284 
LAISATIUS Hoe ieee eek Meee Oa ome ee .. 114 flavocellanay 5 ee oe 413 
nee) 00110 We a Re ES er Mag a SNC Ibe a tet aS 485 flavocostellay yn. i een ol 
PVT eee er rect hoa suceal Ghia ete coke oestrctheee rete 393 Hie hve Meee hy eee ICI vono co G\G:aG-0'o o.010 111 
FATA CATIA Ne eee ea fami Bar aN ae wae are 444 Aegialign oe be ee ee etree 570 
LATINAS We ees rR Fels Societe totais ace ee OO fletcherana, Laspeyresia ............ 395 
PATTI AA Ae We ceee to te ee ee OLD fletcherella, Lithocolletis .......... 198 
FASCLATIS AL ea ie eeitle a ae al a 8 545 fletcherella, Coleophora ......... so 09) 
PASCAL Arce Nth et tak Tees tance eeu Une SOO S fletcherella, Psilocorsis ............ 236 
fasciatana ........ Aish Rete Ree eh eee AOS flexilinealis: 23:2 3)Asssse eee 532 (fig. 315) 
LASCICOLETT Ai eee Ai eel ta ee ane 623 flexuosa (ob Seis a ee ee een SLE 
fasciella, Diachorisia, Homosetia, Alexurellay ioc 5058, 5 cise eee Rem Oe 
) ETS AIO Map Ra Ss Aad A hat a ae al eae a ian a 435 NO CCOSATIA We either caeuen esters Hea cnenald 509 

fasciellas Marmara, yoo nist een 183 floridana, “Ancylis) 2 2525 ccna Oe 
fasciella, Lithocolletis ............. 198 floridana, Apatelodes) <7. )-raclarmieveneierenees 678 
LASCIOLAM Ne Wee nGnee: oman care 112 floridanella * 22 eyes ee eee oO! 
LASCLOlATAg ep ere: eee tire ae floridensis, 6.32508 teas oe 
FASCLOLEI Ay Aero nye ein ae oleh iee meee 623 floridus 3) oe eee ee .. 600 
TENE Vb CD ra UMS ics heneee nu teal 364 fluvdalella oa ee eater 266, 264 (note) 
TAUMUSee seer ernie ee EET eD 16 fodinalis) 22. 2 2. 4. ee eee) 
FELICE V Aue A ee React See ra ae oa c ener tad 360 0210 (ch a: ee eR REE SAISicAtG po Gia/o 465 
LETICLEATIA Tees ceed hint ae Miles MB eee ae 389 fond ella wenn sertcre ecco Pd ts Oey 'b 269 
FEMINISM Eee enstan cia eae eeene Laie 578 footian ar. es.) Sas ae eens 470 
fenestrellay ioe ea rn 6 333 (fig. 197) forbesellus) 002905) Ge eee on 
fernaldana, Carposina ...2.).5....% 515 forficellusy 225 SS ee eee oes 
fernaldanas7Phalomiane cee ce: 508 formosalis: ) 655 fen 4 Reo 
fernaldella, Cryptolechia, Machimia.. 235 FOTMOSANA: Oe) seks eiecoehoeee encom 432 
fernaldella, Agonopteryx, Depressaria. 239 formosella, Gelechia ..... 005252. 268 
fernaldella, Trichotaphe ........... 283 formosella, Tetrolapha ...... ieee 608 
fernaldella, Cosmopteryx ........... Sol fortunanash2 tac hot 28 Seen 446 
fernaldella, Thaumatopsis ......... 594 foxeana i336 2 ee a ele: 
FELL ANA atte ee eat Teer Ria noses AT7 fractilineellav= =. Ss ery erie .. 140 
FELTIFETAN Ae ee CO eee ae ee Gia! fractivittana: “222.226 3a eee 495 
Per GUS Als Ae eee SS MIEN a Ea 560 e fracturalis'.. 02.08 44 Se ee eee 546 
Ke 7 oN NE: Wyn OLUD EST ac) cel pune oer eee Gia 490 fragariae, Parornix, Ornix) 3.4.3 167 
ferrugana, Peronea. Acleris, Teras... 487 fragariae: -ANCylIS)> .sonietenitee eee 407 
ferruginana, Thiodia ..:)!.22)7.4 .. 432 fragariana, Peronea, Acleris, Teras.. 487 
ferruginana, Cymolomia, Exartema.. 468 fragariana, Tortricodes ............ 488 
LELLUPING A Hee hee OSS fragilella (624) 056 823 Sea eee oe: 

_ ferruginella, Monopis ............. 132 franconiellay 22.550 525 acne om Oo 
LOLTUSIN OSA sh ere ee et ee 236 fraterna:¢ 3.65323 82 See eee 108 
PERV Man AV eee ea ER EOE ESCO Aen bal nate 496 HERA MCh nian MIO aIOO O680.4.0 0.010000 464 
FESTAIVETT a eee kl RR eee RRR 360 fraternellay Oe saiicisisice ccueton ante nene 318 
LOS CATS ey ry re Cee aA 9 ete hear ar Nn Re 569 fratruelis: iocccu. Set ck sce eee 422 
PESEIN SLT ah BN HO ASW Sait SIRE 168 fraudabilisy Wes cic. i: revenersttetebeeneeteene 422 
LEUGALIS Boye Ce Oa ie aie ae Cee 561 fraxin elas. ifsc sci s ce eaeneeoe eee 177 
Fidel arene Mer Ay aye mentee a eae aU aw Ais 315 Shy b ab Ve BUM Sato mron ccc ogo Go 
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superbifrontella> <2. .52 22220 loeeeee 176 
SUPLREMA: 3 3ii05 95.3.2 ee 666 
Swammerdamia 5. 4.4 > see eee 339 
SVlep tas i. ies Acs we ee 548 
Eiencoleiar Gelechia - RES SOG oo co AKO 
Sylvatica .. 421220 seine nee 682 
SYIVEStrIS 2.00 se oa ee Se ee 222 
sylvicolella, Epithectis ............. 303 
SYIVINUS =. 262 wee 66 (figs. 40, 41) 
Symmoca), ) tiveiitscscic ee eee 261 ' 
symmochlota’ 4.252). 5.0o eee 242 
symphoricarpella (33445 eee 193 
Sympbhysa of. ce eee OS 
Synallagmia 2)... cctn yc thaeere eee 333 
Synanthedon: 2.05. c0 eee 368 
SYTINGSR (osc) cise eee eee 367 
syringicola) | 2.0%...) -t ee 

uh 
tabaniforme critics eee 361 (fig. 2) 
Tachy,ptiliay 7535) cus sername 
TACOMA, 6 eiiieierdig sisiers Sere Pee oe 
teniella:, .i..ieics ascot scarce 257 (fig. 156) 
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ITAA 6 Seomoodades Ho cocono ooo 289 
NA POLIUNAC) oc eteys lc eicies «le. oer enelne eke y= 142 
LINE, -cb:0 OO OREO SISO OTERO AECRORAIOS 546 
TAGGING: olsles Gove ooo Cleo mma Coo 607 
SURTIUG 6:6 SiO De Dee 637 (fig. 399) 
(IGEN oo¢gdeoesioowob lu Une OOO dO 414 
TOMO WGIEL GooguacoucusooOnUOOOU Cac 131 
(HENGE  scoogopedaunadaueodoeda 430 
(RRUGIAGA sooccoaoecpdgausooaoceae Jin 
tartarella, Holcocera .........--..:. 313 
tartarella, Elasmopalpus ........... 629 
TEA 9 ob Din eo Sle OO IESE eee eno ome 2 
NAV SCLOMM Ee er ererere others ils lene < oheicTane-ene .. 302 
iMRI ssoosqcoopogdomoocgoddaas UW) 
WEDD -coodacccoocosunmOMboGg 0GOuC 529 
NSH, Séog0couddooUUeO COE OOOe ee 
HOLAMONIG CSS cereale lone se eee let soles ial 
YUSIER, 6.6: 6: olp a tG OLO NE Ga DI EIDRC REE Roa ERC 671 
Melelamer rio an aes eeiaec'. is 202,481 
SUEDE  gigials.cio.d.0'6.0.o are neo cacecO 291 
UGMETANA oloducocscocbbaGUedOUeDG no Gly 
UNTER, clplgdigud oo G.01G oe On CCR Foo ali 
(RINGORANM, - Coabeoo ons ou e ee aC 317 
tentoriterellal gy s5.2-. 62... ees es 200 
UOT ACAOG 6 ooo Sloe Ie OOOed 645 
LCM SP EVOCMIALI Shoes open. eis ls, wee tse erete 11 
EenuiseeNcrolophust cei... 2. errs st Jo | ali 
TANIA, 5 bolo o colemomoom coma odo .. 260 
HODHEOSICI Lapras ryeteteters so ove oyerrerere fore .- 619 
INET AS Per ieee he aise syoud's Gone een SOU 
terminana, Cymolomia, Exartema.... 465 
terminana, Hysterosia ............. 501 
terminella, Nepticula ............. 35) teks) 
terminella, Psacaphora ............ 327 
TORII MACHEY 4 ideoodaaaoodasosdao 1 
Gm, 166 Golols oO Solaeloiale Dibibooa G 474.00) 
(GTO. 6-6 b oid ho CLO DO ORCI nO imac 561 
UGPIGIITES: cio Bae ole uO RRR Een 602 
(CIEPGTTROLIUIG). GS GRSAIG olaiote GROG Ren een Ears 534 
tertiana 5 
tertialis 
UBSTIRGUID, - .o:6aiaro id CERO CRER RRC RE RON RES 325 
TERRA AGA Seidl calc nicn hore eee 643 
ESSE Lata MEETS ayrelis ave ve leles) Guemendie te vene wile voneue 452 
HESSULAGCCH Deer otet acre Sica aie npirstie (aj orevtenarece 123 
UCSIINGEE). icth.c cll OD OIG Onin Ce ioie ocr 111 
UGERTIGING: GSS ite Cine Caceres 478 
UCTOFLGUITS, ‘CdooacdosouDmonooma daca: Kili 
ECE AMACEYAUS ie cheic «senso: 2s so touseiers « LOD 
EREEE TOD I Meer panes hen cyisiayis iss revels he cvsiaravahelts 606 
LESTE. 6 5 Rio SOI SION Cap I RCIIC EL ae De nonC 114 
(REROMIDNTE: 5 OS ccsg SOR CARER REC Ne, Cea eat 
LOXEU Deere ck eech as, cle sie sisal ovacie sia y rope 109 
UMMA so soogbocuos GUD Oma oe Solty enue 
SRV AMINALODSIS! Sones steies re Sie ses sevens 594 
PRN CIRO Dota ere eles chee leave velar Goes Soca retecs 307 
PTO CECT Aes inate ayovevel sic: sete rece sieves 573 
MGC) OIE" o CROIL ROE OR Ra CNC ROC roe 5385 
GHC S UTD Serve vnire ors eve ses teveteve ice iw otleue yee 567 
PILCSGU SDL SMM reat hoya cee voc sicioee a ccalenoie amare 561 
PUT OTM eyeiey oes o) o.e => 429 (398, 436, 441, 443) 
ILO CRIBS ai oirar sees she ters) la,a''s) Savers le, elon hams 12 
“MT O GIT vo SRC CHEER CRC RE 19 (fig. 3), 559 
UVTI EE Seis Se orotogioera oie c.bio.on 93 
HIOTACCOCHTEM AN ch .ecf.he: cto cteneaen a) eee WP 
PHOLACESEEISCII AN. 5 oye teitc) cicter ernie, ob orelsheveweie 128 
EHOLACICOIGES!  c.c. s:chels cues Sisciert oe eee 682 
thuiella, Argyresthia .......... 348 (346) 
thujaélla, Recurvaria .............. 300 
RUT RPE R Rios. fo ker e's) sr ohidsssjavelss ene deiral Suasetons 68 
SUPA ERTIDEE 6/16 ONOIOIOICRO RIO ERORCIOIG Co ic 686, 687 
INEST ED | 2Gicitalo Ice oer oIoionoieiane © 685 
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AMATI 5 ono ooo SO UDO MOM eo OOe oe 587 
iMhyridide2eee ree hier 333 (figures), 521 
UVinABMIEPIS Goosooucoaooddoc 4 (105) 
FIT PLS 34 oes ey cere wie regetairs veiisite\ te tov ts sevebiehe 532 (523) 
UND Noo oe os odoode UO ena O.C 
CIDIAVIS) crane creteve Parr tora waxsaeleyrcrenste cueps 
Cia Ce ae yee Sie covonek stove a yoeratatlone ie leitehiore 
tiliefoliella 
GUD erry yy ee ie sar tegsv ener elcrakeronetehegey ae 
tiliariay Coser mein 
tiliella: os He tee ee ele ee 
LVUDEY Ieee cal ie oinin eo ono oOmacdas 
(HOU KOE amenity 8 come o es Bibione U OrmorneG On 
Tinegeriidae 
Aim Hem ase. sete eterst accross areceree sicnerens 
tinctoriella 1 
MINGR sick cote 124, (75, 131, 133% 533) 
TIN CAN AY le veenave cae seers cerca tales eben ells 405 
Tineide....116 (140, 145, 148, 160, 161) 
“ba suha: aerials BiGici toe II NGIGIa Ooi nia oi 22 
Tin eOid Gay ace en eyerens ie culo setaes eeeiere 2o) 2 tis) 
MiNCOlas oie anne ce econ ens Geka EN (76) 133 

SEBINICOPSIS) te cree erce enc cosmo erst ok ROR 535 
A VGy 2 Mean pect om cr cra Due nee SCeai Gio lane o 606 
Lipwliformisw sees: Lye aher er opens GeRet Nee 372 
EISCAN Bi ee ee tatee oss caeuek vate Seavone: 5 erator 502 
THSCHELIAY oe ee rei oleae ahs ponerse eunnal Serer crane tae 
TISCHerid ei ean cre eon ee aie ete 
DUCANIOUY veicveriteretne cole eke ook Oeteee 558 “(B58) 
TMascallay 2 cversvetavetere-onstionsns, asic davek eve: cores 

pI CEO CELE «8 5) sceus cvecceho see enous Ge ones a8 
tocullionanay Aerated sci eieicesienen eek 428 
WEL Se aouoonooooobadoobpdoUoGge od 242 
ZB OVY DOS ar sue avon cease ro Raenerne ie eon iO We 680 
TOMONAN A, ora aienes eres ee eoae ohn Donen 434 
LOPIATIUS! ¢ ey oye ree ease: Oe orore .. 603 
CODON GANAS oie recsestetous leiei cotenekoke tenetene 406 
torrekactar acim aos eae let eens Cia 678 
MBOTETICIOIAW sicverctcnsioie (bese eee ree alah 
UNoMmaBKSOES soon ecaododaeds 376 (ole elo) 
LOLELICifonmellag meee eee 254 
SPOLELICIN Bd oes cere a aoe ein Oe 473 
TROLETICOG CS ciatevrete steetereneie eueteiieverete 488 
MOLTLICOLM CAG Aa sc sadievela cue ereea eee tets 375 
PROLEL IR eroreiercieretons 491 (480, 488, 489, aon) 
EORCUCA. ierajc eiettiecracale aie oioiedecenere) orsieneisvel MODE 
COU ATS! io bore ci ceere o-ls. cusee eve, coors ao katy) 
ROS Bi Ciircwc sare cause haneues orev veteran uereka eyeiienete 530 
COU CC VOL Bye ieee sos ctache tase eet OE rere Oe 
LOR CAND. wiacsicre mieieseeccicitele Gnatevebares oe none 513 
Tra chomasesemierey serene ciao miedo Crore 341 
CLANSIEUTANA) o505 - ereiessisucee eaedeeet neserenete 495 
transmissana) neces ek evelcke cnet 402 
transversestrigella former 140 
treltschkiellameer meee 219 (fig. 134) 
Erepid ell awey aavarvecicl atrvaciene SHO O 
trialbamaculellaynmeemiec een 265 
triangularisellaw ns circ 314 
te Chelan ela siet rerere tener ease oir ETO 330 
Mrichopnagar curacccisasaie oor aoe one 131 
Prichoptiusie cree wus cee onte 645 
TriGHOStIDASt ores c.sueke eave ero eee AN 
LE KNREONINNS GoooddoosoccabuoeDOS 
Prichotaphel here noscmiscercrliete 280° (286) 
CELCINCEUS Gees «oie eyo oielemranio eee 
tricin'gulatellay yer eek 336 
Trivclonellay i) sieves: eisisvesonohe tse) ole ners 249 
tricolorellameacacdcee cine ern enOLS 
tricristatella. aacycctrs cece oem ices 326 
trihaselell ay coiscs scree eatenoaereresenem crt 158 
Ali GagagoogsoooMbbapoddacbund LEW 
ELIDUTCC A 2c atevroislorexcisua iereiche crelatachon 245 
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Mrifunculay ej oly tele eine esis cess yO uniformellus 4.54500 eee ane 528 
trifurculana ..... Cad odoomh vood ges 491 unimaculal o.oo cia-ileieeteee eee 571 
trigona ........... Ol prekeinctke tao o.a.b aio L®) unimaculella o-\o)0 2 con Oe 329 
trimaculella, Anarsia, Dichomeris, unionalisy Cesare eee 540 (fig. 321) 
HVS OLODNUSH rig) leyecelelefe ser ncs)lotaley scents 284 unipuncta, Leucania ......... “teas 13 

trimaculella Trichotaphe ........... 282 unipuncta, Macrotheea ....-. chi a 6 A eD 
trimaculella, Gelechia ............. 265 unipunctella, Stenoma ............- 253 
trimaculella, Eumeyrickia .......... 234 unipunctellus, Schenobius .......-. 527 
trimMaculellas wimlcay er yer: cnstatelensy spelele 127 unistriatellus!... 4. och sooo 599 
trinotata, Nepticula ................ 87 unistrigella |<... 3 sc Gees 272 
trinotella, Lithocolletis ............ 189 Untomia:  f 5 eet eae eee 279, (288) 
trinotella, Trichotaphe ............ 282 upupepennella 3... eie es ten 175 
trinotella, Dichomeris, Ypsolophus... 285 Uranioided.\: ..6:0 oni.) hae ea nee 654 
ENVO Cee A a ey ea awe betete alerted eens 274 uroceriformis 40.60) seiner ete so) BLOC 
Cripanbitan ae. Weenie a cos eye 415 Wrodus 8). ace ceieemene PAN ole o.c 340 
Trip tOGeMaryameveaere cre estore ectoione 138 ULtICAta i. ak re Oo eee 581 
CHIP UN CtEMUS! ees caste weeks ahenchaebeaens 527 uterelda) ooo. lesa is tenner 131 
LEVIS ECEUS) c.cee eter a ete aie fe hor eae ie ome 603 uvinella’: oie si. oie 32 sia eeepc ene ... 624 
ENISTSN AN Ds 8 eee cesesncser suas alatere chotetoruat 483 Wzuchideess- ene Rs oe aS co 250 
trIiStellay He tee ere susehe site tatoteretens 316 , 
tristriaita treet. savbaiosted a havtacun ail carina ra 476 Vi 
ErIStrigamal sneered eptedeers flere snelets --.. 394 Vaccinianas os5.<..0. cstahiiee enema 411 
EEISETISOL Aree is teaunaecces sete ran etonsenrn te honors 279 vacciniella, Gracilariy ............. 174 
Enitenianella wrens er leveet aie relete ers 194 vacciniella, Dichomeris ........... .. 285 
EHIPCATIS eh reae ts ois fetonerers, aie aay ate lorenstete 550 vaccinil: . oe. settee) eee eo 619 
trivinctellas facts rac eee OLO VAPANS ele eu deere ohne DR re 215 
Mro chil = -cepeteeeieve eters ere 367, 368, 373 vagatioella woof Siete eee 302 
MT O DEC Ake la vekeetetes © maWairatis vases lay atepenecetsnareiconete 680 Va rella ciisace cl. sie oetelenceceele een eeReene 270 
CrUNCATALISK ee creo ecccl a acts letecsie ere 584 Valdivia. os.) 2..700 0200 633 
truncicolellay ysis cele. 082 (fig. 355) Valentinia os 3oo. 7e eee (74) 310 
ERVOMAN Aso arrose na Ce al cent ee arena ele ae 423 Vandana.) 3). vec. ise ene 426 
TTOTVA) AMT STNG) AVE Ges 9 se as tel e latte, eycental ete 304 varlabilis .'. 26 sso 2 ee eee 159 
EVP AUS Hecate fladetstoney as Sscutotstonctenovenstnite 518 VaTIANa, jos. ok ee ee eee _.. 486 
CSUPEN SIS Sereda ts rerate twee eter enone fal ononere 255 Vatiatellay weer SPE S639 B.Gi0%0 0 130 
tUbDERCUT AIS! se eee iearah fateteteceletaaateiens 552 variegana (2... 0oo c OD eee 484 
fubiferellak ee worstetste sv alceretonen teres 199 Variella: (i. \s.cis ged els wesiar cleo Cee ee 300 
turbatella, Zophodia ............... 630 Varneria |...) noo. Poe sie eee 639 
turbatellus, Crambus .............. 601 vela tell... ss ceteds tepocobt chee nO eee 135 
EUIPHOSA MAL crete a podereeecals. « eceterens:otouacauenoes 452 VEMCda secs fois ols oc eels Ole ee eS. 
CUDIMANIS Heaney terse ster uenetaaonemereieneneners 562 velutinan a. iy. ei eleto choo eee eer 490 
EWI SU cre ne rerio westiotictie sedate, sWiseicheuaiewet teas 12 Ven alalige 2.033 .5 Sb eae epee Dis 
CuTpid ella ra itches et sicier eo stoned 625 VONALIS. oo 5.cls ccecc!d soe coe ee 561 
EVTOM CS relere torsion cotsiickore onclioncron shen ctensnel chewere 129 Venilia., o.oo. oe eee 234 
EV RDS ercterceetey erste teksten te raiotaenewororRertens o71 ventralis~ +o: 5.5..55. acceler tens tere ReRene 545 
EV TUUB ies ieee actevestohaterevemenerocs weve nesioniene 447 Ventrellaw ween cee Re so.G.o:6 Hic © 286 

VENUSEAL sis fe lalehe orste cise nen eee 18 
U venustella 0.05). 0s one ee 180 

GM haa ars caterig relocate’ Grecal evatetatete con lnterebice 560 verbascellay {au.csocieemeaerae 257 (fig. 174) 
whlerell age escatecitaterssaucuscatom ter eu sneereas 192 - VOLMACA jo2 8. bis ob ee eiee eee LOC 
TELS ore re evn eitaite latte ecu ee aha reenter eae Fae 604 Vernellan sre srs cues “Stahladcis Bes ee COE EOS) 
ulmella, Nepticula ................. 92 vermniochrana | a. )..).)2 5 see eerene 435 
ulmella, Lithocolletis .............. 197 vernoniwella ....... PP cia a bic aS. 6 215 
UlmellaeiCGanarsinquys. gusto creer 632 Vernoniana” 2) oe ae Lee rosa 650074 
WIhibe AO AVEY Sig aomowias 6 6adno on 632 VETSICOIOR a gens nicl doen Ree BPR tae vs i ie} 
WO MRO Ta eae esis oboe a lee fers uela tonnes 619 versicolorella, .2). «3. onthe oe 272 
WTO SOA are on A atte a era 102 vertumnana 3.%..575% jose Cem OL 
Um bell ana seco cleceeeerces uetecenereienee 243 VETUtANG, vo elec leteyels eo RATA 470 
MM DTrace rs se esate tlie cre er cueneuenedenenstone 211 vesaliella. occ 5. hihi ocelot 
iM OMAN) Ais Sia co siGo a GSE oN medOle 433 VESPCTANA. 6 :lac. aie ane cores Ue OO 
WMD TOGA eS es he ee tsmarcl coat econtenenesouene wasters wens 11 vestaliana «25... ioe eee 447 
ULINC ATTA eS OEE SLUR tao v ars aerate ue tea deg 405 vestalieliia: 3.0 $42. Sie eet 3138 
WNC EULE Tae ee ews fecaueteniscesargenercd nea ton CADE vestalis. 7. oes sc, Docecetes ence eS 253 
UVC D TS pease arias A One pra Our tN [Se eran 550 vestigialis: 0. 2. cose oe See 550 
undulatella, Argyresthia............ BAT vetustella, Salebria ....5..0.553.05- 626 
undulatella, Hulstia ............... 633 vetustella, Myrlead . 3. 2. beads 627 
UNE UICOll a ees ee an asi oe revo 406 VIDUPNAN A i jes Seale eee 485 
unicolorella, Coleophora ............ 209 viburnella 52.00 Se eee oe 216 
unicolorella, Meroptera ............ 624 vicarialis: s.20)5i) ais cole eee ieee 353 
WMICHIStatellay yee ey ters egenerstenewerelens 323 vicinella (2... Wier eee 168 
WUNIFASCIAVIS: Mice velate oleate sear scams ie esuele ce RM Vid Wella aia le ls and Reve: see ete eee nea Renee ES © 
unifasciella, Nepticula ...... OOOO HO, hitets! vigilaciella:.2. 03 ee eS 
unifasciella, Aphelosetia, Elachista.. 2238 villellay’ ses cas Se eee 312 
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WATTO SOIL AY iretave cles cis: cks.ele.s cuevess eutae seey GOSH 
vineulella ...... Peron Retohelistchetersie avers bo UC 
VIGGO conooondnooabeopUdeopoaud oe Ved 

SAVAOLACCANAN ye Sie crele orereisie ave.chere wae eece 475 
violacella, Gracilaria Beaten Rochen siteretatete 173 
violaceellus, Acrolophus ......... Peonae ale 
WAGES GAN aeevetavecs cncve ost oitue a sce eo aievs --. 489 
WAL PATON Aer crsrerecreciere ole ie cle sve e o/c. s'eFeile 626 
virginiana, Rhyacionia, | Evetria, Re- 

CLINT Arar ctavevevereioreveisreislous-a.seeve 6 439 
virginiana, Exentera, UMM GS ooa5 444 
Warcimiellay 7 Sys scsc. 5 i scers SOP OOS 354 
virginiensis, Anisota ..........-..- - 668 
WITICICIAV A easels sale sissies e ee eieee sees ls 107 
Wilts] OI SPewercr aie ocerorsasaieieicictojeie Wis.e asea ete . 107 
EWAN oognuopogdndogotaGucoogEaas 571 
WISCANA isc. « EV ePeR ete rap ac ares lop aveuaseisievete 510 
WL CR TA mmmrperer i cvavev ote rerelesane cic coxeucsacateneverace 473 
Wile) Linea) 9G Ba oc ciao Oenees Clee oIore . 503 
WALI CORGIFOIVE] Ammer aiens. «1s cicie cee crecec 226 
vitifoliella .. 
vitigenella 
VAtrINA ee ele 
WinKEY Goaga 
Wate” Gg 6coG6 
VOD ISILO MEP ire ncarciaiclc wis wie oie gue we : 
VOCATI GOLSAN Averiate eo ovcncier eles oreiae nucle 476 
WOXCAM Ame wevetenetenenetole cl eicicrersnt: el sherere era 511° 
WALL SAV AP OIEIS tea cis leyc die = evere-oye ere isiereve 602 

Ww 
WHIDRCIERIND, 6g S515 Ce IC IO IIc eno 401 
walkerivAlCathoe sek. hes ne csielse 374 
nwalkeri) Philosamia ..2............ 675 
WATISH EM Aerie erst taese yc hes cca« cle ein sian 144 
WESTIE, . 5:0'0-c:6.5.0 0 ORE ICE EO Ie 324 
WolginennimMahy Googsceuouessodead. 239 
walsinghami, Gelechia ............. 270 
walsinghami, Epiblema ............ 415 
WV(210T Cl AMMreiee re ace mie rare lone soi eae-eiescio simue 606 
TEDING FRG) gj SERIGIG SGI Sa ERNE eae eR eas 426 
WA SHIMS CONIA Oe ereters cues: 0's oie: mere 6S Sees 371 
washinetomiellay |. 652.60 csc eeu 282 
WU PE CHRIM OAM Aiea ers cians occa nisteveniaieaie 442 
IW OTUZE LAMMMeter ete) otcieta tne) crea) oiccatetuevener steve le 439 
VDT eary Breese eecu cues cacisker seuss, sre ones weve 
Wilsonia .. 
winniana .. 
wiscana .... 
Wy OMINONAIT AM rey aaewes See ste ra) sk rie Arnot cantetelehs 
WOLbMiMetOMIatae sss csc 6 cole sci seclsren 425 
WAV ULL A MaMre sec velsayeler. cvs ece ie exeres erebenevens 324 

{ 
xX 

Xandana ...... CUTLOCEA Boao Oe Aree 401 
MMM OUASIS Mie feieis. ci eve tierce, Bielesieea eats 253 
SATNAV GRCHIG: pyoneeeaeenan aes Hons 525 
MAMIE OIMESMaeepstets a icus cis a or oue ue cco nie nraus 475 
EXENOLCCHIA Gece e e+ oe HerchoheveneneKorsrorsicre 291 
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DOA ANE e.g da5 6 COCO OCD BOO oIND 139 
Mey LOm tes ea ererterenreieceve okays sieve lencte vette - 519 
NY] OTT CEM sare lorcteisicyicve vor speiessite te veisy sueleke 250 
KVlOStellav aero eocce ve lessteners 342 Sey 
XV LOSATISHH me ersre ie neleleveneiaiscezsierereitee clisie 
XV SCUS ia cistern reete tone ta nieweucvsusveue ei sestevens oi8 

ay; 
VWEMIENIEL Gbbcoon sooo ooDEeGoUUme OO 401 
VATACAN AM nT velo eteiteres chechslretehenore/ aero 472 
V=LDVCLSA ie earelerchercveretewlocnacaeievele ts oie etreire 110 
youngana, Laspeyresia ............ 393 
youngana, Olethreutes, REV EODICCE . 455 
youngella, Enchrysa, Aristotelia. 298 
youngellus, Crambus ............... 599 
Yponomenltawe ae cyaci-wie ao crevetenerciste 339 (338) 
YOON YANO Kooagosoopn0g005 337 (350) 
VATOVRO MAN CIA | soooobousoouuopobaG 335 
YEEOMYNUE Gaoodacdcogoocn0dsguode 283 
VU CcaAsellagncrace retro eent rte v3) 

7. 
ZADUTOM! 1Aiciere cra eged no shece nee ls aneionels senators 12 
ZANCATIAy dese tcu ye eetca Mocciads fecenenonotenere re - 401 
ZADULACA. ‘ervereyerererersnelonchae cred suelepersiclions 495 
ZATACAN A: ue se eva wen eke televoler cial sraeesecereneye 510 
ZEACOLE ay ecw h Meee elistay coeireeatenatehers 591 
ZOCTIUS,. cn se revere he color ehewr erate Mone neneress 603 
FeITAP HET ay ysecrseso eke aoe holies 445, (388) 
zelleri, Epipaschia ................. 606 
zelleri, Acrobasis........... 609 (fig. 378) 
ZeWerias Fees a ieracucsolens coloveneve slapsietinne 348 
zelleriana, Cymolomia, Exartema.... 465 
zelleriella, Tischeria, Coptotriche.... 148 
zelleriella, Coleophora ...... siouaiehelee 208 
Zelleriellasy HGH miTayersrcte crerecreveneiers tons 246 
zelleriella, Holcocera 
ZOWZELAD, Sis aesseisieoueriusierenshoer eter cdetsere vel 
VACA S bie! Ss ces eRe role IO GROIN ERO 
Zeuzeride ... 
zimmermanni 
Zin CKemMellain: fo stor isueyecei eters cuss svenevererenstons 
ZAM CKENIA Nie goles slensaehe rein Nie alee 
ZOMONANA ee ool nevever a iniseie whocoumereuae 
ZONUMIE Va arcrenerneneeroeies chokes encceuenesewoloione 
JAN NGLEN SoSapieo es Es OCoUUCD OOO OG O00 
ZOXGCAM A ecasusrevenese vy clerotirenedetele ence Reoreeee 
LI SBMA voveravecnsrcreneliskens) oes ehete) were 
ZG LEONI Severe eneyelsisy she ss siecieverevonchen« (orate 
ZY SENOIACAe is a uolorevaledelo see. cloleroncielere 5 

Unnamed species in the following genera : 
INGZHNYVAPLS GoooupoDOOs OC OO00E sacnde 2B) 
Ain chyloperay sieveiictcrercietcverercuete doo oc 411 
INXOAUS ooo co0o son D00d 000606 Bob 6n0 0S 
IRUIPNeeb<. SosccococdcenaduoodonK Jats 
Cymolomiaseracrac cecil rionin em rec A67 
Gracilaria ae SoH oowoOO NGO 174 
GA VELM NE bape ete revercdoseleneitetevs ere eueine tetera 323 
MING a aiereiel se Reine COOGEE eho Gr mci Nato 127 
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