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THE LIFE HISTORY AND EXTERNAL MORPHOLOGY OF THE 
CYPRESS TIP MOTH, ARGYRESTHIA CUPRESSELLA WLSM. 

INTRODUCT ION 

The cypress tip moth, Argyrethia cuìjressella Wism., 

is an obscure native species of Lepidoptera which attacks 

certain trees belonging to the genera Curessus, 

Charnaecyparis and Thuja. Infestations of' this insect 

pest were recorded from Los Angeles by Coquiflett in 189]. 

(4, p.116)'. He mentioned that every spring a large 

percentage of the cypress trees presented a brownish 

aspect as if they had been scorched by fire; that was 

especially the case with trees which had not been trimmed 

hut allowed to row naturally. This Insect pest also 

occurs In Corvallis and causes considerable damage. The 

larvae mine into the scale-leaves and terminal branchiets 

of the tree causing those parts to wither and finally to 

turn brown. The host plants are seldom killed, but they 

lose their attractiveness for ornamental purposes, even 

when they are only lightly infested. 

The life history was first studied by Coquillett 

(4, pp.116-117) in 189]. in Los Angeles, California. He 

described the infestation, morphology of the larva, life 

history, host range and natural enemies briefly. In 

The number in parentheses refers to the literature 
cited at the end of the thesis. 
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regard to the life history he reported: "There Is only 

one brood In a year, the larva ppear1ng from February 

to April and the moths Issuing In April or early ray. 

These evidently lay their eggs In the course of a few 

weeks after Issuing from the chrysalis, and the eggs re 

main upon the trees unhatched until the following year." 

Burke p.360) In 1932, and Keen (12, p.42) In 1938, 

observed that the cypress tip moth passed the winter 

as a small caterpillar In the mine In the tree. Both 

Burke and Keen mentioned this Insect only very briefly. 

The Information on this Insect In the literature is far 

from complete. It was, therefore, chosen for study in 

detail as a thesis problem. 

The purpose of this study Is to Investigate the 

external morphology and seasonal life history of this 

Insect. Its possible host range has also been studied. 

The study began on February 12, 19O, and continued 

throughout the next spring covering a total of 14 months. 

It is hoped that as a result of this study the information 

obtained will be helpful in future work, either with the 

control of this insect or with the study of the external 

morphology of other members of the genus Arvresthia. 
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SYSTEMATIC POSITION AND DISTRION 

The cypress tip noth belongs to the order Lepidoptera, 

family Yponomeutidae and genus Argyresthia. The family 

Yponomeutidae is also called }Typonomeutidae by some authors. 

There arises the question about the priority of the family 

name. In personal corresponc1ence with Dr. C. F. W. Muese- 

beck of the Bureau of Entomology and Plant Quarantine, 

United States Department of Agriculture, he states: 

ttLatreille proposed the type genus of the Hyponomeutidae 

as Yonomeuta in 1802. That is the original spelling 

and many workers have continued to use it disregarding 

the emendation of Sodoffsky to Ryrrnnpmeuta in 1837. We 

hiwe just happened to use Hyponomeuta here for many years 

since In general the ernended spelling had been employed 

throughout the world. There is no objection to use the 

original spelling in this case and in some respect it 

is preferable. There Is always the possibility that the 

International Commission will place the emended spelling 

on the official list under suspension of the Rules but 

I doubt they will do so in this case.'t Essig (7, D.456), 

in footnote, stated that Hyponomeutidae of many authors 

is incorrect since the type genus is Ypnomeut.a Latreille 

and not Jivrorigmeuta. Therefore, Yponomeutldae seems to 

be the correct family name. 

This is a family of about 800 species which is well 
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represented throughout the world. The tropical repre- 

sentatives are often brightly colored. 

The family Yponomeuticlae is rather heterogenous. 

The classification of this family differs according to 
various authors. The most comprehensive classification 

was proposed by Forbes in 1920, (8, pp.336-3O). The 

following list of the genera appeared in McDuimough's 

Check List (1g, pp.89-90) published in 1939. 

Arrresthia Hbn. 

Zellerla Staint. 
wammerdami Hbn. 

Yi,pnomeuta Latr. 

Atteva Wlk. 

Urodes H. S. 

Podiasa Busck 

Ocnex'pstomp Zell. 

Xvrppris Meyr. 

Eucatagma Busck 

Oriny!irnha Meyr. 

Lactura Vlk. 

cthr1s Hbn. 

The genus Argyvesthla was first described by Fuebner 

(11, p.422) in 1816. According to McDunnough (15) this 

genus included 42 species in the United States and Canada. 

Braun (2, pp.27-277) in 1940, described two new species 

from the United States making a total of 44 species at 

the present time. 

The moths of this genus are small. The wing expanse 

seldom exceeds 16 min. The smallest has a wing expanse 

of only 6 mn. They are, therefore, easily overlooked. 

Many species are important pests of various wild and 

cultivated plants. The larvae are found to cause con- 



sl9erable damage In various host parte including fruits, 

buds, twigs and leaves. 

The cypress tip moth, . cupresseila Vlsm. is also 

called cypress moth, cypress twig moth and cypress twig 

borer. None of these common names has been approved 

by the American Association of Economic Entomologists. 

Since the larvae feed primarily on cypress and mine in 

the scale-leaves or branchiets, usually near the tips 

of the host trees, the cypress tip moth seems to be the 

more appropriate naine for this insect. 

The recorded distribution of the cypress tip moth 

is in Southern California (3), Central California (12), 

San Francisco Bay Region and Los Angeles, California (4). 

The U. S. National Museum has specimens from Portland 

and Corvallis, Oregon; and from Los Angeles, Sari Luis 

Obispo, Marin County, Colfax, Placer County, and Alameda, 

Alameda County, California (personal communication from 

Dr. C. F. W. Nuesebeck). 



EXTFRNAL 10RPH0LOGY 

A. EGG 

The egg is more or less oblong in shape, (Figure 3F) 

and measures 0.300.34 mm. long and 0.24-0.28 mm. wide. 

It is light yellowish color when fresh and turns dull 

yellow with bronze iridescence when older. The surface 

is shiny and has irregular ridges and pimples. Two or 

three days before hatching, a dull black speck can be 

seen through the e"g shell. The black speck indicates 

the position of the dark head and anal segment of the 

embryo which lie close together. 

F LARVA 

The larva when newly hatched Is 1.4-1.7 mm. in length 

and when full grown is 5.2-7.0 mm. long (Figure 4A). It 

Is pale greenish yellow In color when newly hatched and 

turns to light green when near :turity. 

Sex of the mature larvae can be distinguished on 

the basis of the color of the int.ernal organ. In the 

male there Is an indistinct reddish dorsal spot on the 

fifth and sixth segments, appearing as If located beneath 

the skin. then dissected, this spot Is apparently a 

pair of b1ong male gonads. This observation was also 



reported by Coquiflett (4) but he did not mention its 

relation to the sex of the larvae. In the female no 

such red spot exists. The relation of the dorsal red 

spot and sex of the larvae was confirmed by rearing two 

separate groups of mature larvae with and without such 

a spot. Those with a red spot became males and those 

without the spot turned out to be females. 

The head is round-shaped, cephalo-ventra in posi- 

tion, brownish yellow in color and strongly scierotized. 

It bears an inverted "Y" shaped epicranial suture (the 

eplstornal suture of Snodgrass). The inverted "V" portion 

encloses the aöfrons area (frons of Snocigrass) and frons 

(Clypeus of Snodgrass); the coronal suture is short. 

lateral ocelli are five in number and arranged in a 

semicircle around a brown dot on each side of the head. 

The prothoracic shield (cervical shield of Peterson 

and Forbes) is faint brown in color and it becomes lighter 

as the larva grows. One pair of prothoracic spiracles 

is located near the hind margin of the prothorax. The 

three pairs of thoracic legs are slightly curved, blackish 
and strongly scierotized with distinct segments of coxa, 

femur, tibia and tarsus. The end of the tarsus is armed 

with a single straight claw. 

There are ten distinct abdominal segments. A faint 



brown îlate occurs on the clorsum of each of the last 

three abdominal segments. On each of the third to sixth 

and last abdominal segments there is a pair of prolegs 

bearing uniordinal crochets arranged in a circle (Figure 

4C). The number of the crochets varies not only on the 

prolegs of the different segments but also differs on 

the prolegs of the same segment. Five mature larvae 

were mounted on slides and the number of crochets were 

examined under a compound microscope. The result is list- 

ed In Table 1. 

Table 1. The number of crochets on prolegs 

Larva No. I II III IV V Average 

Prp].egs R,*L.**R. L, R. L. R. L. R. L. R. L. 

First 
Second 
Third 
Fourth 

15 
18 
15 
13 

15 
16 
14 
l 

16 
16 
14 
13 

16 
18 
16 
13 

14 
16 
14 
11 

14 
13 
12 
12 

16 
16 
16 
16 

15 
13 
15 
13 

14 
17 
14 
13 

15 
18 
15 
12 

15.0 
16.6 
14.6 
17.2 

15.0 
15.6 
14.4 
13.0 

11* - g 

The eight pairs of abdominal spirac].es are distinct 

and circular In shape. 

In order to ascertain the location of the various 

setae, some of the larvae were dissected along the mid- 

ventral line and some along the rnldc3orsal line and 
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slides were prepared. The setal patterns of . 

cuirese3]a were then stud1d and comparec with the 

figures pub11shEd by Forbes (8, p.334) an by Petrscn 

(18, pp.123., 12g, 127). The setal naps of cypress tlp 

troth larva have the foi1ow1ng common family characteris... 

tics: rio seconöary seta; on prothoracic segnent seta 

beta Is below alpha; karpa group (Psp of Forbes) is 

triseto'e. The setal maps conform with those of 

Atteva aurea which Peterson chose to represent the family 

Yponorneutiae except: (1) kappa (IV of Forbes) and 

cts (V of Forbes) are acjacent Instead of remote, (2) 

there are seven setae instead of nine on the elgtith 

abdominal segment and six setae instead of eight on 

the ninth abdominal aegment. 

C. PUPA 

The pupa is cylindrical in form and has a conical- 

shaped abdomen (Figure EA). It measures 3.4-4.0 mm. 

In length and O.78...O.88 mm. in width; the ground color 

is green, but each of the fourth, fifth and sixth ab- 

dominai sEgment has a dark green ring at the caudal 

margin. The head and the appendages are greenish black 

In color. The pupa becomes brownish toward maturity. 

There is always a large indistinct reddish dorsal. spot 

ori the fourth to sixth abdominal segments of the male pupa. 



'o 

The epicranlal suture 1 prescrit, hut the fronto- 

clypoal suture Is 1ri1st1net. The clypeus is not 

definitely hounded; there Is no suture between the clypeus 

an the 1brwn but It is inicatec by a furrow. Mandi- 

b1e (pilifer) are rna11 and fixed. The genae are 

rath(?r large; the eye-pieces ae laterad o the genae. 

The labial palpi are well eeveloped. 

The feriur of the prothoracic leg is distinctly 

exposed. The prothorax is very short on th.e reon, 

but much longer on each lateral rarg1n. The appendages 

extend to or beyond the fourth bomnal segment. 

There are ten abdominal segments. Each of the 

first four egments is longer than any of the others. 

The sixth an succeeding segments are movable. On the 

last segment, there are eight setae which are slightly 

curved it their tips. Four of them are located on 

the caudal end and the other four are cituated on the 

ventral surface and extend laterad. 

The genital opening of the male and female pupa is 

different. In the male pupa (Figure J3), the slit-like 

genital opening is situated on the ventromeen of the 

posterior half of the ninth segment. In the female 

pupa (Figure 5C), the ninth and tenth segments are 

apparently fused along the veitro-meson. The posterior 

margin of the eighth segment is strongly curved cephalad 
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forming an inverted "V" suture, and nearly meets the 

middle part of the anterior margin of the same segment. 

At the median meeting place of the anterior and hind 

margins of the eighth segment there is located the 

slit-like female genital opening. The transverse slit- 

like anal opening Is situated on the meson near the 

caudal end of th.e tenth segment in both the male and 

female pupa. 

D. ADULT 

The moth (Figure 6A) was first described by 

ralsingham in 1891 (20, p.118). The original description 

Is quoted as follows: 

"Antennae, basal joint clothed with white hair-scales; 
stem distinctly annulated with black and white. 

Palpi, short, depressed, ochreous. 
Read, white, 
Thorax, shining golden-brown. 
Fore-wing, shining, mottled with golden-brown and 

creamy-white, the latter appearing In a broad, 
inwardly-oblique spot near the base of the 
dorsal margin, followed by a smaller costal spot 
at one-fourth from the base, and In an oblique and 
somewhat waved central fascia, wider and nearer 
to the base on the dorsal than on the costal 
margin, below which it Is slightly bent outwards, 
followed by two costal and one dorsal spot of the 
same color; the first of the two costal spots is 
smaller than the second, and reaches almost, or 
quite, to the anal angle of the fascia, sometimes 
forming a separate costal fork of the fascia itself. 
About the apex are three or four small spots of a 
similar color, followed by a few black scales 
at the extreme tip; cilla, pale golden. Under- 



side, steely-gray, with an aurous tinge about 
the cilia. 

Hin3-wings, pale grayish, with a slight ochreous tinge 
in the cilia. 

Abdomen, grayish, ana]. tuft ochreous. 
Legs, witish, tarsal joints faintly ndi.cated above 

by slightly darker spots. 
Exp. Al., C rrim. 

Larva, on cypress, the perfect insect appears in April. 
Hab., Los Angeles (California)." 

In addition to the above characteristics, several 

points can be mentioned. 

rrings: Wing expanse 8-9.2 min.; forewing (Figure 6H) 

lanceolate, with Sc short, R1 arising from the middle 

of the discal cell; R4 and R stalked; M2 arid M3 united; 

ist A indistinct; 2nd A shortly forked near its base, 

long; a stigma on costa before R1. Hind wing lanceolate, 

narrower than the fore wing with costal cell abruptly 

narrowing before the middle of the wing; Sc ending at 
middle of the margin of the wing; M and 

2 
stalked, 

widely separated from B; M3 and Cu united. 

Sexual dirtorphism: The male and female moths can 

be differentiated on the basis of the color of the 

antenna and the structure of the abdomen. The antenna 

is filiform in both sexes and each segment bears a 

proximal black and distal white band except the basal 

one which bears long white scales. in the male this 

proximal black hand is a 1ittie more than half length 
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of the who1 segment vfti1e In the ferna1 th black ring 

is lcss than lf the segwnt length. The abdomen of 

the male is 1ender wIth eight visible segrnnt and the 

1at segment is cleft both along the rid-dorsa1 and mi.d.. 

ventral lines. The abdomen of the feìiae i plumper 

than that of the niale and has seven vi2lbl.e segments. 

Th $xth segment cf th female s longer than any of 

the other segments. The hind margin of the sixth segment 

is truncated and bears a whorl of long hairs. The seventh 

segment is small and bears a retractile ovipositor at 

the caudal end. 

Genitalia: The genitalia of male and female moths 

vere discted and permanent slides were made. The 

drawings were made by use of a Camera Lucida, and were 

shown in Figure 7A-D. Th distinctive features of the 

male genitalia are: te plate of thc eighth abdominal 

segiient ias three prongs (Figure 7A, p) with two anterior 

prongs slightly diverging. ThE? cornuti consists of four 

to five slender spines in the aedeagus. A number of short 

spines are located one-thîrd fron the distaJ. end of the 

aedeagus. In the female genitalia, the heavily ehlero- 

tized signum n the wall of the ursa copulatrix is 

spixied and has two diverging arms. 
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HC)ST PLANTS 

Coquillett (4) lIsted four species of trees vhich 

served as hosts at Los Angeles, CalIfornia onterey 

cypress, uessus macrocarra Ilartw.; . pvramidalls; 

., guadalpur,ensis S. Wats.; and Lawson cypress, Chamaecy- 

Dans lawsoniana Pari. The cypress tip möth Is most 

abundant on Monterey cypress according to Coquillett. 

In addition to Monterey cypress and Lawson cypress, Essig 

(6,r.744) listed Sargent cypress, CuDressus sargentil 

Jepson, as host plant In the San Francisco Bay Region 

of Ca3ifornia. 

In Corvallis the most common host plant was Lawson 

cypress. The cypress tip moth occasionally infested 

oriental arborvitae ThuJa Ienta1Is L. and very rarely 

Eastern white cedar, Thuia occidentali L. Recently, 

Arizona cypress, Cutressus arlzonica Greene was found 

heavily Infested. The Arizona cypress, however was 

found in and near Corvallis only In three places. 

Location ro. of trees 

1226 North Second Street 2 

Forest Nursery of Oregon 3 
State College 

Sunset Drive 2 

"1he above mentioned eight species of host plants 



all belong to the family Cupressaceae. According to 

Prck's (17, p.63) classlílcatlon the famlly Cuprescaceae 

of Oregon includes five genera, uDressu, Chamaecytarls, 

Mbocedr, Thu.la arid ¿teru5. The giant Seauola, 

3eauoia 1antea Decrie., he1ong to the plant fan"lly 

Taxodiaeeae which Is closely related to the family 

Cupressaceae. In order to et'rminc the po$sibility 

that this Insect would attack other genera within the 

family Cupressaceae or its near relatives, the writer 

carried eut a preliriinary feeding t-t. The cedar, Cedrus 

aUant lea ?anettI., of the famflZr Plnaceae was Included 

In the test because the genus Arrresthj was sometimes 

called as a ihole under the common name "cedar tip moth". 

The following seven plants wi-re chosen for testing. 

Scientific name Common name 

Chamaecyaris lawsonlana Pari. Lawson cypress 

Thua orientalis L. 

Thuis occidentalis L. 

Libocedrus decurrens Torr. 

Junlyert'a hInensiz T 

Secuela iantea Deene, 

Cedrus atlmt JianettI. 

Oriental arborvitae 

Eastern white cedar 

Incense cedar 

Chinese juniper 

Giant Sequoia 

Cedar 

A small tender twig about 3 cm. long was wrapped 

around the basal end with nolstened cctton. The twig was 
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put ífl a via]. 3/4 inch In diameter and the latter v:as 

laid on its 1do. A drop of' water was frequently added 

to the cotton to prevent the drying p of the twig. A 

single tiny newly hatched larva was Introduced on the 

plant In each vial by use of a caniels hair brush. The 

vial 1as covered with muslin cloth and £asten:d with 

a rubber band. Four replications of each test plant 

were prepared. If the larva failed to mine into the 

leaf and died, then successive transfers were made 
until the larva stablished itself in the mine. in 

one case on juniper, six tranÍers were attempted but 

none of the larvae survived. Twelve attempts were made 

to introduce the larvae on the cec1ar hut all of the 

larvae died after one to two days following introduction 
vithout entering into the plant. At the end of July, 

one of the giant SequoIa twigs was moldy. By the first 
part of August, mold was growing on most of the twigs 

and all the larvae ix the moldy twigs were dead. The 

observation did not continue any further. The results 

of the feeding test are shown in Table 2. 

From the results of the preliminarr feeding test, 
the following facts were obtained. The newly hatched 

larvae of the cypress tip moth were able to mine in all 

the test plants except the cedar. Possioly the epidermis 

of the needle of the cedar was too thick and hard for 
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Table 2. FeedIng test on various plants 
(Newly hatched larvae) 
July 4 to August , 1950 

Plant No. No. of Pate of Observations 
introductions succes'fu1 

mininp 
July 21 July 3]. 

Chamaecyìaris lawsoniana 
1 2 July 6 AlIve Alive 
2 1 July 5 ?live Alive 
3 1 July 6 Alive Alive 
4 1 July 6 Alive Alive 

Thuja orientalis 
1 ]_ July 4 Alive Alive 
2 1 July 5 Alive Alive 
3 4 July 10 Alive Alive 
4 1 July 6 Alive Alive 

Thu1a pecidentalls 
1 2 July 5 Alive Dead 
2 3 July 8 Dead 
3 1 July 6 AlIve Alive 
4 3 July 8 Dead 

Libocedrus decurrens 
1 2 July 5 Dead 
2 1 July 5 Dead 
3 2 July 7 Dead 
4 1 July 6 Dead 

Juniprus chinensis 
1 1 July 11 Alive Alive 
2 3 July 16 Alive Alive 
3 2 July 12 Alive 
4 6 - - - ---- 

Seouoia F'iantea 
1 1 July 12 Alive A31e 
2 1 July 14 Alive Alive 
3 2 July 16 Alive Dead 
4 1 July 16 Alive Dead 

Ceru atlantica 
1 -- - 
2 3 

3 3 
4 3 a__e 
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the newly hatched larva to penetrate. Four larvae 

died 14 to 16 day-s after their successful mining into the 

incense cedar. After successfully mining Into the 

Lawson cypress and oriental arborvitae ali the larvae 

were alive, while at least O per cent of the la'vae 

were dead in all the other test plants. 

Under natural conditions the larvae have not been 

found attacking Juniper or giant Sequoia, but the 

larvae were able to mine in these plants and live for 

l to 20 days under laboratory conditions. 
In late March, 1951, when the fifth Instar larvae 

bcame active, a second feeding experiment was con- 

ducted. In addition to the seven test plants used in 

the first trial, Arizona cypress was included. Four 

small twigs about four inches long, which showed no sign 

of any Insect damage, were selected from field plants 

and inserted in a small bottle filled with water. The 

mouth of the bottle was plugged with paper to prevent 

the larvae from drowning. A lamp chimney was placed 

over the twig in the bottle. Ten larvae were transferred 

to the test plant In each chimney. The top of the 

chimney was then covered with muslin cloth and fastened 

with a rubber band. The test larvae were collected 

from Lawson cypress and Arizona cypress. The Lawson 



cypress was artificia'ly infested with larvae from Arizona 

cypress. The larvae used on the othEr plants were obtain- 

ed from Lawson cypress. 

The test was started on April 1 and results of the 

trial were observed on April 23. The results are shown 

in Table 3. 

Table 3. Feeding test on various plants 
(fifth instar larvae) - April 1-23, 19l. 

Plant fc. of larvae o. of larvae No. of tips 
introduced pupated infested 

ChamaecvDaris 10 3 12 

J.awspnpra 

Thula 
orientalis 

10 5 20 

Thuia 10 2 9 
occiclentalis 

Libocedrus 10 1 5 

decurrens 

Juniperus 10 3 8 

ch1nenis 

Sequoia 10 0 10 
gigafltea 

Cedrus 10 0 

atlantica 

Cupressu 10 4 16 

ai' iz orilca 
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The needles of the cedar twig apparently abscised 

about fifteen days after the test bogan. Due to the 

defoliation the number of infested cedar tips could not 

be readily determined. 

The results of the second feeding experiment 

generally confirm those of the first test. Futhermore 

the Arizona cypress seems to be about as good a host 

plant as Lawson cypress and oriental arborvitae. 

Coquillett (4) reported that the cypress tip moths 

had never been found on any other trees than Cupressus 

macrocarpa, Q. pramidalts, . guadgioupensis and 

Chaiaecyparis awspniana; although several different 

kinds of conifers, such as Pinuß insigrzls Douglas, 

Sequoia iante, Thu.la, rLentalis, Cedrus libani Loud., 

and Cupressus funebris 1ndl., were frequently growing 

within a few yards of the infested trees. The writer's 
observations mostly substantiate Coquillett's report 

except for Thui orientalis which was found to be a 

natural host plant both in the field and in the lab- 

oratory. 
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SEASONAL LIFE HISTORY AND HABITS 

The life history study was based on daily observa- 

tiofls in the laboratory and weekly observations in the 

field. The method of rearing was similar to that used 

In the second feeding test. A single twig of Lawson 

cypress was used in each lamp chimney for the use of 

the larvae and adults. With an adequate supply of waters 

the plants could be kept in succulent condition through- 

out the year. The insect could thus complete its life 

history on a single twig. In order to obtain information 

on the life history the insects were reared in cages 

on outside window ledges where the temperature would 

approxImate natural conditions. 

A. FGG 

The egg appeared in the outdoor cages from the mid- 

cile of June to the middle of July in 1950. The embryonic 

development of the egg required 18 to 25 days or an 

average of three weeks. 

Two or three days before hatching the embryo could be 

seen curled within the egg shell with its dark head and 

anal segment close together. Immediately before hatching 

the segments of the body and blastokinesis of the embryo 

can be observed. In hatching It took about 2 to 3 hours 



for the tiny yellowish larva to work Its way out of 

the gg through a hole cut from one end. Hatching 

generally started about seven. o'clock in the morning. 

The majority of the larvae hatched about ten o'clock 

A. !.. and a few were founô hatching until noon. 

P. LARVA 

The mining habit of the larva made it difficult 

to determine the number of larval instars by direct 

observations. The number of Instars was determined 

by measuring the widths of their head capsules. The 

observation by Pyar () that the sclerotIzed parts of 

Insects do not change In area during a stadium but In- 

crease only at ecdysis led to the generalization that 

the change in width of the head capsule of a larva in 

its successive stages usually follows a regular geomet- 

rie progression. This generalization has become known 

as Dyar's rule. Peterson and Ba.ussler in 1928 (19) 

suggested the possibility of determining the number 

of instars by the crouping of measurements of the head 

capsules. The validity and limitations of both Dyar's 

rule arid the grouping method have been discussed ex- 

tensively by Gaines and Campbell in 1935 (9) and also 

by Abercromble in 1936 (1), Ludwig and Abercrombie in 

l°40 (13), Mayer and Barbers in 1944 (14) and Gier in 
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1947 (lo). 

A weekly sample of larvae from the infested twigs 

was taken from field plants from February 12, 1950, to 

Apri), i9l. The width of the head capsule of the 

larva was measured under a binocular microscope by 

means of an ocular micrometer. The measurements of 

678 head capsules ranged from 0.104 mm. to 0.480 mm. 

To facilitate determination of the number of larval 

instars a histogram was constructed (Figure 1). The 

measurements did not fall into apparent discontinuous 

groups and many irregular peaks appeared in the fre- 

quency distributions, but the measurements were divided 

into six groups, each group representing one instar, 

based on the following principles: (1) In each group 

the frequency distr5butiori follows more or less a nornal 

distribution; (2) The range of variations is in in- 

creasing order in succeeding groups. The results of 

the grouping are shown in Table 4. 

The observed values and the line of best fit are 

shown in Figure 2. The present grouping into six larval 

instars seems to be adequate in so far as Dyar's rule 

is concerned. 

The adequacy of the present grouping is further 

indicated by the following fact. While examining the 

infested twigs, occasionally a cast head capsule an the 
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Table 4. Head-capsule widths and instars of the 
cypress tip moth larvae. 

Instar Number I IIL _ IV V IT 

Observed 
limits of 
instar (mm.) .104- .128- .176- .232- .312- .392- 

.120 .168 .224 .304 .384 .480 

Number of 
individuals 
observed 26 194 120 122 92 124 

!!ean (mm.) .1119 .1480 .1965 .2597 .3489 .4228 

Growth ratio 1.32 1.33 1.32 1.34 1.22 

Calculated 
head width 
(Method A) .1119 .1461 .1908 .2492 .3255 .425]. 

Difference +.0019 .0057 +.0l05 .e..0234-.0023 

Calculated 
head width 
(Method B) .1138 .1489 .1947 .2547 .3331 .4357 

Difference -.0019 .0009 +.0018 +.0050 +.0l58-.0129 

!ethod 4, Ca1culate from the mean of the observed 
ratios and the observed first term. 

Nethod B. Calculated by the method of least squares, 
using the equation log Y x a + bX. 
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'iith of head caosule in nii. 

Fig. 1. itogram showing frequency distribu- 
tion of hoad-csu1e widths of the cyrress tin moth. 
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Number of Instars 

Fig. 2. Relation of calculated rrogression to observed 
head width measurement (graph made on semi-log paper). 
The circles represent the observed mean head widths for 
each Instar. The line is a straight line of best fit 
calculated from the equation iog Y 2.0564 + 0.1167 X. 
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newly malted larva were both found In the same mine. 

Mayer and Barbers (14) reported that for a given Instar 

there was no significant 5lfference in size between 

the head capsule measurements of live larvae, cast head 
capsules or larvae preserved In alcohol. The measurement 

of the cast head capsule in the mine, therefore, would 

represent the head width of the preceding Instar of that 

larva In the same mine. The measurements of the head 

width of the larva and Its cast head cpsu1e are shown 

In Table . 

Table . Head widths of four cypress tip moth larvae 
and their cast head capsules. (mm.) 

Larval number I II III IV 

Head-capsule width of 
newly incited larva.... .136 .136 .176 .480 

Idth of cast head 
capsule...... . 

Growth ratio.......... 

Mean. . . . . . . . . . . . . . . . . 

.104 .104 .136 

1.31 1.31 1.29 

1.30 

. 376 

1.28 

The mean growth ratio, 1.30, is very close to 1.308 

found by the method of least squares based on the grouped 

data, 
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The relative size of the larvae In different Instars 

are shown In Figure 8. The larval stage lasted for about 

ten ronths. Each Instar and its corresponding season 

of the year l9O to l9l Is shown In Table 6. 

Table 6. Occurrence of succesSIve Instars In 
19O-l9l 

To, of Limits of Approximate limits Approximati 
Instars head width of seasonal occurrence length of 

(mm.) occurrence 
in days 

I .104-.120 July 4 August 21 48 

II .128-.168 July 31 - November 21 82 

III .176...224 October 3 - January 1 95 

IV .232-.304 Ìovember 8 - April 7 149 

V .3l2-.84 January 6 - April 1 89 

Vi .392.48O February 2 - April 15* 53 

Thjs Indicates thelast date of oervation 
In 1951. In 1950 the mature larvae were found as late 
as May ]9. 

The succesIve Instars overlapped to some extent. 

The newly hatched larvae crawled around on the twig for 

a short time. Then they started to work their way into 

the tender scale-leaves. Usually the larvae reoulred 

about two hours to completely conceal themselves in 

their tunnel. A small larval entrance hole was visible 

on the scale-leaf when examined under a hand lens. 
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Greenish colored fra.s was found eattered around the 

ntrrce hole. On occasion one larva was observed 

crawling for per10 or about 30 hours before lt mined 

:tnto the host. If the larvae failed to enter the leaf 
tissue after 30 hours, they usually bGcme dry and 

perished. The newly hatched larvae usually completed 

their developnient of the first instar within a single 
leaf. The larvae usually excavated the whole Interior 
of the tender leaves but made only an Irregular tunnel 
In the older ones. After the first molt the larvae 
deserted their old mines and attacked new leaves. The 

larvae of the second arid succeeding Instars almost always 

made their entrance holes at the crevices between two 

scale leaves. 

During late summer and fail each larva injured an 

average of nine to twelve scale leaves. The infested 

leaves became brcwnish in color several days after 

feeding. The Injury before winter (Figure 9A) was 

usually not conspicuous because the larvae devoured only 

tender scale-leaves and seldom killed the whole branch 

Jets or twigs. 

Most of the feeding was done in the early spring. 

The larvae entered the twigs In the spring some distance, 

usually 0.3 to 2 cm., from the apex and always extended 
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their burrows downward in the twig unless they changed 

their course to a lateral branchiet. The length of the 

burrow was found to be O. to 2.5 cm. The newly infested 

twigs were generally recognized by their yellowish color 

with some remaining greenish tinge of the living tissue. 

The infested parts of the twigs appeared semitransparent 

when examined by transmitted light. The overwintering 

larvae attacked 4 to 6 twigs and usually completely 

girdled them, which caused the twig to die beyond the 

paint of injury. This type of injury is shown in 

Figure 913. This twig was infested by a single over- 

wintered larva and the white tips are the infested 

parts. 

The winter was passed as partially grown larva at 

the base of the tunnel in a cell which was lined with 

fine silken thread. Occasionally a larva mined Into 

the pith of the twig, usually with the head downward. 

They sometimes resumed feeding in warmer weather during 

the winter. Most of the larvae overwintered in their 

fourth instar but a few passed the winter In the third 

and fifth Instars. 

In 1950 the winter was severe and the larv were 

Inactive, The first larva began feeding on April 3 

In the field at Corvallis. The winter of 1951 was 

much milder than the preceding one. No actual larval 
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resting period was observed. The larvae resumed feeding 

in the warmer days and retired into their overwintering 

cells when the weather became colder. 

The monthly maximum, minimum and mean temperature 

of the two winters was tabulated in the following table 

for comparison. 

Table 7. Monthly maximum, minimum and mean temperature 
for Corvallis, Oregon, 1950 and 1951.* 

Year Temperature January February March December 

ffaximum 36.8** 49.5 53.0 53.7 

1950 Minimum 25.9 34.3 37.5 42.5 

Mean 31.3 41.9 45.3 48.1 

Maximum 46.2 52.4 51.6 

1951 Minimum 34.7 36.9 34.0 

Mean 40.5 44.7 42.8 

* Data from Soil Department, Oregon State College, 

Corvallis, Oregon. 
** Temperature is given in Fahrenheit (egrees. 

C. PUPA 

The pupa occurred from April 18 to June 20 In 1950. 

The pupal stage lasted 25 to 32 days under laboratory 

conditions, Toward the middle of May of 1950, the majority 

of the larvae reached maturity. When ready to pupate 
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the larvae left their tunnels and crawled out on the 

twigs. On Lawson cypress and arborvitae the larvae 

spun their cocoons between two or more adjacent twigs 

or branchiets (Figure 9C). On Arizona cypress the co.. 

coon was attached in the crotches of the branchiets. 

It took about 2 to 3 days for a larva to complete a 

cocoon. The greenish larva could be seen at first 

moving around within the thin cocoon but after two days 

the cocoon was too thick to permit observation of the 

prepupa. When the cocoon was opened and examined, the 

prepupa had become much shorter than the mature larvae 

and were swollen and motionless. The prepupal stage 

lasted about three to four days. 

The cocoon was papery white, niore or less spindle 

shaped, mm. long and 2.0-2.5 min. wide. The 

threads on one end of the cocoon, where the head of the 

pupa was located, were loosely woven. 

D. ADULT 

The moth emerged as early as May 7 in the laboratory. 

The last moth observed on field trees was on July 5, 1950. 

A total of 231 pupae were collected from field trees 

between May 9 and June 4, 1950, and were reared on out- 

door window ledges. The maximum emergence of the adults 

took place between June 4 and June 21. A few of them 
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emerged as late as June 28. 

The moths usually emerged In the early morning, 

though a few of them emerged In the afternoon and during 

the night. In the field, the moths hid during the 

daytime and became active at night. Apparently the 

temperature had no marked effect on their activity. 

The moths usually restec on the twigs with their antennae 

stretched forv?ard. They vibrated their antennae frequently. 

The resting moth always kept the tip of its abdomen tilted 

upward at about a 30 degree angle from the horizontal. 

They walked or flew for a short distance and rested 

between movements. The female moths laid their tiny 

lemon-yellowish eggs singly in crevices between the 

scale-leaves (Figure 3A) and occasionally on the crotches 

of the twigs. 

The moth preference for oviposition on the three 

species of host plants was tested on June 19, l90. 

Three small twigs from each of three host species were 

placed in each of five lamp chimneys as in the second 

feeding test and a pair of newly emerged maie and female 

moths was introduced into each chimney. All moths were 

reared from Lawson cypress. The number of eggs were 

counted after the death of the female moths on June 27 

to Jtrne 29. The results are listed in Table 8. 
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Table 8. Number of eggs deposited 
on three different hosts 

.L.arnp unamaecytaris ïflug TflUip Totai. 

Cage 
no. 

lawsoniana orientalis occidentalis 

1 4 0 0 4 
2 10 2 1 1 
3 15 2 J. i 
4 3 9 5 17 

From the above data, it appeared that the female 

moths tended to deposit more eggs (55%) on Lawson Cypress 

w1ich is also the most common host plant of the larva 

under natural conditions in Corvallis. 

In order to determine the longevity and fecundity 

of the moths, 28 pairs of newly emerged male and female 

moths were introduced by pairs into chimney cages. The 

abdomen of each of the female moths was dissected after 

death. The eggs that remained in the abdomen were 

counted. The results were recorded in Table 9. 

The longevity of the male moth varied from S to 

12 days, averaged 8.1 days and that of the female moth 

varied from 6 to 14 clays, averaged e.6 days. The number 

of eggs deposited by a single moth varied from i to 33 

under laboratory conditions. The average was 15 eggs. 
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Table 9. The longevity and Lecundity 
of cypress tip moths in 
June, 1950. 

Cage Pate of Pate Len- Mating Eggs Eggs Total 
io. emer- of gevity Date Depos- left in 

çence Death avs) ited body 
I. M.. T. 

2 7 7 19 2]. 12 14 7 26 0 26 
3 7 7 14187 11 7 28 o 28 
4 9 9 ..._**20 11 9 22 0 22 
S 9 9 21 26 12 17 9 18 0 18 
6 9 9 -- 20 -- 11 9 5 19 24 
7 9 9 -- 23 -- 14 9 28 o 28 
8 9 9 18189 9 9 26 1 27 
9 9 9 -18-- 9 9 0 26 26 

10 9 9 20 21 1]. 12 9 4 24 28 
11 10 10 21 20 ai io io 13 10 23 
12 10 10 18 16 8 6 10 12 0 12 
14 10 10 -- 18 -- 8 10 3 O 33 14 li 11 17 20 6 9 11 4 3 7 
15 11 11 17 20 6 9 1]. 0 29 29 
16 11 11 17 20 6 9 11 1 23 24 
17 11 11 21 22 10 11 U 19 0 19 
18 1]. 11 18 20 7 9 11 13 5 18 
19 11 10 19 18 8 8 11 24 6 30 
20 II 10 18 21 7 11 11 30 0 30 
21 11 10 16 17 5 7 11 17 0 17 
22 12 12 18 18 6 6 12 3 8 II 
23 12 12 19 19 7 7 12 12 1 13 
24 12 12 19 19 7 7 12 2]. 0 21 
25 12 12 3.7 20 5 8 12 8 1 9 
26 12 13 18 20 6 7 13 10 0 10 
27 17 17 24 25 7 8 17 17 0 17 

Average 8.1 9.6 1,4 5,6 2]. 

* 'a1e, F. - Female 

** Some male moths drowned in the water around 
the base of the twig. 
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The number of eggs laid and remained in the individual 

female moth ranged from 7 to 33 and averaged 21. 

The preoviposition period based on observations of 

ten pairs of moths lasted two to five days. The ovi- 

position period as observed to last from three to 

six days. 

E. NATURAL ENEMIES 

During the course oÍ' the rearing only three parasites 

were obtained from pupae. They belong to three different 

genera according to the identification from Dr. C. F. W. 

Muesebeck. 

1. Bssus sp. possibly rAew, emerged on May 7, l9O. 

The parasite is shown in Figure 9D. 

2. Tetrastichus sp. emerged on June 26, 1950. 

3. Amb1vmeru n. sp. Gahan- In the National Museum 

Dr. C. F. W. Muesebeck states that there is a large series 

cf this parasite which was reared from Recurvaria millen 

in Yosemite National Park, California. The specimen 

sent to him by the writer was the first record of this . 

parasite reared from Argvresthia curessella Wlsm. 

According to Coquillett (4), the larvae have a 

habit of letting themselves down a distance of a foot 

or more by means of a silken thread. While in this 

position they are sometimes devoured by the common 
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humming-birds. On one occasion he saw one of these birds 

devoni' upwards of a dozen of these larvae in the space 

of a few minutes. The writer has never observed such 

acts by humming-birds in Corvallis. 

1!. SEASONAL LIFE HISTORY StiMMARY 

The cypress tip moth had only one generation a year. 

The eggs appeared from the middle of June to the middle 

of July. The incubation period averaged almost three 

weeks. The larval stage lasted from July 4 to !ay 19 

of the following year which was a period of approximately 

ten months. There were six larval instars. The succes- 

sive instars overlapped to some extent. Most of the 

feeding was done in the early spring. In Corvallis the 

most common host plant was Lawson cypress but Arizona 

cypress was most svere1y injured by the larvae. The 

winter was passed as partially grown larvae mostly in 

the fourth instar in the host tissue. Larvae sometimes 

resumed feeding during warmer winter weather. The 

pupae occurred fr0m April 18 to June 20. The pupal stage 

lasted bout one month. The moths emerged from ay 7 

to June 28. Each female moth deposited singly a total 

of about l eggs on the host plant. The preoviposition 
period averaged about 3 days and the oviposition period 
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was three to six nays. 

Feb. Thr. iTay June July Dt Oct, 1ov Dec. Jan. 

- Larval stage 
Pupal stage 

____ - Ac3ult stage 

- - Egg stage 

_____ _____ _____ 

- 

Larval stage 

Figure 10. seasonal life history chart of Cypress tip 

moth in Corvallis, Oregon 
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A. EGGS 
FIG. 3. EGGS 

IN SITU 
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FIG. 4. LARVA OF ARGYRESTHIA CUPRESSELLA. A. MATURE LARVA, ENLARGED. 
B.SETAL MAPS OF THORACIC AND ABDOMINAL SEGMENT, TTHORAX, AABDOMEN. 
C.PROLEG, SHOWING CROCHETS. 



FIG.5. PUPA OF ARGYRESTHIA CUPRESSELLA. 

A. PUPA, VENTRAL VIEW. B. CAUDAL END OF PUPA, 

C. CAUDAL END OF PUPA, GO., GENITAL OPENING, 

AN ANAL OPENING. 
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FGI 6. ADULT OF ARGYRESTHIA CUPRESSELLA. 
A. ADULT, DORSAL VIEW. B. WING VENATION. 
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FIG. 7. GENITALIA OF A. CUPRESSELLA. A. c GENITALIA, 

VENTRAL VIEW, B. c1 GENITALIA, LATERAL VIEW, AED, AEDEAGUS 

C , CORNTI; G, GNATHOS; H , HARPES; R , RECTUM; UN UNCUS. 

C. GENITALIA, VENTRAL VIEW, G.O., GENITAL OPENING. D. SPER- 
MATHECA AND SIGNUM, S,SIGNUM. 
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Figure 8. Photograph shodzig the relative size ol' six 

instars (enlarged). 
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