
SPECIAL COLLECTION OF CONIFEROPHAGOUS r.HORTSTONFURA SPECIES 

AND HYBRIDS AT THE GREAT LAKES FOREST RESEARCH CENTRE, 

SAULT STE, MARIE, CANADA 

G. T. HARVEY AND P. M. RODEN 

GREAT LAKES FOREST RESEARCH CENTRE 

SAULT STE. MARIE, ONTARIO 

REPORT O-X-293 

CANADIAN FORESTRY SERVICE 

DEPARTMENT OF THE ENVIRONMENT 

JUNE 1979 

Copies of this report may be obtained 

from: 

Information Office, 

Great Lakes Forest Research Centre, 

Canadian Forestry Service, 

Department of the Environment, 

Box 490j Sault Ste. Marie, Ontario. 

P6A SM7. 



ABSTRACT 

This report catalogues pinned adult material of several 

coniferophagous species of Chovistcneura retained at the Great Lakes 

Forest Research Centre in Sault Ste. Marie, Canada. The collection of 

nearly 9,500 specimens consists of field-collected insects as well as 

laboratory- and field-reared progenies, including several generations 

of inter se matings and various crosses. The catalogue provides identi 

fications and sufficient detail of host and collection location to 

facilitate their further study. The collection is accessible to 

entomologists for study. 

RESUME 

Le present rapport sert a repertorier le materiel adulte 

epingle de plusieurs especes de Choristoneura coniferophages conservees 

au Centre de recherche forestiere des Grands lacs, a Sault Ste-Marie, 

Canada. La collection qui compte pres de 9,500 specimens comprend 

des insectes pris sur le terrain et des descendants de ceux-ci Sieves 

tant en laboratoire qu'en pleln champ, ainsi que plusieurs generations 

d'accouplement -tntev se et divers croisements. Le catalogue fournit 

les identifications et suffisamment de details sur les collections 

d'hotes et de sites pour en faciliter l'etude plus poussee. La col 

lection est a la disposition des entomologistes pour etude. 
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INTRODUCTION 

From 1951 until his death in 1970, Dr. G. Stehr assembled 

coniferophagous Choristoneura species from across North America as 

part of his study of the population genetics of this group of species. 
The collection consisted of field-collected insects and laboratory-

and field-reared progenies of these species. In addition there were 

several generations of progenies of matings within species and of 

various crosses between species. 

Since the death of Dr. Stehr, the senior author has added sub 

stantial numbers of some species. This collection of almost 9,500 

insects is retained at the Great Lakes Forest Research Centre, Sault 

Ste. Marie, Canada. It contains potentially useful material for taxo-

nomic studies of Choristoneura, a genus which presents difficulties 

because of the extensive polymorphism in adult maculation. In partic 

ular, the family groups in the collection show both within- and 

between-family variation in maculation for most of the species repre 

sented. 

The labelling of the specimens in the collection does not con 

form, for the most part, to standard museum practice. The catalogue 

provides identification and sufficient details of collections to make 

their further study almost as easy as if labelling were of the con 

ventional form. 

The collection is available in whole or in part to research 

scientists who demonstrate suitable qualifications and an interest in 

studying the systematic taxonomy of Choristoneura spp. 

. METHODS 

Most of the field-collected insects in this collection were 

obtained as late-instar larvae and shipped by air express or mail to 

Sault Ste. Marie. In a few cases collections were made at another 

stage, i.e., egg or adult. Larvae were allowed to complete their 

development in the laboratory under controlled conditions (Stehr 1954) 

on foliage included with the collection, if suitable, or alternatively 

on fresh white spruce (Piaea glauaa [Moench] Voss), balsam fir {Abies 

balsamea [L.] Mill.) or jack pine Q?inus bariksiana [Lamb.]) obtained 

in the vicinity of Sault Ste. Marie. Until about 1965 field collec 

tions received late in the season after local foliage had completed 

its development were reared on freshly thawed balsam fir shoots, as 

described by Stehr (1954). More recently an artificial diet (McMorran 

1965), or a modification of it, has been used to permit such larvae to 

complete their development. The remainder of the collection, i.e., 

the laboratory lines, hybrids, backcrossses, etc., completed their 

development on freshly thawed balsam fir shoots or artificial diet. 



The methods used to obtain these collections and the possible 
sources of errors associated with them were discussed by Stehr (1967) 
Several of the collections contained more than one taxon, as determined 
by laboratory study of the adults and of their progenies. In most 
cases it was possible to distinguish and separate adults from the 

original collection and to place them with the appropriate species group 
However, such adults have been identified as coming from '-mixed collec 
tions , and are marked with an asterisk (*) in Table 1. 

The collections consist of pinned adults housed in three ento 
mological cabinets and four separate glass-topped trays. They have 
been divided into separate sections housed in the cabinets as follows: 

Cabinet 1: Field-collected Ckoristoneura species (Table 1) 

Cabinet 2 and separate trays 3 and 4: 

Hybrids, including backcrosses, etc. (Table 2) 

Cabinet 3: Laboratory inbred lines within species 

(principally C. fumiferana) (Table 3) 

Separate trays 1 and 2: 

Adults from the field cage experiment 

(Harvey and Stehr 1971) (Table 4) 

Many of the pinned insects are accompanied by the empty pupal case 

from which they eclosed. These are contained in a gelatin capsule and 
mounted on the same pin. The numbers of insects arranged by species, 

etc., are summarized in Table 5 and the F1 and F2 crosses in Table 6. 
For the convenience of the reader, all tables are placed at the end of 
this Report, just before the References. 

The pinned adults in the collection constitute only a portion 
of the collections or families from which they came; other adults from 
the same collection or family were used for matings or other purposes 

and were unsuitable for pinning. Mating attempts were carried out as 
described by Stehr (1954). 

The numbers of pinned hybrid adults of the F1 and F2 generations 
are summarized in Table 6. No data are available at present on the 

number of attempted matings or of infertile matings for these crosses. 
However, all adults shown serve as evidence that fertile matings of 
the designated crosses were obtained. In all but two or three combi 
nations Both sexes are included among the pinned series. The progenies 



of more than one successful mating are represented for most crosses. 

The absence of representatives of some crosses signifies only that no 

pinned adults are present in the collection: most of the possible 

combinations have been attempted and almost all that were attempted 

have produced some fertile progenies, though not all with equal ease. 

Most of the pinned insects in the collections do not have the 

standard individual museum-type labels, showing collection location, 

host, collector, etc., although a small proportion do. The tables 

provide this information through the use of the insect name code which 

appears on a printed label on each pinned insect, e.g., F'2-CYP-l, 51 

F-WA or 8'6-PYR-ll. 

The insect name code, developed for ease in retaining identity 

during the laboratory breeding program, consists of three parts. The 

first, consisting of two digits or a letter and a digit, provides a 

time reference and shows whether the insect represents a field or a 

laboratory generation. Insects from field collections are designated 

by a letter, usually 'F1. The digit indicates the year of the col 

lection; hence, F'2 insects were field collected in 1962. For insects 

collected during the 1960s the digital year follows the letter; for 

insects collected during the 1950s and the 1970s the digit precedes the 

letter, as in 5'F. When the first part of the name code consists of 

two or three digits, the insect represents a laboratory generation, the 

digits specifying the month of the laboratory matings that produced the 

family. Hence, 1'12 is applied to a family produced by a mating in the 

first year of the decade and the twelfth month, i.e., December 1961. 

The name code does not allow differentiation of the decade, i.e., 1961 

or 1971; when necessary this information can be determined from other 

collection records. 

The second part of the name code, consisting of two to four 

letters, indicates the origin of the insects, or their parental back 

ground. For field-collected insects the two or three letters are 

usually taken from the location designation. For example, F'l FRE 

represents a collection at French Lake, Ontario in 1961. Where several 

collections originate from an identical or similar location the code 

may be altered slightly, as in F'l TIM, F'2 MIT, F'2 TAM — all these 

insects came from Kitimat Station, B.C. in 1961 and 1962. For 

laboratory-reared lines the portion of the name code designating 

location has been retained. Name codes for crosses are made up from 

the name codes or species of the parents, and may also indicate the 

generation. For example, the FU X VI crosses in Cabinet 2 (Table 2.1) 

originated from crosses of CYP ? X ORE d* individuals and are named 

CYOR. Similarly, in Cabinet 2, FU ? X OC o" crosses are named BD. At 

the time they were named the known entities of coniferophagus 

Choristoneura were fewer and were frequently designated by a single 

letter: FU - 'B'; OC - 'DT; PI - 'j' and BI - 'D2'. In later crosses 



the names indicate both parents and the direction of the cross (? 

FU tl SU°; " CH ^7 US6d hSre (SanderS " al" 1977>= for exf^e FU I SU J is named FUSU, as in the Separate Tray 4 (Table 4). Details 
of this species naming code are presented at the beginning of Table 2 

°f Che C°de name is a sinSle or double digit 
division o fil b 

- P °e name is a sinSle or double digit 
ing a collection division or family number. Hence, all insects 

SlictL ,tIAY"1 ^ Fl1 MY~2 C3me fr°m the "" SitS and II e collected at the same time, though from different hosts, and should be 
considered as coming from the same population. Among the laboratory 

^rfVV11181^;' " a fll dl and all insects ^; y S-ci-> and all inse 
T %Z f fbrothers and Asters, as are all those named 
7 - CYP - 2 etc (Cbit 3 T 1) 

f fs and Asters, as are all those named 
- 2, etc. (Cabinet 3, Tray 1); these insects are the first 

laboratory generation from matings in July of insects collected in 
1960 in Cypress Hills, Sask. In the catalogue these digits that are 
part of the family name are listed in parentheses after the family 
names. Other digits or letters on the insect labels show additional 
details of sex, rearing sequence or individual identification, further 
explanation of which seems unnecessary for use of the collection. 

.,, „- The lists of ^^Id-collected insects, housed in Cabinet 1, show, 
with the appropriate name code, the collection location, host from 
which the collection was made, date of receipt of the collection, and 
the collector(s) (Table 1). The actual date of collection of the 
insects is the same as, or within 7 days of, the date or receipt. When 
collections came from more than one host this is indicated. 

Lists of laboratory-reared generations of Chortstonetwa species 
in Table 3 (Cabinet 3 and Trays 3 and 4) show the family code name, 
family numbers, and the date and location of the original collection 
Also given is the number of laboratory generations represented by the 
pinned adults. As explained above, adults of the first laboratory 
generation are those produced by laboratory matings of the field-

collected insects. Although the parents of this first generation may 
have been reared in the laboratory through a considerable portion of 
their development, genetically they represent the field population and 
are still considered to be the field generation here. The first labo 
ratory generation is the first generation to be spent wholly in the 
laboratory. 

Lists of the various hybrids (Table 2) include the same infor 
mation as those in Table 3, but are arranged by the type of cross they 
represent, the female parent being identified first in all cases 

Family names and numbers are listed as well as the generation number 
of the cross; there is no indication of the relationship to field or 
laboratory generation number, although this can be calculated in many 
cases from the two-digit part of the family code name. 



(After completion of the cataloguing of the collections, a 

selection of the field-collected insects was sent to the British Museum 

to be incorporated in its collection. These insects, which have not 

been deleted from the tables, are listed separately in the Appendix.) 

TAXONOMY 

Most of the insects in the collection were seen and identified 

by Stehr. Naming of the Choristoneura species corresponds to that of 

Freeman (1967), except for a number of insects from the western United 

States and Canada which Freeman did not name. These insects are named 

in accordance with the discussion by Stehr (1967). Insects received 

more recently have been classified in the same groupings as were used by 

Stehr. This generalization applies to insects listed as C. subretiniana 
Obr., which Powell (1964) treats as a subspecies of C. lambevtiana 

(Busck) Free.; Stehr (1967) discusses reasons for his use of the full 

species designation for this entity. No attempt has been made to dif 

ferentiate subspecies of C. Zambevtiana as described by Powell (1964). 
However, one collection received in 1977 (F'7-PAN) was identified as 

C.I. ponderosana by the collector R.E. Stevens. Stehr's (1967) notes on 

these subspecies are based to a large extent on the rest of the pinned 

adults of this group in the collection. 

Additional information exists for most of the insects included 

in the collections. Haemolymph colors and pigmentation of pupal cases 

of most of the insects were included in the analysis of these characters 

by Harvey and Stehr (1967) and have been recorded for many of the insects 

received since that time. Developmental performance data (development 

time, survival, etc.) were recorded for most of the insects reared in the 

laboratory; pupal weights have been recorded for some of the reared 

material. Summarization and analysis of these results have not been 

completed. The data are still on hand and are accessible through the 

present authors. 

ADDITIONAL MATERIAL 

In addition to the pinned Insects catalogued here, there are 

several thousand pairs of adult forewings mounted with rubber cement on 

white cards and stored in slide file boxes in Sault Ste. Marie. They 

are intended for studies of adult maculation and are in fairly good con 

dition, although the cement has yellowed considerably in some cases. 

They represent principally laboratory stocks; many of them represent 

several generations and include hybrids. Identification is by collec 

tion code names on the cards which can be related to collection location 

and breeding history through other records in the collection. 

There are, in addition, close to 300 color slides, mostly of 

adults. Most of these are adequately labelled to permit identification, 

and collection details are provided, but not all are good quality slides. 

A few slides of larvae and pupae are included. 



Table 1. Fiald-collacced. CnaHatcna-jrx apacias 

Cabinet 1 

Spacias: C. f-jmiferom (Clen.) aensu atriato (Freeaan 1967) 

Tray 'lo. 1 

(cane'd) 



Table 1- ?iald-=ollacted CkOVlat&tmaa speciea (cont'd) 

Cabinet: i 

Species: C. fumiferarta CClen.) sen3U acriaw (Freeman 1967) (cond.) 

Tray So. 1 

Coda 

Collection 

location Hojc 

5'F WA 'Jenasaga L. , 

Sioux Lookout, OnE. 

F'7 UAT Alaska Hvy. Bi 514, 

Uatsan Lake, H.K.I, 

T'6 WAT F1 progeny of F'7 HAT 

F'l KCO Hoodhausa, 

Lake Erie, Out. 

Picea gl 

Picsa glatca. 

bi balaanta 

June 13/55 E. Buchan 

June 21/77 Ungat 

June 9/61 H.a. Foacer 

11 

22 

5peoiea: (7. ccsvfgntatis Free. 

Tray SO. 2 

Cade 

Collection 

location Hose 

Date 

received Collector 

Xvicber 

□f adulcs 

on pins 

F'l MAY I 

F'l HAY II 

F'l SAL 

F'3 UAH1 

F'3 UMS-3* 

t'8 UMS-5* 

F'3 OTW* 

Abisa oonoolor June 22/61 A.a. Casacon 

June 22/61 A.E. Cacecoa 

a June 27/61 W.F. Mlneau 

mermitaii 

Abiea cuncolor Juna 18/53 J. Wniteside 

Juna 13/SS H.R. Dodge 

July 1/S3 H.R. Dodga 

fakUa US... HA 

Takisa 1.3., VA 

Dahiane^a Cr., 

Salmon N.F., ID 

Baiter, Uallova-

S.F., OR 

Dry Ranga, Halana 

8.F., HO 

Cramer Cr., Blackfoot 

MI 

Valloua-Whlcaan M.F., Pinua pondercea June 13/58 R.W. Coulin 

3akar, OR j. Vhiceaida 

menziatii. 

43 

129 

15 

Cconc'd) 



Table 1. Field -collated CSfOT-kwdBUB species (cont'd) 

Cabinet 1 

Specias: C. cczidenzalia Free, (cont'd) 

Tray No. 3. 

F'l FOO 

F'3 MIL* 

F'2 MOB 

F'2 KBT 

F'2 PAC 

F'l FKU 

F'l RUM 

F'2 SAF-1 

F'2 SAW 

F'2 TAR 

F'2 VAX 

Collection 
loca don Host 

Date 

reeaived Colleecor 

S.6 rai up canyon, 
Bouldat, CO 

31ackfooc area, Kt 

Orumond Unit, MO riiua urtM 

3rewscer Cr., 

Granite Co., KT ,-ienzigai; 

Caraon H.F., KM mer.ziasii 

June 30/61 R.E. Dencan 

July 23/63 R.E. Dencon 

July 3/62 K.I.. Caaeton 

June 19/62 R. Dallaske, 

C. Slater 

llUTs^llv, co *•" a>naolov Juae 27/fi: B-H- Ullf"d 

White Sulphur 

Sprlaga, MX 

Tan Mile Cr., 

Drucaond Unlc, M 

Aspen Hill, 

Sanra Fa N.F., NM 

Sounds Cr., 

Saucaoeh N.F. , ID 

Pseudstsuga 
ner.ziseii 

Abieg ccr. 

r; Cr., 

Targhea M.F., 10 

Ovando, 31ickfooc 

Forest, m 

Juna 29/61 R.E. Dencon 

PinUB canvorta Jun» 30/61 R.E. DanCon 

June 1/62 D. Jennlng3 

consoler Jul7 13/62 W.E. Mdneau 

OOmalop July 10/62 V.E. khubi 

July 3/62 A.E. Canaron Paeudozsu 

o£ adult3 

on pin3 

40 

13 

20 

20 

(Additional F"2 VA:l in Tray 4} 

(cone 'd) 



1- rield-collecced CwTiatoneurz spacies (cont'd) 

Cabioac I 

Spacies: C. oca-ldsnsalia Free, (cont'd) 

Tray So. « 

(Additional F'Z VAN in Tray 1) 

Tha following speciaens ill have individual Iabel3. 

31g Johns Flat, 

3eaver, UT 

Cl^arron Canyon, 

Calfal Co., Hi 

SUcon, 

Colfax Co., NK 

S. Fit. Beaver Clt. 

Beaver, UT 

Thousand L. Me., 

Laa, UT 

Various locations 

July 22/65 M.D. McGregor 

L.O. Sandin 

(Hopkins 51-313*) 

Light trap 

7900' 

Light trap 

6660' 

Fseuda Muaa 

meriziesii 

n21.e3 

Pseud 

menzieeit 

Several 

13 

r , 

MO (adulu unitiecchad - all uith Hopkins nuabers). 

(cone'd) 



10 

labla 1. Fiald-colleccad Cterij^r.eura Species (canc'd) 

Cabinet 1 

Spetiea: C. sceidentalia tree, (conel.) 

"ray Bo. 5 

Code 

F'4 AOL* 

?'6 BOS 

F'4 BID 

F'6 HUP 

F'4 H1U 

5'7 MIU 

F'6 SUM 

Boat 

Abisa anncolor July 4/64 

Abiaa Icsicaizrpa June 29/76 

Co U action 

location 

Korth Truckee, 

Sect 7-8, CA 

Kvolek Creek, 

Eoacon Bar, 3.C. 

Hidden Lakes, 

tiderby, Kaaloopa, 
B.C. 

Sllver-Skaglr. a 

Hope, 3.C. 

Druamond umz, HT Vina ccntarta 

progeny of F'4 MIU (jaa ahove) 

Adana Lake, 

Kaailoopa Disc, B.C. 

Dace 

received 

Tsuga 

heterophyI la 
July 20/64 

July 23/64 

Colleccor 

A.E, Caceroc 

J. Mowts 

J. Grant 

June 30/76 E. Morris 

July 17/64 

July 20/64 

D.C. Fellin 

June 17/76 Andrews 

F'4 «LL-2 Salnon II.?., ID Pinus July 30/64 

AuS. 2/64 

K. Lister 
ccntcrza 

The following apeciaena have individual labela 

Augusc '56 Dodga 5 Paicon 
Clinton, M0 

SpB« Plot 

Haadows, ID 

Heu .Maadcvs, ID 

Pri:at L., ID 

Pri«ss L., ID 

frtut L,, ID 

iaa $randis 

Tmga 

kataropkylla 

Abiae grzadia 

Tellouaeooe M.P., BY Picta 

July 10/23 

rearad in 

lab 

Jul7 10/23 
reared in 

lab 

July 12/22 

rearad in 

lab 

July 12/22 

reared In 

lab 

July 12/22 

reared in 

July 24/33 
reared in 

lab 

J.C. Evenden 

(Hopltina 16964b) 

J.C. Evenden 

(Hapkina 16365b) 

H.J. Ruse 

(Hopkina 16926a) 

H.J. Kuac 

(Hoplclna 16922b, 

16925b) 

H.J. Rust 

(Hopkins 16922b) 

J.C. :-;■,',■:;<:_■ is 

(Hopkins 16967b) 

of adults 

on ping 

11 

12 

11 

9 

1 

11 

22 

(cone'd) 
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Table 1. Field-collected 

Cabinet 1 

Species: C. sr-ze Tree. 

Tray No. 6 

species (conc'd) 

Cade 

Collection 

location Host 

F'l CEM 

F'2 HIT 

F'2 TAH 

F'l ID! 

;■■-;; !■;■.- Cova, 

Kit taut Tup, B.C. 

Kltimac, B.C. 

Klciaat, B.C. 

Kitljtat Sen., B.C. 

Picea June 23/61 D.5. Ruth 

ricea aitchenaiz June 15/52 E.G. Harvey 

fliiaa aTKcilia May 16/62 E.G. Harvey 

Abita tsrabiZia Juno 21/61 J. Jardine 

43 (ft ;ap) 

47 

13 

Tray Mo. 7 

Frae. 

Code 

Collection 

local: Ion Host 

Date 

received Collector 

of 

pins 

F'l JAW 

F'l jca 

?'l JES 

r'l jog 

0'7 JOL 

Vi Jot. 

F1: jos 

F'l RAJ-1 

E'l SAJ 

Frsncnecle Seen, Firms ayivastria June 22/61 K.S. Foster 

Forestry Fara, 

, Ont. 

Ccjlchescer S., Pirrua sylvast:ri3 June 19/61 U.S. Foster 

Lot 6, Con V, One. 

Eaux Claire Lakes, pinna benksianu. June 20/61 I.M. Canpbcll 

Ml 

Dogfly L., One. Pinue banksians July 12/61 

F1 progeoy of O'F JOL FiXUt banigiana July 14/60 H.J. Hildebrand 
Loue Lake 

Ft. Frances, Ont. 

Fz progeny o£ O'F JOL 

8 ol S. at Spoaner, Hnua hankxiavi June 18/62 I.M. Canpbell 

HI 

Raco, HI 

Huron, One. 

Pinui banksiana June 21/61 T. Lisson, 

G.T. Earvey 

Krats sylyestria Juni 6/61 a.L- Bowser 

19 

10 

22 

1 

3 

11 

41 

Z 

(cont'd) 
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Table 1. Fleld-collaciad ShorietOttmOV species (conc'd) 

Cabiaec 1 

Species: C. pirua pinus Frae. (cocci.) 

Tray No. 7 

Coda 

Collection 

location Host 

Dace 

received Collector 

Number 

of adults 

on ptns 

I't SOJ Sious Narrows, One. 

F.I.S.1044-793 Sultan, Ont. 

3C 49-816 Cranbrooic, B.C. 

BC 51-1351-01 Melarua Cc., 3.C. 

FIS A773 D Bucals, Alca. 

FIS A 1221 C Elkuater, Alca. 

ma benkaiGna July 11/61 C. Jackson 

— July 10/U — 

rsiS contorts. July 25/49 

f.ua ccnrjrra July 30/52 

flesilis July 16/52 — 

July Z6/S2 

1 

1 

1 

1 

1 

1 

Species: C. pimis laS 

inus pungena 

June 24/61 T.:I. Freeman 

May 23/61 J.C. Selaoa 

?-,mt3 Otvgittgma June 3/61 H.Ji. Kulnan 

Htaa June 3/61 J.C. H«lson 

17 

4 

I 

13 

zlba Hay 7/62 Q.F. Nlklaa 

3'11 X progeny ai F'2 MUR 
2B 

Cconc'd) 
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Table 1. Fidld-ccllected Cwr.isSareurt: species (cant'd) 

Cactnec L. 

5p«cisj: ■-. bienni3 Frae. 

Tray So. 8 

Cade 

Collection 

locacl.cn Host 

Dace 

received Collector 

of .-,;m!;j 

on pins 

8'F DSM 

F'7 HOK 

F'l KAP 

F'6 KAR 

F'l KAS 

F'l KIT-1 

F'l KOW 

F'2 LAK 

F'7 SIK 

F'l SHE 

F'l SUK-I 

F'l TPK 

!i:Li'.j'.-D Landing Etd. 

Salchera, Babine L., 

B.C. 

Hi 2D, Holmea River 

Sd, Hc3ride, 3.C. 

Hacc Kvy, Ml 93, 

Parsnip a. Region, 

B.C. 

Hecdrix Lake, B.C. 

Plaa Pass, 

Sumlc L. Rd., B.C. 

NllkiCkua R. Trail, 

, B.C. 

WHlou R. Rd,, 

Mile 13, B.C. 

Lake Louise, Sask. 

■1. Croasir.g, Banff 

Sue. Park, B.C. 

McMurdo Creek, 

Golden, B.C. 

Salthera Landing, 

B.C. 

Saakua R. trail, 

3aoinu, 3.C. 

Topley Landing, 

B.C. 

Piaea glcztca June 7/53 D. Collins 

Aii-is Icaiccarpa June 13/77 R. Wood 

Abisa loaicczrptz June L9/61 0. Morri3 

Abies insiaaarpn July 5/76 J.J. Allen 

3.biea loaiQzrzrza June 21/61 0. Korria 

&is3 lc3iccsl27Z:c June Ll/61 Z.G. Harvey, 

R.L. Fiddlek 

June 19/61 0. !i)rri5 

var. June 12/61 J. Peccy 

June 21/77 H. Cocrell 

(out-of-phase 

populaclon) 

Ftcea glance var. June 7/61 E.G. Harvey, 

zlbwsiana R.L. Fiddick 

$icuca var. June 12/61 E.G. Harvey, 

slberviana R.L. Fiddiek 

iiia3 lasiocarza June 6/61 E.G. fiarvey, 

R.L. Fiddick 

IB 

1 

7 

7 

5 

2 

30 (3 caps) 

14 

Z 

9 

1 

Ccanc'd) 
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Tabla I. Field-collected Ghoti&SaWKmt species (conc'd) 

Cabinet 1. 

Sp«cies: 7. larbersiima (Buack) Free. 

Tray NO. 9 

Code 

Collection 

loeatian Hose 

Daca 

received Co Hector 

l-'uaber 

of adults 

on pins 

F'4 

F'3 

F'4 

a'6 

3AL 

BAN 

3UR-1 

CLP 

LAM-8 

LAa* -

F'l LIP 

F'4 

r'3 MIL 1 

MID* 

?'2 NES 

F1 progeny of F'4 3A1I 

Crowsneac, 3.4 a± 

E of 3mnis, A. 

Crouaaest, Alta. ?irru: 

Larlner Couacy, CO Pimu 

F1 progeny of. a1? UPH 
((7. latber^icnn., ssa Tray 2) 

32twrtc 

1,2 Roosevelt N.F., 

Poudre Canyon, 

Larimer Co, CO 

Mammoth Hot Springs I 

fallawscone Sac Park, WY 

Ha=oth t!oc Springs, ? 

Yellowstone Nat Park, HY 

Pinna s 

^i70ta acnzar Drumxand Untt, MT 

Drmtmond Unit, MT 

Burais, Crousneac rinus flszilis 
F.R., Alca. 

June Z9/64 J. Petty 

Dr. J. Smith 

July 12/63 J. Petty 

July 6/64 M.E. HeKnighe 

July 11/63 C.J. Carnain 

July 26/63 

Aug. 2-13/63 

July 7/61 R.E. Dencon 

Aug. 05/61 

Aug. 4/64 D.G. FeUin 

July 23/63 S.E. Dencon 

July 17/64 D.C. Fellln 

July 20/64 

July 6/62 E. Gautreau 

July 10/62 

F'7 PA.N-1" St. Vrjin River 

Drainage, CO 
Pireta pondercsa June 23/77 R.E. Stevens 

1 

4 

2 

63 

(cont'd) 
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Tablu 1. Field-collected Ckoristcnaura species (conc'd] 

Cabiaae 1 

Species: C. Un&taPt&BBX (Busclc) Frea. teonel.) 

Tray No. 9 

Cade 
Collection 

Hose 

Dass 

received Collector 

-i unbar 

cf adul:a 

-:i ping 

F'4 PON 

F'i an. 

3'F LMS-Jl 

8'? CSM-2) 

F'4 WILL* 

Foudre Dlst., CO 

Red Feacher Lake, 

Larimer Co., CO 

Helena K.F., MT 

Saiaon H.F., ID 

Pinua eonzorta Jun« 

Jul/ 6/64 M.E. 

July 19/58 H.R. Dodga 

July 30/64 K. Liscar 

10 

9 

Iha following specimens have Individual labels: 

(cont'd) 
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Table 1. field-collected Jrtoriatotsure species (cont'd) 

Cabinet 1. 

Specias: C. 3uh?szi.nizAG. Obr. Wbraitsav 1962) 

Tray Ho. 10 

Coda 

Collection 

location Host 

F'4 AOL* 

F'S AVE 

F'4 UH 

4'7 LAM 

F'3 KIL 

F'4 PET 

F'4 PUB 

3'6 SET 

4'L RET 

F'5 SUR 

North Truckea, 

Sect 7-3, CA 

Beaver County, UT 

Benton Meadows, 

15 ni N.t. of 

Alturaa, CA 

Asia3 acn 

Piras comcrta 

July 4/64 A.E. Caaaron 

July 14/63 F. Honing 

July 2/74 S. Daceraan 

F1 progeny of F'i LA.M (see above) 

All C, 3\iD?eiinicna r..-L: pupae have yellow wing pads. Teciale pupae nay 

ba /allow or green—the ratio acong these progeny at 4'7 LAM vas 68.55 

yellow: 31.55 green. The pinned adulca here ara distinguished la from 
'yellow' pupae or 'green' pupae. In vtev of the possible Inclusion of 

hybrids aaon? tha latter. (See the explanatory note undar Cabinet 2: 
Separate Tray *3). 

.It. Rosa, HV 

North Truckee, 

Sect 7-3, CA 

Pinua 

Finns jeffreyi 

Sect 7-8, CA 

F1 progeny of F'4 PUR 

F! progeny of F'3- HttUB coniorta 
MTL from Hashoa County, 

Mt Rose, Reno, "7 

Fl Progeny of 3'6 RET 

3entan Meadows, OR rittue scnzcvta 

Aug. 2/63 

July 4/64 

C. Wray 

a. ■'. Cameron 

July 4/64 A.E. Caaeron 

July 8/63 C. 'Jray 

July 24/75 C. Dateraan 

IS from 

yellow pupae 

13 fron 

green pupae 

5 

I 

10 

1 

19 

15 

'- (+ 3 

larvae) 

(cont'd) 
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Iabl« 1. Fiald-coLlacttd CftarisSOBWW species (conei.] 

Cabir.ec 1. 

Species: C. zubrezini&ui Obr. (Cbrai:sov 1962) (concl.) 

Tray to. 10 

Code 

Collection 

location Hoac 

Date 

received Collector 

Nuaber 

of adults 

on pins 

5'6 SCR F1 progeny of ?'5 SCR 

6'4 SLTt FJ progeny of F'5 SUR 

8'F UP«-1 Wallova-l-Tilcsaii S.F., Pina* ?c 

OR 

F'3 HAS Me. Rosa, SV Hr^3 uo 

July 2-16/58 a. Covlln 

July 21/63 C. tfray 

11 

2 

a 

Species: C. u-£:*ii£i3 Free. 

Tray :,'o. 11 

Code 

Collection 

location Kosc 

□aca 

received Co 11 ec cor 

dumber 

of adulca 

on pins 

F'2 COC 

F'l QDO 

7'3 CGL 

F'S VIS 

Horse Men, 

Uarnar Mtna, 

Modoc N.F., CA 

Bidaell Cc. 

Ft. Bldvell P.O., 

Hadoc, C.V 

Warner MCns, Abiaa cot.qoIgt 

8 mi S of Eagl«ville, 

CA 

cancolcr July 12/6Z 

Lakevlew, OR 

C.B. Eacon, 

3.E. Utclcan 

July 6/61 B.E. Wiclcian 

June 20/63 C. -ray 

F'S VEH 3«nton Meadows, OR Ahiaa ccneolQT July 24/7S C. Daceraac 

jrandia July 22/76 C. Dacnraan 

27 

(+ 6 

larvae) 

21 

* Contained rare chin one ChoriatGneurx species. 

** Idantlfied aj C. Vzrbavtiana pondarasana by R.E. Seevena and J.A. Pouell (personal comuunicaclon). 



Tabla 2. Hybrids, Including bacfccrossea 

Cabinet 2. Various hybrids between 

Definitions: 

Species Coda ft C. fw fAfmata 
Oc c. oaoidensalia 
Or T. 2j\:a 

31 C. biermis 

Pi (7. pima 

La 

IS 

e species 

Serration Code Fj: fin* S.neration product by che =r03s. 
F ! second jeneracion produced by iniar 3a nacinga of tha 

Fu 

Fu 

Hybrid 

Trav 1 

x Oc 

Oc 

Tray 2 

Generation 

nuaber 
Sane (Fanlliea) 

0'12 3DC {I,2.3,4,5,6,7 3} 

1'9 3DC (1,2,3,4,3,9,10,11.15) 

AdulL3 

pinned 

197 

91 

Fu I Oc 

Fu x Qc 

trav 3 

Trav 

Fa x Vi 

VI x PI 

VI x Pi 

Trav 5 

Fl 
F1 

F» 

F" 

1'9 3DC (1,2,3,5,7,3,9,10,11.13,15,16) 
1'7 3D (29,31,32.34.35,36,it,45,46, 

47,50,66,67) 

1'5 CD (4) 

0'7 3GA (2,7,9,11,12,13,15,16) 
6'1 3D-B (-D) (30) 
6'1 BD-Q (30) 

1'7 DB (55,57,58) 
6'1 0-BD (62) 

1*7 BJ (1} 

1'7 BJ «,3,4,5) 

0'7 CYOR (1,2,3,4,5,6,7,9,5,10) 
1'12 OJ (1) 

l'S ORJ (1,2,5,6,7,8,9,10,11,13 
15,16,13) 

39 

156 

L 

35 

1 

1 chlsera 
47 

1 

7 

57 

217 

2 

67 

Fu x Vi 

Fu X FuVi 
l'S CYOR (1,2.3,4,5,6,7,16) 
1'5 CYOtt (14,15) 135 

99 

(conc'd) 
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Table 2. Hybrids, including backcrosses, ace. (canc'd) 

Cablnte 2. Various hybrids becvean Cnariazcneurc. species 

Generation 

Hybrid Name (Fanlliea) 

Adulcs 

pinned 

Trav 6 

Trav 

(VIOc 

Trav 3 

;u i Vi 

Fa x VI 

Trav 9 

Trav 10 

F1 

F' 

1'3 CTOa (17,13.19,20) 

1'12 CVOR (1) 

l'S CYOR (11,13) 

0"5 UO (1,4,5,7,3,9,10,11) 

1' 5 an 
L'5 CTfEO (1.2,3,4) 

1'5 (3) 

x F' 

1'5 CPU (3) (laballad CTY1) 

7'6 CHA (5) 

4'11 VISC (1) 

3'2 VJ7 (3,6) 

1'S ORCA (3) 

I'll ODOR (1) 

4'U FUSH (1,2) 

Z'4 JDS (4) 

31 

224 

62 

9 

93 

53 

114 

39 

3 

IS 

17 

3 

1 

«■ 

23 

1Z 

33 

14 

21 

30 

12 

79 

9 

27 

2 

U 

L6 
-i 

21 

a 

i 

(cone ' 
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Table Z. Hybrids, including backcrossss, etc. Cccnd.) 

Cablnat 1. Various hybrids between Cnaviatonaxra. specHs Cconci.) 

Generation 

Syb rid 
Kane (Families] pinned 

Mote tealovn Iheae insect* «era progany of th« F'4 LAM coU.ction fro 
r™ Benton Head™3, Modcc K.F., CA. Tha aiUmta uaB coasider.d c= b. C. 

adulE3 v«ra n... »CKii no d.«ll.d Imiftln HaC v«re r«o«d.d. Thelr Pr 
During rhl3 t«tlag 30?a larvae, pupaa 3nd adulL3 B6M notld 3a „ ; 

? ? r^=?b:V1 x Su; chla ~piles jj also native in Bencnn .leadowa. 

Trav J4 

6,7) 

12 

21 

127 

2 

66 

5 

17 

6 

1 

3 

209 

5 

2 

4 

X 

1 

27 

3 

1 

7 

35 

35 

40 

20 

15 -t- I 

22 

13 

6 

4 

3 

34 

17 

5i 

12 

IT 

6 
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Tabla 3. Laboratory labred Uaea WtEftin Thari3zaneuxv species 

Faoilj< 

nuabera 

laboratory 

jenaracion Colljccion sits Date 

of 

adulcs 

0'5 N3 

0'5 FAL 

9'5 Sia 

5'3 MVB 

1'9 RAW 

5'7 DUR 

S'7 CHE 

1'3 QR 

VIA QR 

Trav 3 

L'7 HUM 

1*7 FOO 

1'7 SAL 

I'7 CQL 

L'7 MAY 

£2,7,8) 

ft,6) 

(2,3) 

(1,3) 

(3,4) 

(1,3) 

(34) 

(1.14) 

U.Z> 

(1) 

(14) 

(7) 

C. eeddantalia 

(1,2) 

£1,2,3) 

(1.2) 

(2.3,4) 

CD 

. 1 

T 

2 

1 

15 

1 

1 

1 

1 

C/presa Hills, Sask. 

Fart Simpson, U.W.T. 

Doalc, York Co., H.B. 

Mill Sacclement, 

Sunbury Co., M,B. 

Doak, 'fork Co. , S.B. 

^'.i Saund, 

Far; Francaa, Ont. 

Scurgaon L. Hd. , 

Sioux Lookout, One. 

Invernsaa, H.5. 

Randan Tp, Tweed, One. 

Durhaa, Ont. 

Chslasford, One. 

(JuibeLl M,, :<Bnora, One. 

Quib«ll Rd., K«noca, One. 

Ten Mile Cr., 

Dru=ond, XZ 

Area, MT 

Dahlonega Cr., 

Salaon N.F., ID 

Bauldir, CO 

I.R., WA 

1960 

i960 

I960 

1960 

1960 

1960 

1957 

1961 

234 

87 

13 

22 

52 

S 

10 

(cane'd) 
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Table 3, laboratory inbred lines within Ov:<rl3-:oneii?z species (cont'd) 

Cabinst 3. 

Facily 

nuabers 

Laboratory 

generaclan Colleciion sice Dace 

liusber 

of 

adulcs 

1'3 DM 

C. arrza 

1'7 C£M 

1'7 Tm 

Trav 4 C. ocaidgntali3 

8'2 BCC (15,21,25,26,36) 

0'5 3CC (1,2,3.4,5,6,7,3,9) 

0'7 GAT (1,2,4,5,6) 

0'7 CAT (7) 

1'5 GAT (1,2,4,5,6) 

L'13 GAT (1,2,4,5,7,3,9) 

Trav 5 C. OGaiderttalis 

4'1 SAF (2) 

5'3 SAT (3,4,6,7,3,11,12,14) 

5'3 SAF (9) 

5'7 ROC (4) 

5*3 PAC (1,2) 

*S"3 HUT (3,4,3,6,11,12) 

6'6 SUM (1,2,3,4) 

Trav fr C. bietniis, C. oree 

C. biermia 

9" 9 DM (14) 

0'7 CH (1,:,3) 

(7) 

(1.2) 

(1.2,3,4,5,6,7, 

3,9,10,12) 

2 

S 

1 

1 

2 

3 

4 

1 

4 

Pavilion Me, 3.C. 

Payllion Ht, 3.C. 

Hell's Gata, Hope, B.C. 

Hell's Gate, Hops, B.C. 

Hell's Gate, Hope, B.C. 

Hall's Gata, Hopa, B.C. 

'Jillou Cr. , Santa Fe 

N.F., m 

Ulllou Cr., Saaci Fe 

Aapen Hill, Sanca :e, 

S.F., NH 

lalo M.F., Cranice Co., 

MT 

smithers Landing M., 

3nither3-Babine Lake, B.C. 

Satther3 Landing Rd., 

Snlthers-aabina Laka, B.C. 

Solchera Landing ttd., 

Snith«ra-Bahlne Laka, 3.C. 

Eaaley Cove, 

Kiciaiac Tp, B.C. 

Kitlaat Sen., 3.C. 

1962 

1962 

1962 

1964 

1953 

1953 

1953 

74 

IB 

3 1961 

1961 111 

(cone'd) 
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tabla 3. Laboratory inbrad lines uichin. Th 

Cabiaat 2. 

spaciea (coocl. 

Collection sice 

Suaber 

o£ 

uata aduica 

0'5 R 

7 '7 CS 

Trav 9 

o'S a 

0"9 a 

1'9 a 

2'5 OREDI 

Folded Wlnga 

Traya 9-L3 

Various 

Trav 14 

O'S LAM 

C. fiari-'srzra - Red Eya Scocks 

(1,2,3.4,6,7.8.9) oany 

12,13,14,16,17, 

21,22,28) 

(2,8) nany 

C. fum.fsrs7ia ~ Red Eya Stoclcs 

oany (30,33,34,35,39,40 

27,44,46,47,48,49) 

(1) 

(3,9) 

(1) 

(Sae next entry) 

sany 

Horse Mtn, Xodoc N.F., 

CA 

Mca, Itodoc M.F., 

CA 

(Btduall C-, Modoc, C4 

(Horae Men, Hadoc, CA 

Cr. Ploc, 

L.I ■■.::■/'. --.I, OR 

Kelly Cr. Plot:, 

u, OR 

Kelly Cr. Ploc, 

Lakevleu, OR 

Beaton Headcvs, Oregon 

Benton Meadows, Oregon 

Socchvestem 

Northmscern Ontario 

SorthvMCern Ontario 

Northwescarn Ontario 

Northwestern Ontario 

northwestern Ontario 

JlanT 1.2 Several in Ontario 

(Folded uinjs - Stocks reared at Linial, P.q.) 

C- 3<jbpesini 

(1,2,3,3) 

1962 

1962 

1962 

1962 

1960 

I960 

196a 

1975 

1975 

1960 

1960 

I960 

120 

IS 

20 

22 

269 

91 

1 

2 

1 

247 

1950, 1966 

1951 

From 3'F CPW 

from Baker, OH 
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Tabla 4. 
associated vith fiald 

Col'ectad Collector 
Se^.irate Tra? i\ 

Midhurst Cage 

rhi.-X-J.-4 

F'2 'Mldhursc' 

trench Lake Caaa 

French Lake 

Midhursc Nursery, 

Vespra Tup, One. 

Eggs collected oucaitie cage 

Iggs collicted Inside cage 

AdulE3 colleccad inside cage 

French Lake, Queclco Pk, 

Ontario 

igaa collected oucalda cage 

Iggs collected outside cage 

Eggs collected inside caga 

Adults collected Inside cage 

Picsc gl^ca Julj, ia/61 A.A. Haraden 

KaaagZmixt 

Pices ?^ 

July ia/6i a.a. Sxmtan 

Juna 23/62 G.I. Harvey 

baUonea July 20/61 c.T. Har-/ey 

btilscr.zn 

Abie a sal3area 

ce Trav 

F'61-E-* Eggs collected Inside cage (cont'il) 
(ladudea FUOC hybridal 

July 20/61 C.T. Harvey 

July 20/61 S.T. Harvey 

July 24/62 C.T. Harvey 

July 20/61 G.I. Harv vey 

12 

51 

6 

6 

12 

133 

») record separate egs cluster £,0B which adults developed, 3nd are rOU?hly equivalent to 



25 

Table 5. Summary o£ pinned adults of Choristoneura 
species and hybrids. 

Species 

Field 

generation 

Laboratory 

generations Totals 

TOTAL 9459 
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Table 6. Summary of pinned adults of crosses of Chovistoneiwa species a 

SU 17-40 18 22 - x 

LA --__ _ _ _x 

values indicate number of pinned specimens of the F1 generation of the 
cross; values for the F2 generation of inter se matings of the F1 are 
given in parentheses. 

Matings between individuals from different populations, all F1. 
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APPENDIX 



Insects listed below were removed from the special collections and sent to the 

British Museum (Natural History) in London on March 23, 1979 to become part of that 

collection. 

Number 

Collection Date of adults 

Code location Host received Collector on pins 

C. fiwiifevana (Clem.) sensu stricto (Freeman 1967) 

F'l BAT Blackwater R. , N.W.T. Pioea glauaa June 23/61 C.E. Brown, 1? Li" 
A. Hachuk 

F'l FRE French L. (near Abies July 14/61 G.T. Harvey 1* lef 
exp, cage) Out, balsamea 

F'l IAL 1 mi S. of Killala L., Abies July 3/61 V, Jansons 2% 2^ 
Geraldton, Ont. balsamea 

FT1 PYR Cypress Hills, Picea June 16/61 llildahl, Pratt 1* 1^ 

West Blocks Sask. glauca 

C. occidental-is Free. 

F'6 HUP Silver-Skagit Road, Pseudotcuga June 30/76 E. Morris 1? 1<*" 
Hope, B.C. mensi-esii 

F'2 ROK Slide Rock Mt., PinuS Aug, 2-^/62 G,T. Harvey 1¥ 1^ 
Granite Co., MT albicaulis D.G. Fellin 

Vinus flexilis 

Abies 

lasiocappa 

Pseudotsuga menziesi/i 
(continued) 



C, orae Free, 

F'2 MIT Kltimit» B.C. 

F'2 TAM Kitimat, B.C. 

Frl TIM Kitimat Stn., B.C 

C. pinus pinus Free 

FT1 JAW Frenchette Sctn, 

Forestry Farm, 

Walsinghanij Ont. 

Piaea June 15/62 E.G. Harvey 
sitchensis 

Abies 

amabilis 

Abies 

May 16/62 E.G. Harvey 

June 21/61 J. Jaxdine 

Pinue 

sylvestvis 

June 22/61 H.R. Foster 

Id1 

2$ 

Id1 

(continued) 



(continued) 

Code 

F'l JCO 

F'l JOG 

0T7 JOL 

F'7 HOK 

F'2 LAK. 

?y7 SIK 

Collection 

location 

Colchester S. 

Lot 6, Con V, Ont* 

Dogfly L. 

F1 progeny of 0'7 JOL 

Lowe Lake 

Ft. Frances, Ont. 

F'l RAJ-1 Kaco, 111 

C, biennis Free. 

Hi 20, Holmes River 

Rd, McBride, B.C. 

Lake Louise, Sask. 

R, Crossing, Banff 

Nat. Park, B.C. 

McKurdo Creek, 

Goldenj B.C. 

Host 

Pinus 

sylvestris 

Pinus 

banksiana 

bandana 

Pinus 

banksiana 

Date 

received 
Collector 

June 19/61 H.R- Foster 

Number 

of adults 

on pins 

1$ 

July 12/61 

July 14/60 H,J. Hildebrand 1? 

June 21/61 X. Lisson, 

G.T- Harvey 

Abies June 13/77 R. Wood 

lasiooarpa 

Pinus 

albevtiana 

Abies 
lasioaavpa 

June 12/61 J 

June 21/77 H, Cotrell 

population) 

IS 

1? 

(continued) 



(continued) 

Code 
Collection 

location 
Host 

Free. 

F'2 COC 1,2 Horse Mtn, 
Warner Mtns, 

Modoc K.F.? CA 

F'5 VEM 

F'4 MAM 

Ab-iee 

Eenton Meadows, OR 
Abies 

concoloi* 

C. lambevUana (Busck) Free 

F'4 BAN Crowsnest, 3.4 mi 

E of Burmis, Alt*, fiexilis 

F'3 LAR-2 Roosvelt H.F, 
Poudre Canyon' 
Larimer Co, CO 

Pi-nus 

contorta 

Ptnus 

ponder os a 

Hot Springs Pinus 

Yellowstone Nat Park, 

F'7PAN-1 St. Vrain 

Drainage, CO 
Pinus 

ponderosa 

Date 

received 
Collector 

12/62 C.E. Eaton, 

B.E, Wiclonan 

July 24/75 G. Daterman 

June 29/64 J, PeCty 

Or. j. smith 

Aug. 2-13/63 

Aug. 4/64 D.G. 

R.E. Steven. 

Number 

of adults 

on pins 

Id" 

1*-

(continued) 
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