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. CONE AND SEED INSECTS OF 
WESTERN FOREST TREES 

By F. P. KEEN, E11C01nOlogist, 

Calif01·nia F01·est and Range Expm·imcnt Station,J

F"1·cst SC1·vicc, U. S. Del)n7·tmcnt of Ag1'icultm·c 


INTRODUCTION 
Insects that destroy the seeds of forest trees havE: an important 

bearing on reforestation. If a high percentage of a Beed crop is 
destroyed in any year, slied ~ol1ecting may be lmpTofitable, and 
nursery establishment and planting ,"vill be greatly hampered. 
Also the loss of seed may seriously threaten tbe natural reestab
lishment of commercially valuable tree ::;pp.cies on burned or cut
over lands, where timing of seeding may be highly critical. 

The importance of developing knowledge of cone and seed 
infesting insects was first recognized by J ohn ~ Miller in May 
1912 when he proposed to Dr. A. D. Hopkins, then Chief of the 
Division of Forest Insp·;t Investigations, Bureau of Entomology, 
United states Departrllent of Agriculture, that a study should 
be made of cone and seed insects. Miller pointed out the need to 
assist the Forest Service in seed-collecting work, so collectors 
could avoid badly infested, unprofitable areas. This study was 
approved by Dr. Hopkins in June 1912, and in the rest of 1912 
Miller collected a good many seed and cone insects. His first 
report, dated January 1, 1913, gave the object of the work as 
furthering information along two general lines: (1) The actual 
amount of damage occurring in the forest or to stored forest tree 
seeds and (2) the life histories and habits of the forest-seed 

. insects. 
At first the work was centered at Placerville, Calif. In August 

1913 Miller moved his headquarters to Ashland, Oreg., where 
cone and seed insect studies were the principal work of this sub
laboratory. P. D. Sergent, an agent employed by the Bureau, 
collected much of the cones and seeds. In August 1914, the force 
at the Ashland station was augmented by J. E. Patterson, agent, 
and the writer on his first appointment vvith the Bureau as entomo
logical ranger. The work was continued through 1915 and 1916 
until interrupted by World War I, in July 1917. The period of 
study thus covered 5 years, and material was obtained from Cali
fornia, Oregon, Washington, Montana, and Colorado. Since then 
cone and seed insects have been collected only occasionally, in 
connection with other lines of work. 

1 Maintained at Berkeley, Calif., in cooperation with the University of 
California. 
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The work on cone and seed insects at Ashland was so far ahead 
of its economic usefulness, that for nearly 40 years very little 
of the copious material collected at that time was assembled or 
published. Now forest-seed problems and reforestation are of 
increasing importance. Knowledge of cone- and seed-destroying 
insects is in great demand in order tl1at steps may be taken for 
their control. Moreover, control is within the limits of practi 
cability since the development of DDT and other new chemicals 
which can be released by helicoptor or airplane. Therefore, it 
seems especially appropriate that our present knowledge on cone
and seed-infesting insects be put in such form as to be useful to 
practicing forest entomologists. 

In this report cone and seed insect injury is first discussed 
by host trees, arranged in alphabetical order. A key to recognition 
of damage and the associated inRects accompanies the host com
pilation. Then the insects themselves are discuRRed as to their 
appearance, hosts, distribution, seasonal history, and parasites. 
The arrangement here is alphabetical by order, family, genus, 
and species. 

The following gel1eral reference books and bulletins briefly 
discuss a number 0:1' the more important cone- and seed-infesting 
species. 
DOANE, R. W., V,AN DYKE, E. C., CHAMBERLIN, W. J., and BURKE, 

H.E. 
1936. FOREST INSECTS. New York and London. 463 pp., illus. 

ESSIG, E. O. 
1926. INSEC'l'S OF WESTERN NORTH AMERICA. New York. 1035 

pp., mus. 
KEEN, F; P. 

1928. INSECT ENEMIES OF CALIFORNIA PINES AND THEIR CONTROL. 
California Dept. NatI. Resources, Div. Forestry Bul. 7, 
113 pp., illus. 

KEEN, F. P. 
1938. INSECT ENEMIES OF WESTERN FORESTS. U. S. Dept. Agr. 

Misc. Pub. 273, 280 pp., illus. (Rev. 1952). 
MILLER, JOHN M. 

1914. INSECT DAMAGE TO THE CONES AND SEEDS OF PACIFIC COAST 
CONIFERS. U. S. Dept. Agr. Bu!. 95, 7 pp., illus. 

Other literature citations are indicated in the text, by italic num
bers in parentheses, and listed under Literature Cited, p. 159. 

WESTERN FORJ<~ST TREES AND THEIR CONE 

AND SEED INSECTS 


Western forest trees from which cone and seed insects have 
been collected or reared are here listed in alphabetical order by 
genera and species. Under each tree is given a brief discussion 
of seed damage frequently encountered and a list of insects and 
parasites reared from each host. grouped by general habits. A key 
to recognition of the work of destructive species is included. 
If the same insects do similar work in all cones or seeds of a tree 

.. 
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genus, as in Abies, the key is placed under the genus. If a variable 
group of insects work in the different species of a genus, such 
as Pinu,s, a key is given for each tree species. 

The 11umber of cone collections made from each tree is noted 
and a number in parentheses before the insect name indicates 
the number of such collections from which this insect species 
was taken. This roughly indicates relative abundance, in these 
collections, in comparison ·with other insects. An asterisk (*) 
before the name indicates insects of economic importance. 

Insects not identified as to SlJecies are followed by a Hopkins 
United States serial number jdentifying the collection. Many 
species have not been identified or named. Until this is done they 
can best be identified by the Hopkins United States serial number. 
Insect species reported by other authors are followed by the 
author's name and date of pUblication. 

Ahies l<'h~ 

The seeds of true firs (Abies) are destroyed mostly by cone 
moths, cone maggots, and seed chalcids. The damage is often 
severe. Since the same inl>ects appear to work in all species of 
Abies, a key to the more destructive forms is gi\'en below: 

Key to the TYo/'k of Insect Species in Fi?' Cones (LIlCZ Seeds 

1. Insects destructive to cone" and seeds. 
A. Caterpillars boring galleries through cones. 

1. Causing considerable pitch flow. 
a. Large yellowish white larvae, up to 14 mm. long, red 

pupae 	embedded in l'esin in cone 
Barham ('olfa,dan(L siski!Jo1l(olCt, p. 131 

2. Throwing out frnss but little or no pitch. 
a. 	Large l'eddii'h-green larvae, with i) pairs of prolegs, 

adult,; gray ............ " ..... Diory£'tl"in ((bie/ella, p. 148 
b. 	 Large gray-green larvae with 2 pairs of pl'olegs, adults 

spotted gray wi th brown .. Eupitheci(~ spenna plwga, p. 120 
3. Little external evidence. 

a. 	 Small (11 mm.) pink ]an"ae boring in seeds 
LaS7)eyresia bractl!a/(wn, p. 137 

b. Small white lal'Yae boring in seed" Undetermined Tineid 
B. \Yhitc footless maggots, boring through cones and seeds. 

1. .Maggots long and slim, feeding in seeds Earo1Jlyin !'.Jip., p. 71 
2. 	 .Maggots large and fat, in ragged galleries through cones 

Hyll!1l!!JIL rtbietis p. 77 
II. lJ1sects destructive only to secds. 

A. Small white footless larvae completely enclosed in seed. 
1. Adults black chalcicl flies, ......... illegasti!f7l111S 7)inus, p. 106 

2. Adults yellow chalcid flies., .... , ... iVler;llstiglJ!u!'. tn/ni, p. 108 

B. 	Small pink larvae in cell neal' tip of serds 
Das1Jllelln~ abiesemia, p. 60 

III. Insects of minor importance. 
A. 	Red maggots loose on cone scales, abulicl"nt 

Rilbs(lamcnia keeni, p. 66 
B. Pink maggots in gall pockets in cone p('ales 

• 	
Dasyncu,.a abiesemia, p. 60 

C. 	 Very small white maggots, abundant in wet cones 
Oscinella conicola, p. 59 



' 

.. ,,'"?'G"'":-;'; ,,{;;;.~! ','~" 

c.:'·lf, ' , I,' 

::' ;. 


,. '), 

:..' , 

4 TECHNICAL BUJ""LETIN NO. 1169, U. S. DEPT. OF AGRICULTURE 

Ahies amahiIis Pacific Silyer Fir 

(No collections) 
No collections were made from Pacific silver fir by the Ashland 

Laboratory men, but records from other sources indicate that 
the seedq of this tree are infested with seed chalcids, cone maggots, 
and cone moths. It is very likely that most of the species recorded 
from other firs (see white fir) may be found in these cones. 
Seed chalcids. 

*1'vIegastilJ1nUS lasiocarpae (61) .' ........................... p. 105

'*M e,f}(tsti.f}71ntS pinus (11) ................................... p. 106 

Cone maggots. 
ECLromyict abietu'I1L (52) ....... , ............................ p. 73 

Cone moths. 
*Eupithecia colmnbmta (54.) ..........•.....................p. 120

*Eupithecia Spe7'1nCL1J1wga, (54') .•......•.. , .....•............p. 120 


Ahics hl'aclcala Bristlcconc Fir 

(3 collections) 
Very little collecting has been done from the cones of bristle

cone fir, but strangely enough the types of two important insects 
that infest fir cones 'were named from early collections made 
from this tree; that is, Megastig1nus pinus Parfitt in 1857 (64) 
and LaS2Je?J1'esia bmcteatana, in 1880 (23). Other insects include 
gall midges (Itonididae), and possibly cone maggots (Ea1'o1nyia 
sp.?) . 

Legg (49) states, "Mature trees produce cones only at long 
intervals and each tree probably has only a dozen or so cones 
when it does produce. Cones mature September 1. One creature 
that derives food from the cone while it is on the tree is the 
larvae of a 'cone maggot,' which burrows into the cone and feeds 
on the seed. Many seeds do not mature, and with the COlle maggots 
eating the seed on the tree, and rodents on the ground, this rare 
fir is making its last stand in California's Santa Lucia Mountains." 

Ahics concolor White Fir 

(40 collections) 
Several species of insects combine to cause very heavy damage 

to the cones and seeds of 'vhite fir. Typical individual counts of 
seeds show the following ranges of infestation: 

Seeds infested or destroyed.................... 5 to 55 percent. 

"Blighted" 01' infertile seed .............. : ..... 35 to 72 percent. 

Fertile seed ................................... 0.5 to 60 percent. 


In some years about one-third of the seed crop is destroyed 
early in the season by cone moths and seed chalcids; by the end 
of the season other insects complete the destruction. In some 
localities the seed crop is totally destroyed, while in practically 
no locality does it escape injury. . 
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The most destructive insects of white fir cones and seeds are 
listed under the following sections I and II, those of minor 
importance under III, miscellaneous insects under IV, and preda
tory and parasites under V. 

I. 	Insects destructive to cones and seeds. Percent of seed 

Cone moths. destroyed 


(27) 	"'Barbara col/axiana sisldllouana ....... 2-23 ....... p. 131 

(17) 	*Di07'lIct1'ia abietella .................. 4-18 ... . .. p. 148 

(16) 	 *Laspellresia bmcteatana .............. 1-15 ....... p. 137 

(12) *Eupithecia spm'maphaga ............. 1-18 (rare) p. 120 


Cone maggots. 

(20) 	*Earomllia spp....................... 0.1-1.3 ....... p. 71 


E. 	abietlun ...................................... p. 73 

E. 	barbara ...................................... p. 75 

E. 	b1'evistlllata ................................... p. 75 

E. 	longisllllata ........................•.......... p. 75 


(10) 	 *HlIlemlla abietis ..................... 0.1-1.3 ....... p. 77 

II. 	Insects destructive only to seeds. 


Seed chalcids. 1-34 

(22) 	 *Megasti.qmu.~ 1Jinus ................................ p. 106 

(25) *Megastigmlts mini ................................ p. 108 


Seed midges. 

(4) 	 *Dasllnem'a abiesemict ................. 0.1-9 ......... p. 60 


III. 	Insects of minor importance. 
Diptera. 

(25) 	 Cone and scale midges (Itonididae) .................. p. 60 

(1) 	Bmdllsia sp. (Hopkins U. S. No. 12560y) ............ p. 76 

(4) 	Dasyneu1'a abiesemin ................................ p. 60 

(2) 	Holonelu'us stl"obilophilus ........................... p. 64 

(2) 	MlIcodiplosis conicol(t ...............................p. 65 

(1) 	Mycodi1Jlosis c01'yloides ............................. p. 65 

(4) 	 Oscinelln conicoln ..................................p. 59 


(12) 	Rubsaamenilt keeni ................................. p. 66 

IV. 	Miscellaneous insects reared from cones, habits unknown. 

Coleoptera. 
(1) Henoticus cali/omicus .............................. p. 42 


Collembola. 

Acho1"lttes sp. (Hopkins U. S. No. 12560z) 


Diptera. 

(1) 	Minettia /laveoln ................................... p. 71 

(1) 	Palloptem sp. (Hopkins U. S. No. 13228v) ............p. 80 

(2) Leptocem sp. (Hopkins U. S. Nos. 14423c, 13228p) .... p. 80 


Lepidoptera. 

(2) 	Holcocem sp. (Hopkins U. S. Nos. 11459b, 14212d) ....p. 117 


V. 	 Pl'edators and parasites. 

Coleoptera. 


(4) Enoclerus lmmemlis (predaceous) ....................p. 41 

Diptera. 


(1) 	Goliathocem setigem ................................p. 70 

(2) 	Lydellohoughia sp. (Hopkins U. S. Nos. 14201j, 1292gb) p. 70 


Hymenoptera. 

Family Braconidae. 


(2) 	A1Janteles sp. (Hopkins U. S. Nos. 12560w, 12538t) ....p. 82 

(2) 	Bmcon rhllacioniae .................................p. 83 

(1) Mnc1'ocent1"1LS aegm'iae ............................... p. 85 


Family Encrytidae. 

(3) 	 Copidosoma sp. (Hopkins U. S. Nos. 12560kk, 12538k 2, 


13298i) .......................................... p. 93 

Family Eulophidae. 


Elachertus glacialis, parasite of Ba1'bctra col/axiana p. 94 

(8) 	Tet1'astichus sp. . ................................... p. 96 


Family 	Eupelmidae. 

Eupelmus sp. (Hopkins U. S. No. 125640) .............p. 96 
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v. Predators and parasites.-Continued
Hymenoptera.-Continued 

Family Eurytumidae. 
(2) Euryto'/1UL sp. (Hopkins U. S. Nos. 12503b, 18146a) ....p. 98Family Ichneumonidae. 
(11) 	 Calliephialtes comstockii, parasite of Ba1'ba?'a col

faxic£na ........................................p. •86
(2) C[/,mpoplex cunocola, parasite of Bcwba?·a colfaxianlL p. 88
(1) Exoclms evel?'iae, parasite of Ba?'[)(£l'a colfaxilLna . ... p. 89
(5) Glypta cvet1'iae, parasite of Ba1'lJa1'a colfaxiann . .....p. 89 

H01'ogcnes sp. (Hopkins U. S. No. 12560x) .......... p. 
 90
(1) Itoplcctis evet?'iae, parasite of Ba1'bm'n colfaxiana . ... p. 90
(3) Pimplopte?'llS conocola, parasite of Ba1'bara colfaxiana p. 91
(2) 	 PimlJlopterns sp. (Hopkins U. S. No. 12538n2, p2; 

13297c) .......................................p. 92
(4) Scambus ephialtoides, parasite of Ba?'ba1'a colfaxiana p. 92
(1) SY1'lJhocton1ls sp. (Hopkins U. S. No. 12577k) ...... p. 93Family Platygastel'idae. 
(1) Platygasle1' gahani, parasite of Itonididae.......... p. 
 114 
(1) Platygaster 1'ohweri, parasite of Itonididae..........p. 
 114Family Pteromalidae. 
(3) 	 AmblymC?'1lS sp. (Hopkins U. S. No. 12538s-2, 13228g, 

14201k) ....................................... p. 99
(1) Hab"ocytus sp. (Hopkins U. S. No. 11418d) ..........p. 
 99 
(1) Hypoptm'omalus sp. (Hopkins U. S. No. 11418c) .... p. 100
(1) Pteromalid (Hopkins U. S. No. 10894e) 
(6) Zaca[ochlo?'a ?nille?'i ..............................p. 
 100 

Abies gramlis Grand Fir 

(2 collections) 
Several species of insects cause considerable damage to the cones 

and seeds of grand fir, sometimes destroying 10 to 25 percent of 
the year's seed crop. The principal damage seems to be done by 
the seed chalcids and a seed-infesting gall midge. 

The principal damaging insects reared from cones are as 
follows: 
Cone moths. 

(1) *Barbarn colfaxiana siskiyollnna ......................... .p. 
 131 
(1) *Dio?'yctrin abictelln ....................................p. 
 148
(1) *LaS1JcYl'csin sp. (probably bmctcatancL) ................. . p. 


Cone maggots. 
137 ... 


(2) *Ea?·omyia. spp..........................................p. 
 71
E. abietu.?1L ... " " .....................................p. 
 73
E. lon[listlllatcL ........................................p. 
 75

Seed chalcids. 
(2) *Me,gastigmus millm'i .................................... p. 
 106
(1) *Megastigmus ?'afni .....................................p. 
 108 

*Mcgastigtnlls lJinus (56) ................................p. 
 106 
Seed midge. 

(2) *Dasllnem'a abiescmilL ...................................p. 
 60 
Resin midge. 

(2) Riibsciatnenia. keeni ...................................... p. 
 66 
Parasites. 

Hymenoptera. 
]!'amily Platygasteridae. 

Platllgaster gahani ..........••.•.••...•...••..•..•.•••.••p. 114 

• 




, CON'E'AND SEJUDINSECTS'OF'WESTERN FOREST TREES 

Abies'lasiocari!a Subalpine Fir 

, (1 collection) 
Onh' one collection was made from subalpine fir. It was inade

quate to indicate the usual cone damage from insects or the species 
causing damage. From what was observed, cone damage appears 
to be small. Records show the following insects from the cones 
of this fir: 
Cone moths. 

*Dioryctria abietella (Canadian record) .................... p. 148 
Cone mag-gots. ' 

(1) *Ecr.?'Mnyia aquilonia ..................................... p. 76 
Seed chalcids. 

*Megastil}?nus lasioca?']Jcw (11) .......................... p. 105 
*Megastig?n7tS 1Jinus (61) ...............................p. 106 

Resin midges. 
(1) Riibsaamenia keeni (?) ..................................p. 66 


Abies magnifica California Red Fir 

(6 collections) 
Several species of insects infest red fir cones but none seems 

to cause any great amount of damage. Most worthless seeds are 
the sterile or "blighted seeds." Some cones run as high as 75 
percent "blighted seed," none of which seems to be due to insect 
damage. 

Species involved include the following: 
Cone moths. 

(1) *BarbcL?'a col/ctxiancL siskiyou(ma .........................p. 131 

(1) *LaspeYl'esia b1'C!ctentctna ................................ p. 137 

(1) *E1Lpithecia SlJe?'lIWIJha,ga .', ............................. p. 120 

(1) *Dio?'yct?'i(L sp. (probably (tbietelln) .......................p. 148 

Cone maggots. 
(2) *Ea?'omyia spp..................................... " ... p. 71 


E. nbietu1n , .. ".,',., ... ", ... , ......... , ..... , ......p. 73 

E. bal'ba?'n ' .......................................... p. 75 

E. b7'evi,stylatn ...... , .................................p. 75 

E. longistylata .........................•..............p. 75 

Seed chalcids. 
(3) *Me[]astigmus lJim!s .....................................p. 106 

(3) *Megasti[]?nus ?'a/ni ..................................... p. 108 

Seed gall midges. 
(3) *Dnsyne1L?'n abiesernin ...................................p. 60 

Other resin midges. 
(1) Holonc1L1"us st?'obilophilus ................................ p. 64 

(1) MycoclilJlosis conicola ....................................p. 65 

(1) Jvlycocli1Jlosis c01'yloicles .................................. p. 65 

(3) Riibsna?ncnia keeni ............................... " ..... p. 66 

Pal'asites. 
Hymenoptera. 

(1) Calliephialtes comstockii , ............. , ................p. 86 

(1) Platygastm' sp. (Hopkins U. S. No. 12572d) ..............p. 115 

(1) 	Amblymen!s sp. (Hopkins U. S. No. 14209h.'C), pal'asite of 

Megastigl1tUS sp. . ...................................p. 99. 
Other insects. 

(1) E7trytoma sp. (Hopkins U. S. No. 114J.7b) ................•.p. 
 98 

. ~ , 

" 
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Abies magnifica var. shastensis Shasta Red Fir 

(7 collections) 
S~veral species of insects infest cones of Shasta red fir but 


none seems to cause much damage. The high percentage of worth

less seed found is simply sterile, so-called "blighted seed." Insect 

damage only amounts to about 7 percent of the seed crop, as far 

as has been determined, whereas blighted seed amounts to about 

65 percent of the crop. 


Insects found infesting these cones are as follows: 

Cone- moths.t. 

(2) *Ba1'ba?'a colfaxilt1J.a siskiyouana ..........................p. 131 

(1) *Dio1'yctl'ia abietella .................................. " .p. 148 

(1) *Ettpithecia spennctphagct ................................ p. 120 


" 
(3) *LaspeY1'esia sp. (probably bmcteatana) .................. .p. 137
, Cone maggots. 
(5) 	 *Ecl;1'omyia spp.......................................... p. 71 

(Species probably the same as in A. magnifica) 
(2) *Hylemya sp. (Hopkin!:' U. S. Nos. 13299a, 14200b) .......... p. 77 


Seed chalcids. (3 to 30 percent infested) 

(7) *lIfegCLsti,gl1ms pinus . ....................................p. 106 

(3) *Me[lastigl1ms mfni ..................................... p. 108 

(1) *111egastigllLns mille1'i (61) ..........................•...p. 106 


Seed gall midge. 

(3) *Dasynem'c£ abiesemia ...................................p. 60 


Insects of minor importance. 

Gall and resin midges. 


(3) Riibsaa1nenia keeni .................................... p. 66 

Miscellaneous insects reared from cones, habits unknown. 


Coleoptera. 

(1) C?'ypto]Jhagus b?-evipilis .................................p. 42 

Diptera. 
(1) Oscinella conicola ..................................... p. 59 


Lepidoptera. 
(1) Ephestoides gilvescentella ..............................p. 155 


Predators and parasites. 

Coleoptera. 


Family Cleridae. 

(1) Cymatode?'a ovipennis ...............................p. ,40 

Hymenoptera. 
Family Braconidae. 

Blacus sp. (Hopkins U. S. No. 14200h) ................ p. 83 
~Iac?·ocent?·us aege?'iae ...............................p. 85 

Family Ichneumonidae. 
(1) 	 Calfie7!hialtes comstockii, paTasite of Ba1'ba?'a colfaxiana 

slsk£1/ouana .......................................p. 86 
(1) 	Pi?1~pl?]Jte?'us conoco/a, parasite of Ba?'ba?'a colfaxiana 

slsktyouana .......................................p. 91 
(1) Pimploptems sp. (Hopkins U. S. No. 13296e) .......... p. 92 

(1) S1/1'phoctonus sp. (Hopkins U. S. No. 14200i) ........... p. 93 

Family Platygasteridae. 
(1) Platygaste?' shastensis, parasite of Itonididae .......... p. 114 

Family Encyrtidae. 
(1) Copidosoma sp. (Hopkins U. S. Nos. 14205k, 14200m) p. 93 

Family Pteromalidae. 
(3) A1nblyme?'us sp. (Hopkins U. S. No. 14200g) ........... p. 99 

(1) Hab1'ocytus sp. (Hopkins U. S. Nos. 14205i, 31666b) ....p. 99 
(1) 	 Hypoptm'omalus sp. (Hopkins U. S. No. 14205hx), parasite 

of 1I1egastigmus .............................•..•..p. 100 

I>.:' •1\[:· . 
"j 

I:';~;, .' 
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Abie~ procera Noble Fir 

(2 collections) 
. Only two collections were made from noble fir. They did not 

indicate what damage might be expected from insects. Seed col
lectors report heavy damage in some years. 

The following insects have been found in cones and seed of 
,this" tree: 
Cone moths. 

(1) *Dio1'Yct1'ia sp. (probably abietell(£) .......................p. 148 
Seed chalcids. 

(1) *Meg(£stigntus 1Jinus ..................................... p. 106 -
Seed gall midges. 

(1) *D(£syneum abiesenti(£ (?) ..............................p. 60 


AceI' circillatum Vine Maple 

One collection of seed from vine maple was made at Waldo, 
Oreg., in August 1914. One hundred seeds were cut; 78 percent 
were good seed, 22 percent hollow or immature, and none infested. 

Acer macrophyllum Bigleaf Maple 

(4 collections) 
, The seeds of bigleaf maple are not heavily infested by insects. 

One lot of material examined showed 66 percent of good seed, . 
". 	 20 percent hollow, and 14 percent insect infested. The principal 

damage is done by the larvae of a moth. 
I. In::iects injuring the seed. 

A. Caterpillars mining the seeds. 
1. Adults large and green (4) *P1'oteote1'(£S (£escul(£nunt . ... p. 147 ',; 
2. 	 Adults, small gray (1) *Holcocem sp. (Hopkins U. S. No. 

12548c) ........ , ............. ,', ................. p. 117 .., 
II. 	Miscellaneous insects reared from seeds, habits unknown. . ;, 

Coleoptera. . 
(1) Melcmophtlwlm(£ clistinguencl(£ ... ,',." ........ , .... p. 45 ; 


(1) Notoxus const?'ictus ", .. ,"', .. , .... , ....... ,., ... p. 36 ",';;

(1) Ptinus fur . .. , .. , , ..............................•• p. 46 

Diptera. ",

:,:~(1) Itonididae (Hopkins U. S. No. 14203d) ..............p. 60 

(1) Leptocera sp. (Hopkins U. S. No. 14203c) ............p. 80 


III. Parasites. 
Hymenoptera. 


Family !chneumonidae. 

(2) Calliephialtes nucicola ........................... p. 

(1) Hemiteles sp. (Hopkins U. S. No. 14296c) 
(1) Scambus sp. (Hopkins U. S. No. 14296c) ............p. 

Family Eulophidae. 
(1) Elache1·tus glaci(£lis .................. ' ......... p. 


Castanopsis chrysophylla GoldeL f::hinkapill 

(2 collections) 
rfhe acorns of chinkapin are often infestel with a caterpillar, 

which in some localities may destroy 14 percent of the crop. A 
weevil has also been found in some acorns. 

> ' .. - '.~. 	 ',':' , 
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!. Insects injuring tbe acorns. 
A. *Dirty white caterpillars in s~~d kernel, adults a bronze, metallic 

moth 	(2) Melissopus latife1Teanus .........•........•.... .p. 145 

B. 	*White legless curled grubs (1) CU1'culio sp. (?) (Hopkins U. S. 

No. 12546a) ......... , ... ,',.,.,., .. ,., .. ".,." .. , ....p, 42 •Chamaeeyparis lawsollialla Port-Orford-Cedar 

As far as has been ascertained, only a species of gall midge 

infests the cones of Port-Orford-cedar. The damage appears to 

be very slight. 
I. Insects injuring seeds. 	 '. 

A. Small pink maggot found between seeds *JanetieilCL siskiyou p. 64
II. Parasites. 

Hymenoptera. 

Family Eulophidae. 


(1) 	 Tetrast-ic/ms sp. (Hopkins U. S. No. 12544b), parasite 
of J aneticllCL ................................... p. 96 

Chamaeeyparis Ilootkaten§is Alaska-Cedar 
No collecting has been done from the cones and seeds of Alaska

cedar. 

Cupressus CYlwess 

Collections from cypresses suggest that the damage to cones 

.and seeds is very slight and that insects cannot be considered a 

factor in limiting the seed supply. Most collections were made 

on Monterey cypress, and the same group of insects are probably 

on other species. 

Key 	to the Work of Species IWl)olved 

I. Insects destructive to cone scales and seeds. 
A. Caterpillars feeding through cones. 

1. 	 Large greenish-red, pUl'plish, or reddish-brown larvae, cones 
covel'ed with webs holding Teddish larval castings which 
conceal the larvae. Adults large moths spotted with white. 
H em'ic1ts 1naCrocn1'p(WUL ............................ p. 1.18 

2. 	 Slender gray-white laTvae, adult moths gray or copper
colored L(tS1JeYI'esin C1/.7J1·cssn1UL .•••.••......•.••••• p. 139 

3. 	 Pinkish larvae, adult moths greenish Ellinotia hOlJli:insana 
cupl'es,~'i •.•.............. , ...............•.........p. 136 

4. Small white caterpillars. Undete11nined tineid moth. 
II. Insects feeding on dry cone scales. 

A. 	White hairy grubs with thoracic legs. Adult a large brown 
ptiItid beetle E1'1wbius C1l7J I'cssi ............... , .. , , .... p, 33 

Cupressus govcninnn Gowen Cypl:ess 
(2 collections) 

Only two collections were made from this species, but the 
1,-· damage appeared to be very slight with almost no damage to the 

seeds. 
r". Cone moths, 

(I) *H enriclts ?ltaC1'OCCL1'l)r.t'IlCL ••.••••...••.•.•.•••. , •••..•• , ••• p. 148 
(1) *LnspcY1'csia Cup1'cssan£t , •.•••••••• , •.• , •.• , •••••••• , ••••p, 139 • 
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Cupressus maeroearpa Monterey Cypresso 
(5 collections) 

Although several species of insects feed upon the cones and in . I: 

t!Ja cone scales, the amount of seed damage is small. Three species 
of moths cause most of the damage. A large powder-post beetle 
is frequently found working in the cone scales. Species involved 
include the following: 
Cone moths. 

(5) *HenricllS 1Iwcroca1"])C£IW .......... .' ......................p. 148 

(4) *LaslIeyresia cnpreSSCL1ta ................................. p. 139 

(3) *Epinotia hopkinsana C1tl)ressi ............................ p. 136 


Cone pOWder-post bettie. 
(3) E?"1wbius cllpl'essi ....................................... p. 33 


Other species. 
(2) Holcocer·a sp. (Hopkins U. S. Nos. 13264d, 13313j) .......... p. 117 

(2) Enoclel1£S hmnCl·alis clerid ............................. p. 41 

(2) Enocle11ls cU7n·essi clerid ................................ p. 40 

(1) Tetmstichus sp. (Hopkins U. S. No. 13313i) ................p. 96 

(1) 	Phaeogenini genus, sp. ? (Hopkins U. S. No. 13264fx), parasite 

of Laspeyresia c1tlJ1"eSSanCL ............................. p. 91 
(1) Itoplectis sp. (Hopkins U. S. No. 12579k) .................. p. 90 


Larvaevoridae. 

SpCLthimeigeni(£ sp. (Hopkins U. S. No. 12579j) 


Fraxinus lalifoIia Oregon Ash 
(3 collections) 

The seeds of Oregon ash seem to be very heavily infested with 
a very small weevil, and with hymenopterous larvae which may 
be phytophagus or parasitic on the weevil. In some places and 
years about 70 percent of the seeds are destroyed. 

1. Insects destroying the seeds. 
A. Small, white, legless curled 'weevil grubs 

(3) 	 *Thllsanocne'lllis sp. (Hopkins U. S. Nos. 14202a, 
14295a) ....................................... p. 44 

B. Small, white, legless hymenopterous lar;ae 
(2) *Ew'lIt01nn sp. (Hopkins U. S. Nos. 14202e, 14295f) p. 98 

II. Miscellaneous insects reared ft·om seeds, habits unknown. 
Coleoptera. 

(1) Epitrb, .~llbc1"illila ................................... p. 40 

(1) Diabroi'iCCL undecilltl1l£llclata .......................... p. 40 

(1) .Anthicus nitidulus .................................. p. 36 

(1) Noto;.."us cons/rictus .................................p. 36 

(1) Al)ion porosicolle .................................... p. 42 


Diptera. 
(1) BmdYsic£ copl·ophila ................................. p. 76 


Hemiptera. 
(1) T1·iphell)S tristicolor ................................. p. 80 


III. Parasites. 
Hymenoptera. 

Tetmstichus sp. (Hopkins U. S. No. 14295c) ............ p. 96 
(1) Paracl·i(l.~ sp. (Hopkins U. S. No. 14295c) .............. p. 95 

(1) Habroc1Jtus sp. (Hopkins U. S. No. 14295e) ............ p. 99 

(2) 	 Chalcids (Hopkins U. S. Nos. 14202b, 14295bx), parasite

of Thllsctnocnemis 
(1) Itoplectis evet1"ia.e ................................... p. 90 

(1) Eupelmus sp. (Hopkins U. S. No. 14202f, 14295f) ......p. 96 

·,1" 

(1) Hypopte1"oma.lu8 sp. (Hopkins U. S. No. 14202c) ........ p. 100 

Juniperus califOionica California Juniper 
Caterpillars feeding in flesh of berries and into seedso 

lthome sp. (Hopkins U. S. No. 14219g) ........................... p. 119 
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Juniperus occidentalis Western Juniper 
(2 collections) 

Berries of this tree appear to be pretty heavily infested with 
a seed-infesting chalcid-about 25 percent of the seeds in some 
places. Grasshoppers also feed on the berries. 

I. Insects doing primary damage to seeds. 
A. 	Small white footless larvae (2) *EU?·ytol1!(l. (neal' juni

pel-ina) ..........................................•..p. 97 
II. 	Insect!; feeding on surface of benies, causing them to wither and 


crack open Grasshoppers 

III. 	Miscellaneous insects. 

Moths. Tineid, Ulldetel'mined (Hopkins U. S. No. 12513a5) 
Parasitic braconid. Ghe/oltus sp. (Hopkins U. S. No. 12512a4) p. 83 

Lihocedl~us dCCnrl'cnS Inccnsc·Cedar 
(10 collections) 

Cones of incense-cedar were very heavily damaged by insects 
in all localities examined. The principal damage was from two 
species of moths. In many localities as much as 65 percent of 
all the seed were destroyed, while hardly a cone did not contain 
an insect or two. 
1. Insects damaging both cones and seeds. 

A. 	Caterpillars that work through Reeds. 
1. 	 Larvae, small green with red dorsal bands 

(7) *Al'[JY1'estlti(L liboced1·ell(~ .......................p. 120 

2. 	 Larvae, white 

(4) *Pol1Jcll1'osis sp. . .............................. p. 147 

B. 	Large sawfly larvae with 7 pairs of pl'olegs. 

(4) *11ugomonoctenHS libocedrii ........................ p. 81 

C. White footless dipterous maggots. 

(1) Undetermined Diptera (Hopkin!'; U. S. No. 14206c) 
D. 	Small})ink or red maggots in flower gall. 

(3) *Itonididae ....................................... p. 60 

II. 	Parasites. 

Hymenoptera. 

Ichneumonidae. 


(2) C(LlnpOple.1; U/'{l1/reslhi(le, parasite of 11?·fJ1/resthia..... . p. 87 
Braconidae. 

(1) Bmcon sp. (Hopkins U. S. No. 10835b) ................p. 83 
Encyrtidae. 

(2) 	Pentacnemlls sp. (near bucen/atricHs) (Hopkins U. S. Nos. 
13280fx, 125G5g, gg) .............................. p. 93 

Lithocal'pns dcnsiflorus Tanoak 
(6 collections) 

The 	acorns of tanoak are heavily damaged in some localities 
by a weevil and acorn moth larvae. These insects probably destroy 
about 	10 percent of the seed crop on the average. However, the 
damage over a wide area has not been determined. 
1. Insects injuring the acorns. 

A. 	Legless grubs in kernels of acorns. 
Adults yellow ·weevils. *Curcnlio 1lni/o1'mis ..........•..•. .p. 43 

(5) *ClI.?·culio sp.................. p. 42 


• 


B. 	Caterpillars boring through kernels of acorns. 
Adults bronze moths. (6) *M elissoplls lnti/en·ennus ....... . p. 145 

C. 	 White legless larvae in gall pockets in acorns. 
Undetermined Cynipidae (Hopkins U. S. No. 14291a) • 
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II. 	Insects of minor importance. 
A. 	Caterpillars in kernels of acorns. 

Unidentified Pyralidae (Hopkins U. S. No. 14291c) 

Picea Spruce 

Spruce cones are not heavily damaged by insects as a rule, 
although they are infested with at least two species of moths, 
a dipterous maggot, gall midges, and seed chalcids. Since many 
of the same insects appear to infest all spruce cones, a key to 
their work is given as follows: 

Key 	to Work of Species Inju1·ing Spruce Cones 
1. 	Insects injuring the cones and seeds. 

A. 	Caterpillars working through cones. 
1. 	 Reddish-green larvae boring through scales and seeds. 

Hen1"'icu,~ !w;codo?'liana ............................. p. 147 
2. 	 Pale yellow to reddish brown larvae boring through scales 

and 	seeds, Dio?'!/ctl'ia nbieteilcL . ................ " .... p. 148 

Dic?'JjctriCL ?'eniculellct ............................ p. 154 


3. 	 White larvae with black heads, working mostly in axis of 
cones and into seeds. Laspe?/l'esicL 1J0U11{JCLl1CL . ......•.. p. 144 

13. 	 Long slim footless maggots forming winding galleries through 
cones and seeds. E'nl'OmyicL spp......................... p. 71 

II. 	Insects injuring only the seeds. 
A. 	Small, white footless maggots completely enclosed in seeds. 

M e{Jasli{f1ltlls 1Jicene ..................................p. 106 
B. 	Small, pink maggots in seeds. Phytol)/taga ca?'pophaga . ..... p. 65 

III. 	Insects of minor im]lortance. 
A. 	Lig~.t red l11~ggotS, .2 to 3 111m. long, loose on cone scales. 

Rubs(l(L?1wnUt keem ................................... p. 66 
B. 	 Light yellow larvae in silky cocoons in axis of cones. Das1/neu?'a 

?'achiphaga .......................•.................. p. 63 

Picca hrcweriana Brewer Spruce 
(2 collections) 

Only two cone collections were made from Brewer spruce, and 
they produced little insect fauna. A seed chalcid was suspected but 
none reared. Instead species of T01'Y1nUS n.sp. came out of the 
seeds. 


Parasites reared. 

'-' 

(1) 	 Amblllmel'us /l.sp..........................................p. 99 

(1) 	 TOl'?/nms n.sp. . ........................................... p. 112 


Picea cngclmallnii Engelmann Spruce 
(9 collections) 

The insect damage to Engelmann spruce cones is not particu
larly heavy. About 10 percent of the seed are destroyed, princi
pally by a seed-infesting chalcid. A small moth and a dipteran 
are next in order of importance. Insects reared from the cones 

• 
include the following species: 

Seed chalcid. 


(5) 	 *Megastig1nns l)iceae .................................... p. 106 

Megastigmus 1>iceae vat. monlana ........... .............. p. 106 
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Cone moths. 
Ba?'ba1'a mappana (Canadian record) .....................• p. 135 


(6) 	*Laspeyresia youngana .............................•...•p. 144 

*Dioryctriu abietellu (Canadian record) .......... " ........p. 148 

*Di01"1lct?-ia r.eniculella (56) ............................p. 154 

EU1Jitheciu albiccLpitata .................................. p. 120 

(Probably also Hem"icus /uscodo1"scma, but not reared) .'*Polychl'osis 1Jiceana (Canadian TecOl'd) ................... p. 146 


Cone maggot. 
(3) 	 *Eu7'omY'iCL bCL?'bcwu ...............................•...... p. 
 75 


Gall midges. 

(7) 	 Itonididae (2 species) ....................................p. 60 


*Dasyneum ?·achiphu,.qCL (?) ............................. p. 63 

,.PhytoplwgcL CCL?'pollhagCL ................................ p. 65
t, 

Miscellaneous insects reared from cones. 

Diptera. 


RubsaCL?nenict kceni ....•............................... p. 66 

(1) PipizCL sp. (Hopkins U. S. No. 13272a) 


Parasites. 

Hymenoptera. 


Family Braconidae. 

(2) Bmcon ?'hllcLcioniae .................................. p. 83 

Family Ichneumonidae. 
(2) Calliephictltes comstoclett .............•............... p. 86 

(1) CalliephiCLltcs sp. (Hopkins U. S. No. 12408bx) ........ p. 87 

(1) Sca?nbns CJ)/Zialtoicles ................................ p. 92 

Family Platygastcridae. 
(1) Pluiygaste?' lucida .............................•.... p. 114 

l"amily Pteromalidae. 
(1) A?nblllmerl(s sp. (Hopkins U. S. No. 10849j) ...........' .p. 99 

Family Torymidae. 
(4) 	 T01"Y1nns sp. (?) (Hopkins U. S. Nos. 1085gef, 12408d, 

1250!>C, 14284b) ................................... p. 112 

Picca glauca Whitc Spruce 
Cones from white spruce were not included in the Ashland 


collections. White spruce is found only rarely in weste!'n United 

States but becomes common in western Canada and intm'ior 

Alaska. Recent studies by Canadian forest entomologists, espe

cially the work of Tripp (75, 76.. 77) and notes provided by 

W. F. McCambridge of the Alaska Forest Research Center, make 

it desirable to include some information on cone insects of this 

tree; to tie in with records from other spruces and firs. 

Cone moths. 
 -

*Dio?'yct1'ia ?'enicnlellCL (56) .................................p. 154 

*Laspe1f1'esicL youngC/.7w (76) ................................ p. 144 

*EU1)ithecilL aibica1JiLatcL (Canadian record) ....................p. 120 


Cone'maggots. 

ECL7'o1nyicL bm'bCL1"(L ................•..........................p. 75 

*Hylem1la (Pegoh1lle1lt1lia) near anthracimt (75) .............. p. 79 


Gall midges. 

Das1lneu?'(t canadensis (77) .................................p. 61 

*Dasllneura nLchi1Jhaga (77) Alaska, (Hopkins U. S. No. 33437B) p. 63 

*Ph1ltophagn curpop/tngn (77) ..............................p. 65 


Resin 	midge. 

Rilbsaamwnin keeni (?) (Tripp's species B (77» .............. p. 66 


Parasites. ' 

Diptera. 


Larvaevol'idae near GOliCLthocem (Hopkins U. S. No. 33493a) p. 69 

Hymenoptera. 


Family Eulophidae. 
Aprostocetus sp. (Canadian record, also Hopkins U. S. Nos. 

33437F, 33439K, 33445G) • 
. ,., ",' , 

http:youngC/.7w
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Elachm·tus sp. (Canadian record) .........................p. 94 
HysSOlnts sp. (Canadian record) ..........................p. 95 
Tetmstichus sp. (Hopkins U. S. Nos. 33437E, 33445, 3a439G) p. 96 

Family Ichneumonidae. 
Callie1Jhialtes sp. (Hopkins U. S. No. 3343!lC) ...............p. 87 
Ephialte.s sp. (Hopkins U. S. No. 33437D) .................p. 87 
Campoplegini (Hopkins U. S. No. 3343!)B, similar to specimens

l'ecovel'ed from Sitka sp,'uce)
Family Platygastel'idae. 

Platyga.stm· sp. (Canadian record, also Hopkins U. S. Nos. 33437, 
33439E) ..............................................p. 115 

Family Pte1'omalidae. 
Pachllce1'(Ls spp. (HOIJkins U. S. Nos. 3343!)H, 33445A, 33437G, 

33437H1) 
Family TOl'ymidae. 

Monodontomel'illae (Hopkins U. S. Nos. 33439J, 33439L) 
T01'lI1nns spp. (Hopkins U. S. Nos. 334'15B, 33437C, 33437C1, 

3343!)I, 33439K) ....................................... p. 112 


Piccu pungens Bluc SllrUCC 
(2 collections) 

The cones of blue spruce are not heavily damaged by insects. 
In the few collections made, only about 3 percent of the seed were 
destroyed. The chief damage is due to a seed-infesting chalcid 
and a moth In,,va. These insects include: 
Seed chalcid. 

(1) *Megllsli{JlllllS 1)ic(!(((' ..............•..•.............•.....p. 106 
Cone moths. 

*Diol'lIc/l'in l'enicHl('llu (56) .............................p. 154 

(1) 	 *Hem'iens fll.~codoI'Mll11L ................................. p. 147 

(1) 	 *LaS1l(!1fl'esi(~ sp. (probably 1101L1I.{J(£1I(L) (Hopkins U. S. No. 

13306a) .............................................. p. 144 
Parasites. 

(1) 	 Scmnbus ('Jlhi(lltoid('.~ .....•..............................p. 92 

(1) 	 Z£twlochlo1'(L millel'i .............•.......................p. 100 


Pic('u silc1wllsis Sitku Spruce 
(11 collections) 

The cones of Sitka spruce ,vere not found to be heavily damaged 
by insects, yet they contain several different species. The greatest 
damage was done by two species of moth and a species of Diptera, 
which work throughout the cone, and a seed-infesting chalcid 
which destroys the seeds. From 15 to 40 percent of the cones 
were infested, but only about 5 percent of the seed destroyed by 
insects. Species reared from cones include the following: 
Destructive species. 

Seed chalcid. 
(2) "lIfe{J£tst-i9'l1Lu8 lJicene •.............•.........•.......••p. 106 

Cone moths. 
* LnS1Je1l1'esia b7'actea/a,lw (Canadian record) .............. p. 137 


(2) 	 *LaspeY7'esin 1lonn{JIt1UL ......•••..........•...........•p. 144 

(2) 	 *Hem·icu.s !1l.5coclo7'sancL ..•.....•............•.... , •...• p. 147 


*Polllch7'osis l JiceanCL (Canadian record) .................p. 146 

Cone magg'ots. 

(1) HlIle11l1la (Pe,qolI1IlemyicL) sp. neal' anthmcinn . ...........p. 79 
Gall midges. 

(7) 	 Itonididae (3 01' more species) ... , ...................... p. 60 

" Dasllne1L1'a ?'achil J1w,qa ,(?) ...•............. , ......... p. 63 


'. 	 *~.hytolJlwg~ C(L?'p~ph(Lga ( '!) .........................p. 65 

Rubsaa?1tenta keent ...........•........................p. 66 
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Mh,cellaneous insects reared from cones. 
C~leoptera. 

(1) Enwbius sp........................................... p. 
 31 
(1) Othnius lugubl'is

Diptera. 
(1) Oscinella sp. (Hopkins U. S. No. 12557n) ................ p. 59 

(1) Chlll'o?nlla sp. (Hollkins U. S. No. 14266e) ................ p. 59 


Hemiptera. 
(2) Anthoco7'US sp. (Hopkins U. S. Nos. 10850b, 12557i) ...... p. 80 

Predators 	and parasites. 
Coleoptera. 

(1) Enoclenls h7t1neralis .......•.. , ........................ p. 
 41 
Di})tera. 

Larvaevoridae. 
(4) 	 GoliCtthocem sp. neal' (Hopkins U. S. Nos. 33441B, 33444A, 

33440G, 33439A) ...................................p. 70 
(1) HlIPostena sp. (Hopkins U. S. No. 12557K) ........... . ]p. 70 


Hymenoptera. 

Family Braconidae. 


(1) E11badizon sp. (Hopkins U. S. No. 12.557f) ............ p. 84 

Family Eulophidae. 

(1) A·1Jl'Ostocet1l.s sp. (Hopkins U. S. No. 3;3444D) 
(2) Tetmsticlms sp. (Hopkins U. S. Nos. 10850111, 125570) ... p. 96 

Family Figitidae. 
Sm'othms sp. (Hopkins U. S. No. 13231d) ..................p. 113 


Family Ichneumonidae. 
(2) Campoplegini (Hopkins U. S. No. 33438D) 
(1) Callie1Jhinites sp. (Ho}lkins U. S. No. 33440D) .......... p. 87 

(2) Scambus ephinltoides ................................ p. 92 

(1) E1Jhialtes sp. (Hopkins U. S. 33438D) .................. p. 87 


Family Platygasteridae. 
(1) P1atllgaste7' lncidcL .................................. p. 114 

(4) 	 Plntllgaste?' spp. (Hopkins U. S. Nos. 10850n, 12557h 2, 

3344IE1, 33442C, 33440C) .......................... p. 115 
Family Pteromalidae. 

(1) ZacnZochlom sp. (Hopkins U. S. No. 10850L) ....•......p. 100 
Family Torymidae. 

(6) 	 T07'1f1ltus spp. (Hopkins U. S. Nos. 13305a, 12557g, 33442D, 
3343!)K, 33444C) .....................•............p. 112 

Pinus Pine 
Cone and seed insects affect pine cones to such a variable extent, 

depending upon the group to which the pines belong, that they 
wiII be discussed separately by tree species. 

Pinus attenuata Knobi!one Pine 
(17 collections) 

The new green cones of knobc'me pine are often heavily attacked 
by a large moth, and up to 50 percent of the cones destroyed. 
The old cones are attacked by a unique species of cerambycid 
and a buprestid beetle which do considerable damage. 

I. Insects injuring and destroying the cones and seeds. 
A. Attilcking new cones. 

1. Large, 17 mm., greenish-red to dark-brown caterpillars. 
(5) *Dio?'lIct1'ia ILumnticella .........................p. 152 

(1) Dio7'lIct7'ia allietella ............................. p. 148 


2. Small, 12 mm., white larvae. 
(4) *Eucosma bobana ............................... p. 136 

(1) Chionodes sp. (Hopkins U. S. No. 14265d) ......... p. 119 


3. Small dark-brown beetles boring into stems and cones. 

(2) C013Jt9~r~t~ .. ~~'...(.~~~~~l~ .. ~' .. ~: .. ~~s: .. ~~~~~~: 46 

• 

.. 

• 
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I. Insects injuring and destroying the cones and seeds.-Continued 
B. Attacking cones 3 or 4 years old. 

1. Large cerambycid larvae. 
(12) *Pamtirnia, conicoln ............................ p. 38 


2. Buprestid larvae, rarer than the above. 
(11) *Ch1'ysoplw1!n plncic/n conico/cL ......... .......... p. 36 


3. Small white hairy grubs with thoracic legs. 
(1) EnlObius 1Jwlctula.llls ............... , ............ p. 35


II. Miscellaneous insects reared :fJ'om cones, habits unknown. 
Hymenoptera. 


Family Formicidae. 

(1) Camponotus sp. (Hopkins U. S. No. 10868c) ....... p. 115 

Family Megachilidae. 
(2) Osmin sp. (Hopkins U. S. Nos. 10856b, 10868d) .... p. 116 

III. 	Parasites and predators. 
Coleoptera (Cleridae). 

(2) Cymatociem ovipennis .... , ........................p. 
 40 
(1) Cymatodel'll. sp. (Hopkins U. S. No. 10868c) .......... p. ,.\0 

(5) Enoclenls exillliw; ................................. p. 41


Hymenoptera. 

Family Bracon idae. 


(2) Do)'ycte.~ lJacificlls, parasite of I'w'(Itimin conicola . .. p. 84 
(1) 	 Mete01'us indogator, parasite of Diol'yclricL anl'ltnti

cel/a. . ........................................ p. 85 
(1) 	 ilIic1'otYP1tS rliOr1fctl'ine, parasite of DiM·yct.riCL (L'UJ'(Lllli

cell(/, .........•................................p. 85 
(1) 	 Ol'gilns diol'!lctl'iae, pamsite of Dio1'1/cU"in aumnti

cclln ...•............ , ........................ p. 85 
(1) Rogns sp. (Hopkins U. S. No. 14265f) 


Family Eulophiclae. 

(1) HysSOlnts Ilil/mlls, parasite of Dio1"]/cl1'in (mmnlicelln p. 95 
(1) Ei(lc/tcrt1ls sp. (Hopkins U. S. No. 14265n) ........ ,p. 94 

Famil~T Gasteruptiiclae. 
(3) 	111tlclcosietlills ca/ijU1'lliclls, parasite of Parntimin 

couico/a, ...................................... p. 113 
(3) A1tiacoslelll1l.S eeiitus, parasite of P(tratimin conicolcL p. 113 

Family Ichneumonidae. 
(1) Aopius sp. (Hopkins U. S. No. 125ii2e) 
(2) 	 Ichneumonidae sp. (Hopkins U. S. Nos. 13230c, 

14290e) 
(1) 	 Calliel)/tiaites comstockii, pamsite of Dio1'l/Ct"i£L 

nUI·anlieel/a. ...................................p. 86 
(1) 	Pimp/op/crus d(lk I'll lHae, parasite of Diorlictrin 

ft111'U1! ticel/a ................................... p. 91 
(1) Poe?n(J1,.i(~ america1/a, parasite of PCLralimin cOllicolc~ p. 92 
(1) Cn1l1p01J1e.C COlloco/n ............................. p. 88 

(1) M esosten71s gracilis .............................. p. 91 

Family Sphecidae. 
(2) Pas8alol'CIlS ?I1eimLO[Jlwtll1lS, predatory wasps ....... p. 116

Family Sapygidae. 
(1) Snpy[JeL lJtIlJ1i/a, parasitizes bees 

Pinus eOlllorlu vur. eOlllol'lu Shore Pine 
(1 collection) 

The cones of shore pine2 appear to be subject to very little 
insect attack. They are occasionally infested with a small scolytid 
beetle, but the injury is very small in relation to the total cone 
crop. 

2 Although the varieties contor/n and TatijaUa. are not recognized in the 
latest "Check List of Trees of the United States," they are treated separately
here because their insect fauna appear to be different. 
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I. Insects injuring the cones and seeds. 
A. Small white footless larvae, working from stem end through 

cones and destroying scales and seeds. Conophthol'US 

contol·tae ..............................................p. 
 48 

B. 	Slim white round-headed borer in axis of cones. PlL1"(ttimia 

conicol£t .............................................. p. 
 38 •II. 	Miscellaneous insects reared from cones. 

A. 	Anobiid larva in cones (Hopkins U. S. No. 14208b) ......... p. 31 

B. 	Bnrcon sp. (Hopkins U. S. No. 14208e) .................... p. 83 


Eubadizon sp. (Hop~dns U. S. No. 14208f) ..................p. 84 


Pinus contol"ta Yal". latifolia Lodgepole Pine .. 
(6 collections) 

The cones of lodgepole pine seem to be practically free from 
insect attack. A few instances have been noted of hrvae feeding 
in the cones, but very little damage has been recorded. 

I. Insects injuring the cones and seed!;. 
A. 	Caterpillars working through green cones. 

1. 	 Larvae, large, reddish-green, up to 17 mm. 
(3) *Dio1"lIct?'in abil'telln ............................. p. 148 


2. 	 Larvae white, up to 14 111m. 
(2) *EUCOSIIU1. ?"ccisso?'inna ........................... p. 136 


3. 	 Larvae dirty white, up to 12 mm. working in pith of cone 

axi s and into seeds. 


(1) LnS1Je]J1'esin sp. . ................................ p. 141 

II. 	Mi!;cellaneous insects reared from cones. 


Resin midge. Rii.bsanmenin 7.:eeni . .......................... p. 66 

III. 	Parasites of cone insects. 

Hymenoptera. 
Family Eulophidae. 

Elachm·t1ls sp. (Hopkins U. S. No. 13375bx), external para
site of E1LCO.~1II,(t 1·eci.~so1"inn(t ........................ p. 94 

Euclerus sp. (Hopkins U. S. No. 13375bx), external pma
site of Eucosnw n,cissol'ia1!a ........................ p. 95 

Family Ichneumonidae. 
(1) 	 Pi1lLplopter1ls n.sp. (Hopkins U. S. No. 32735c), para

site of Eucos1IIa 1·eci.~sol·ialla .................... p. 92 

Pinus coultel"i Coulter Pine 
(3 collections) 

The three collections made from Coulter pine failed to show 
any significant damage by insects to cones and seeds. 

I. Caterpillars feeding in green cones. 
A. 	Large reddish green. (1) *Diol'yetl'ilL sp................. p. 148 

B. 	Dirty white larvae in seeds. (1) *Las]JI!1/1"esia. sp......... p. 141 


II. 	Insects boring throug-h hard dry cones. 
A. 	Small curled, white, hairy larvae. 

(1) E?'nolii1!S 11/onta.1/.lIS •..........................•.....p. 33 

B. 	\Vhite flatheaded larvae. 

(1) Chl·lI.~oph(Ln(t 1Jlacidn conicol((" .. ..................... p. 
 36 
C. 	 Small red lal'vae in l:esin patches. 

(2) Rii,lisnn7nenin Tceeni (?) ............................ p. 66 

III. 	Parasites. 

Hymenoptera. 
Family Ichneumoniclae. 


CamtlJ01)ZI!X eono(;o/a, parasite of Diol·ych·ia. sp........... p. 
 88 
Family Pteromnlidae. 

Sllsta,sis sp. (Honkins U. S. No. 13279f) ................ p. 100 
ZacnlochlO?'(L millel'i .................................. p. 100 

Family Eulophidae. 
Elache1·t1ts sp. (Hopkins U. S. No. 13278h) ...•.......... p. 
 94 • 
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Pinus cdulis Pinyon 

• 
 (5 collections) 

The cones of pinyon are often very heavily infested by insects. 


Cones in the first year are injured by gall midges (Itonididae), 
and in the second year by cone moths and cone beetles. Frequently, 
90 percent of the cone crop is destroyed. Several species of moths 
kill the cones both before and after they reach full size, and the 
cone beetles may finish the work of destruction. 

A special study of the damage done to cones and seed of this 
tree was reported in 1943 (50) and 1944 (51). Collections were 
made by the Bureau staff between 1912 and 1917. 
I. 	Insects injuring the cones and seeds. 

A. 	Attackinp; staminate cones. 
Small 	yellow-white lal'vlle, 5 111111. long, in maturing catkins. 

Xu!'Zn sp. . ............................................ p. 81 
B. 	Attacking" first year cones. \Vllite maggots. *Itonic1ic1ae (2 

species) (50) .......................................... . p. 60 
C. 	 Attacking second year cones. 

1. 	 White to pinkif'h caterpillars. *EllCOSII/(I bobanu ('?) (50) p. 136 
Clti0110(/!'S periculelln ......p. 119 

2. 	 R~r1di:;h-grccn catel"nilhtrs, up to 17 111m. 
Dioryc/rin 2 spp. (50) 
probably *]);01"lIc1 rin obi(,tclln ........................p. 148 
probably *J)io/"lfclria (Lll1"((lIticellll ...................... p. 152 

3. 	 Small white footless grubs and small clal'k-brown beetles. 
(4) 	*COll0}1lttllOl"l(S Cr/U/iH ........................... . p. 48 


4. 	 Small wee"ilo:. *Collo/mclzc/lls "p. (.50) ............... . p. 42 

D. Seconclar~r spe('ies found in insect-infested cones. 

1. 	 Small wh ite maggots, less than :3 1111l1. long. Q,9cinelln sp. 
(50) 	 .............................................. p. 59 


II. 	Parasites probably of COIIOphtIz01'IlS. 
Hymenoptera. 

Family Pteroll1alidae. (1) A.ccl·occpllllln a/1·oriolacca ... ... p. 98 

l,imhel" Pine 
(6 	collectionii) 

The cones of limber pine are attacked principally by a scolytid 
cone beetle and :;1 COlle moth. In some 10calities and years from 
50 to 80 percent of the cone crop is infested or aborted by cone 
beetles. In othel' yea]'>; the infestation may he very light. 
I. 	rn~ects injuring the ('one« and seeds. 

A. 	Small white :footless grub", adults a :';m<ll1 bro\m :;colytid 
beetle. (6) *C01l07111t1101'US fl('~·ili,q ..................... . p. 49 

B. 	Large greelli~h-red catel'pillars wOI'king through green cones. 
(:)) *Dior!Jcl1'ia allietella .............................. . p. 148 

II. 	Pm'asi te::. 
Hymenoptera. 

IchnellmolH'; (Hopkins U. S. No. 12400cx), parasite of 
lJiol'1fctria sp, 

A CC1'OC(7)11((1(1 a/I'ol'i()/ac('(t, parasite of Cono]Jlil/zol'us fle:dl·i,~ p. 98 
Ap(LlIte/e.~ sp. (132,lDd; ................................. p. 82 

Pinus jdl"'eyi .fclf,oey Pillf' 
(12 collections) 

• Sometimes the cones of Jeffrey pine are very heavily damaged 
by insects. The most destructive is a cone moth, Hedulia iniectiva 
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and its relatives Laspey'resia pipemna and L. ?niscitata. These 
insects have destroyed up to 60 percent of the seed crop. Occasion
ally other caterpillars infest green cones, and the ponderosa pine 
cone beetle was once found attacking these cones. 

I. Insects injuring the cones and seeds. •A. 	Caterpillars working through cones and seeds. 
1. 	 Dirty white larvae, found mostly in pith and in seeds. 

*HedUlia injectiva ............................ p. 141 

(12) 	 *LaspeY7'esict pipemnct ........................ p. 141
{ *Laspeyresia misci"tctta ........................ p. 141 


2. 	 Large reddish-green caterpillar boring pitch-free galleries 
through cones. 

(1) *Di07'lIct7'ia sp. (probably abietellct) ............... .p. 148 

3. Pinkish larvae, up to 15 1l1m., mining through cone scales. 

(3) *Eucosma bobct1/,ct ...............................p. 136 

(1) Holcocem sp.................................... p. 117 


B. 	Small white, curled, legless grubs in dead cones, or small brown 
beetles. 

(1) Conophth07-US 1Joncle',oscte (rare) ..................... p. 55 

II. 	Insects of minor importance. 

A. 	Cuded white, hairy grubs with legf'. Southern California. 
(1) Enwbius mont(t11.1ts ................................. p. 33 


B. 	Bright pink maggots on cone scales. 
(2) Itonididae-Riib.sact1nelli kceni (?) ....................p. 66 


C. 	 Small white mag'gots in wet cones, small black flies. 
(1) Oscinellct conicollt .................................. p. 59 


D. 	Large cells in pith of cone occupied by a nesting bee. 
Osmia col07'aclensis ..................................... p. 116 

III. 	Parasites and predators. 
Predators. 

Coleoptera. 
Family Cleridae. 

ClI?natocle7'a ovipennis .............................. p. 40 
Parasites. 

Hymenoptera. 

Family Braconidae. 


(1) Apctnteles caiifo7'nicns, parasite of Eucos?na bobctnct p. 82 
(2) 	 A1Jctntele.~ ictSpeY7'e8iae, parasite of Heclulict injectiva 

et al. (type) .................................p. 82 
(1) 	Phane7'010nuL e7'ythl'oceplwla, parasite of Heclulict 

injecti1'ct et al. (type) ......................... p. 86 
(2) Plwne7'oto7na lctS7JeYl'esiae, parasite of Hedulia in

jectivct et al. (type) .......................... p. 86 
Family Ichneul11onidae. 

(3) 	 Cctliiephialtes comslockii, parasite of Hedulia in
jectiva et al. ................................ p. 86 

(2) 	 C(t7npople~' sp. (Hopkins U. S. Nos. 10831ca, 
11477bb) ...................................p. 88 

(1) Poemeni(l. ctmel'icnna ...........................p. 92 

(1) Neox07'icles b07'ectli8 ............................ p. 91 

Family Pteromalidae. 
(3) Zctca/oehlom mille7'i, parasite of Hedulia injectivct 

et al ..................................... p. 100 
Family Eulophidae. 

(1) Enteclon sp. (Hopkins U. S. No. 13276h) ......... p. 
 94 

Pinus lambertiana Sugar Pine 

(23 collections) 


A small brown scolytid cone beetle causes an immense amount 
of damage to sugar pine cones. In some localities more than 90 
percent of the cone crop has been destroyed before it fully 
matured. Damage varies in different localities and from year to • 
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year 	(26), in some years being negligible. Several other species 
of insects have been reared from these cones but as a rule none 
of them causes serious injury.f\. 

1. Insects destroying the cones and seeds. 

,-


A. 	Small white grubs without legs, brown heads distinct, body 
curved and wrinkled, feeding through cone axis and scales; 
adults a small brown beetle, also in cones. 

(20) 	 *Con01Jhtho?'us lambm'Uana ........................p. 49 

B. 	Large reddish-green caterpillars feeding through scales of 

green cones. 
(2) *Dio1'Yct?'ia abietella ..............................•.p. 148 


II. Insects of minor importance not injuring the seeds. 
A. Small white hairy grubs with thoracic legs. 

(3) E?"1tobius pallita?'sis ............................... p. 33 

(10) 	E?'nobius sp....................................... p. 31 


B. Small pink maggots on cone scales. 
(11) 	 Itonidae-Riibsaamenia keeni ......................p. 66 


C. Small white footless maggots in cones. 
(1) Mycetaulus sp. (costalis Mel. '?) .........•.....•...••• p. 80 

(1) OscinellcL sp. (Hopkins U. S. No. 10872e) ..............p. 59 


D. Small rose-pink caterpillars feeding on frass. 
(1) 	 Chionocies sp. (probably 1Jel'ic1Giell(L) (Hopkins U. S. No. 

10871f) .........................................p. 119 
III. 	Miscellaneous insects reared from cones, habits unknown. 

Hemiptera. 
(1) El(tsmostetTms cTlwiatus ........................... p. 80 


IV. 	Parasites and predators. 
Predators. 

(1) RCLphiclicL (Hopkins U. S. No. 10833i) ................ p. 155 
Parasites. 

Hymenoptera. 

Family Braconidae. 


(5) 	 EubcLciizon sp. (Hopkins U. S. Nos. 10833d, 10871d, 
10872d, 10878b, 10890e) ......................p. 84 

(1) S1)CLthius cCLli/omicus .......................... p. 86 
Family Ichneumonidae. 

(1) H01'ogenes sp. (Hopkins U. S. No. 10833d 3) .....•p. 90 
(1) CCL?n1Joplex 1l!illm'i, probably parasite of Dio1"YCt1'icL 

CLbietellCL .............•........................ p. 88 
Family Platygasteridae. 

(2) PlatugCLste1' ?'ohwe1'i, probably parasite of Itoni
didae ....................................... p. 114 

Family Pteromalidae. 
(1) Rho])CLlicus 1mlch1-ipennis ......................p. 100 

(2) 	 Pteromalid genus ? (Hopkins U. S. Nos. 10833e3, 

10871e) 

Pinus leiophylla var. chihuahuana Chihuahua Pine 

One collection from Chihuahua pine showed less than 1 percent 
of the cone crop infested. The principal damage was done by a 
large pine moth, *Dioryct1'iCL e1'yth1·ol)CLsa . ..............p. 154 

Pinus monophylla Singleleaf Pinyon 

(4 collections) 
From the few collections made from this tree, it appears that, 

at times, insects cause rather heavy damage-comparable to that 
in pinyon. Most damage is done by a cone beetle and cone moth. 
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I. 	insects injuring cones and seeds. 
A. 	Small white curled footless grubs, or small dark-brown beetles 


'1fiddling interior of cones. 

(2) *Conophthorus monophyllae ..................•.....•p. 
 55 

B. Cuterpillars, up to 17 mm., burrowing through green cones. 
(1) *Dio1'yctria albovittella ........................ " ....p. 152 


C. Small, pink caterpillars, 15 mm., working through frass. 
(1) *Eucosma bolJana ................................•.p. 136 


II. Insects of minor importance. 
A. 	White hairy curled grubs with 3 pairs of thoracic legs, working


in dry cone scales. 

(2) Ernobius montanns ..........•......................p. 33 

(1) Stephanopachys sobrinus ........................•...p. 36 


B. Small pink maggots in cones. 
(1) Itonididae .........................................p. 60 


III. Parasites. 
Hymenoptera. 


Family Braconidae. 

(2) Eubadizon sp. (Hopkins U. S. Nos. 31983, 32308c) p. 84 
(1) Coeloides scolyti ................................p. 84 


Pinus lllonticola Western White Pine 

(3 collections) 
Very little data have been obtained on the insect damage to 

the cones of western white pine. Apparently, the damage is very 
small, the most destructive insects being the cone beetle and a 
large moth. 

I. 	Insects injuring the cones and seeds. 
A. Small white curled footless grubs, adults small brown scolytid

beetles. 

'Vashington, Idaho, and Canada. *Conophthorus monticolae 


(81) ............................................•.. '.p. 55 

Southern 	Oregon and California. (1) *Conophtho1'US lamber

tiana ................................................ p. 49 
B. Large greenish-red caterpillars boring through green cones. 

(1) *Dioryct1'ia sp. (probably abietella) ....... .........p. 148 

C. 	 Large gray-green larvae with 2 pairs of prolegs, boring 


through cones. *Eupithecin spe1'1naphaga . ..............p. 120 

II. Miscellaneous insects reared from cones. (2) Diptera (Hopkins

U. S. Nos. 13343c, 13343e) 	 t. 
III. 	Parasites. 

Hymenoptera. 
Family 	 Braconidae. B1'acon n.sp. near tachypte1i Mues. 


(Hopkins U. S. No. 31674b) 


Pinus ponderosa Ponderosa Pine 

The cones of ponderosa pine are often very seriouslY damaged 
by small scolytid beetles. On isolated trees as much as 92 
percent of the cones may be killed, whereas in heavy timber 
stands the cones destroyed may be almost negligible. Pith moths, 
Laspe11resia spp., also do heavy damage in some localities, infesting 
up to 100 percent of the cones and destroying as much as 80 per
cent of the seed in infested cones. A large number of insects of 
minor importance have also been reared from these cones.' • 



CONE AND SEEDINSEC'rS OF WESTERN FOREST TREES 23 

Key to the Work of Insect Species Involved 
I. Insects destroying the cones and seeds. 	 ~: 

A. 	Small, white curled, wrinkled footless grubs with brown heads 
working through scales and seeds; adults small, brown 
scolytid beetles. 

1. 	 Through range of coast. form of P. ponde1'osa var. ponderosa 
-Conophthorus ponderosae , ... , ... ,', .•.... , .......p. r.5 '{ 

2. 	 Through range of Rocky Mountain form of P. ponderosa 
val'. scopuloru'fl~onophthorus scopulorum , .. , ......p. 58 

B. Caterpillars working through cones. 
1. 	Dirty white larvae in pith of cone and in seeds. 

LaspeY1'esia pipm'ana .................. , .........p. 141 
Laspeyresia miscitata .,., ........................p. 141 
Hedulia injectiva .................... , .... , ...... p. 141 

2. Large reddish-green to black larvae boring in green cones. 
a. 	Larval hairs short, rarely twice diameter of spiracles. 

Adults golden yellow. Di01'yctria auranticella ..... . p. 152 
b. 	Larval hairs long, distinct, over 5 times diameter of 

spiracles. Adults gray. Dioryctria abietella ....... .p. 148 
3. 	 Small pink larvae working through cone scales. Eucosma 

bobauc£ .... " ........... " ................ , .....•. p. 136 
4. 	 Large, gray-green larvae with 2 pairs of prolegs. Eupithecia 

spennaphaga .. , .................................. p. 120 
II. Insects working only in seeds. 

A. 	Small white footless grubs with indistinct heads enclosed in 
seeds; adults large brown chalcid flies with long upturned 
ovipositors, central California. M ega.stigmus albif1'ons . .•. p. 103 

III. 	Insects of minor importance. 
A. 	Small white hairy grubs with thoracic legs, adults small shiny

brown beetles. Ernobius spp................. , ...........p. 31 
B. 	Small pink maggots found on cone scales. Itonididae spp. 

Riibsaamenia keeni .......... , ........................p. 66 
C. Small, rose-colored 	caterpillars feeding on frass and scales. 

Chionodes pm'iculella .. , , ..............................p. 119 
D. 	Small yellow-white larvae, 5 to 8 mm. long, feeding in staminate 

cones. Xyela sp............. , ........ , .... , ......... " .p. 81 

Pinus ponderosa var. ponderosa 3 Pacific Coast Form 

,. (67 collections) 

The following insects were reared or collected from the cones 


of this tree: 

I. Insects destroying cones and seeds. 

. i;., Cone beetles . 
(37) *Conophtho1"'llS ponclerosae ....... ".,.,' ... " .....p. 55 

Cone moths. 
(45) 	 *L,asp~Y1'esia pilJemna, L. miscitata, and H edulia in- " 

Jectt?;a .,',.,.,.,., .... " .. ' ......... , ......... p. 
(8) *Dio1'yct1'ia aU1'anticella .. , ...... , ................ p. 

141 

152 

(3) *Dio1'yctria abietella .. , , .... , ....•................p. 148 

(4) *Eucosma bobc£na ... , ....... , .... , ... , ... , .......p, 136 

(1) *Eupithecia spm'maphaga .. ', .. ".,"".",.,.," ,p. 120 

II. Insects working in seeds. 
(10) 	 *Megastigmus albi[?'ons ." ........................p. 103 


III. 	Insects of minor importance. 
(7) Ernobius pallita1'sis ....... , ...................... p. 33 

(5) E1'nobius punctulatus ............ ,,' ' ..... ,,',.," .p. 35 

(1) E1'nobius montanus ...............•...............p. 33 

(6) E1'nobius spp..................................... p. 31
----...;. 

a Although the varieties pondm'osa and scopulorum are not recognized in 
the latest check list, they are treated separately here, because of important
differences in their insect fauna. 
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III. 	Insects of minor importance.-Continued 
(11) 	Iton~didae .. : .................................... , p. 60 


Rubsaamenta keent .............................p. 66 

(4) 	Chionodes periculella .............................p. 119 


Xyela sp. . ....................................... p. 81 

IV. 	Miscellaneous insects reared from cones, habits unknown. 


Coleoptera. 
 .'
Family Anthicidae. 

(8) Anthieus nitidulus ............................... p. 36 

(6) Notoxus eonst1'ietus .............................. p. 36 

Family Coccinellidae. 
(1) Cleis pieta val'. eontext(~ . ............ " ...........p. 41 

(1) Hippodamia- eonve7'gens .......................... p. 42 

(2) Olla abdominallis ............................... p. 42 


Family Lathridiidae. 
(5) C07·tiea7·ia sp. . .................................. p. 45 

(1) Latlwidius p1"Otensieoliis .........................p. 45 


Family Ptinidae. 
(3) Ptinus 1m' ...................................... p. 46


I:' Family Scarabaeidae. 
(1) 	Al1hodius sp. (Hopkins U. S. No. 13251i) 

Diptera. 

Family Chloropidae. 


(1) Oseinella conieola ................................ p. 59 

(2) Elachiptera eostata .............................. p. 59 

Family Lonchaeidae. 
(1) EWl'omyia ba7'ba7'a ............................... p. 75 

(4) Ea7'omyia sp. (Hopkins U. S. Nos. 10876h, 12534d, 

13205f, 13358d) ............................... p. 71 
Family Sphaeroceridae. 

(2) Leptocem sp. (Hopkins U. S. No. 14423c) .......... p. 80 
Family Lauxaniidae. 

(1) S(~lJ7'o1nyza cn sp. (Hopkins U. S. No. 13312e) ..... p. 71 
V. 	Predators and parasites. 


Neuroptera. 

(1) Raphidia sp. (Hopkins U. S. No. 1257Gh) .......... p. 155


Coleoptera. 

Family Cleridae. 


(8) Cymatodera ovipennis ...........................p. 40 

(2) Enoclents humemlis ............................. p. 41


Diptera. 

Family Larvaevoridae. 


(1) Exorista sp. (Hopkins U. S. No. 1325l:f) ...........p. 70

Hymenoptera. 

Family BethyHdae. 
Perisie'l'oin sp. (Hopkins U. S. No. 10870a G) 

,~

Family Braconidae. 
(2) 	All07'hogas n.sp. (Hopkins U. S. Nos. 10832ba, 

10887g) ...................................... p. 82 
(8) 	Apanteles laSl)eyresiae, parasite of Laspel/1'csia spp. p. 82 
(1) 	Braeon xanthonotus ............... : .............p. 83 

(7) 	Eubadizon sp. (Hopkins U. S. Nos. 10832g, 10875b 0, 

12539L, 13205i, 11472d, etc.) .................... p. 84 
(1) 	Phanm'otoma e7'yth?'oeelJ!tala, parasite of Laspcllresia 

spp........................................... p. 86 
(2) Phanerotoma laspellresiac, parasite of LaspeY7'esia 

spp..........................,.................p. 86
Family Eupelmidae. 

(1) Eupelmus sp. (limnm-iae How. ?) (Hopkins U. S. No. 
10870e) ...................................... p. 96

Family Eurytomidae. 
, (1) Eurlltoma sp. (Hopkins U. S. No. 10875b 1) ________p. 98

Family Ichneumonidae. 
(6) 	Calliephialtes eomstockii, parasite of LaS1JeY7'esia 

spp••••••••••••.•..•..•.•...•...•••.•••••..•• •p. 86 • I 
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(2) Campoplex laspeyresiae ..........................p. 88 

(1) Dicaelotus pacijicus •.•.......................•... p. 89 

(1) Gelis tenellus ........•..........................p. 89 

(1) Horogenes sp. (Hopkins U. S. No. 12532i) .......... p. 90 

Family Eulophidae. 
(6) 	7'etmsticlms sp. (Hopkins U. S. No. 11462ax), parasite 

of Megastigmus albif1·ons ............. ........... p. 96 
(1) Eulophidae, new genus (Hopkins U. S. No. 10870a 6) 

Family Pteromalidae. 
Ambl'Ymen,ts 	 ve1iditel', parasite of LaspeY1'esia spp. 

(Rust) .......................................p. 98 
(2) Caenacis sp. (Hopkins U. S. Nos. 12532g, la102d) ... p. 99 
(4) 	Zacalochlora milleri, parasite of Laspe!{resia spp. 

(Rust) .......................................p. 100 
(1) Hulticoptem sp. (Hopkins U. S. No. 12532n) 

Pinus ponderosa val'. scopuiorlllll Rocky Mountain 'Form 

(16 collections) 
In some years and in some localities the cones of this tree 

are heavily infested with insects. They destroy up to 50 percent 
of the seed crop. The principal destructive insects are the pine 
seed moths, LaspeY1'esia spp., and the cone beetle, Conophthm'us 
sCOPUlO1'lt1n. 

The following insects have been reared or collected from this 
tree: 

I. 	Insects destroying the cones and seeds. 

Cone beetle. 


(7) *Conophtho1'us scopulol'wn .........................p. 53 
Cone moths. 

(3) *LaspcY1'esiu IJi71Cmnu (not checked by specialists) ... p. 141 
(2) *Diol'yct1ia all1'anticcllu (not checked by specialists) .. p. 152 
(1) *Dio1'yct1'iu abictella (not checked by specialists) .....p. 148 

II. Insects of minor importance. 
(2) E1'nobius spp...................................... p. 31 

(3) 	 ltonididae ......................................... p. 60 


Riibsuumenia heeni (7) ........................... p. 66 

III. 	Miscellaneous insects reared from cones. 

Coleoptera. 

Family Ptinidae. 


(2) Ptinus fur . .....................................p. 46 

Diptera. 


Family Chamaemyidae. 

(1) Leucopia sp. (Hopkins U. S. No. 1256ge) .......... p. 59 


IV. Parasites. 
Hymenoptera. 


Family Braconidae. 

(1) 	Phanc1'otomu el'yth1'ocel)hala, parasite of LaspeYl'esiu 

spp......•.................................... p. 86 
(1) Bmcon sp. (Hopkins U. S. No. 13348b) ............ p. 83 

Family Ichneumonidae. 
(1) CampOl)lex sp. (Hopkins U. S. No. 10857e) .........p. 88 

(2) Cocl-ichncwnon b1'unncTi, pm'aGite of Dim'yct1'ia sp. p. 88 

Family Pteromalidae. 
(1) PsychOlJhagus omnivo1'lts .........................p. 100 


Pinus radiata Monterey Pine 
(3 collections) 

The insect damage ill Monterey pine cones is usually negligible, 
but sometimes a cone moth, Dioryct1'ia, may cause heavy damage. 



I 

, " 

26 TECIL.'I'ICAL BULLETIN NO. 1169, U. S. DEPT. OF AGRICULTURE 

A small cone beetle is ocr.:a.sionally found infesting the cones, 
and the old hard parts of the cones are sometimes infested with 
an anobiid, E1"1wbius. . 

1. Insects injuring the cones and seeds. 
A. Large greenish-red to dark-brown caterpillars, 17 mm. long. 

(1) *Dio7-yetricL au7'CtnticeilcL ........................... p. 132 
 •
B. Small white curled, footless grubs; adults small brown scolytid 

beetle. (1) *Conophthonts ?"(uliaiae ... .•..•....••......p. 57 
II. Insects of minor importance living in dry parts of cones. 

A. Small white grubs with legs, adults brown beetles. 
(3) E?·nobius 1Jlt1tctuia,tw; ........•.................... p. 
 35 

B. Large larva, without legs. (1) Unidentified cerambycid 
III. Insects rear>ed from cones, habits unknown. 

Coleoptera. 
Family Cryptophagi,dae. (1) Henoticlts calI/omicus ..... . p. 42 

Pinus sabiniana Diggclo Pinc 

(1 collection) 
The cones of Digger pine appear to be practically free from 

insect damage. Borings of lepidopterous larvae have been found, 
but no damage was recorded. 
I. Insects injuring cones and !leeds. 

A. 	Large caterpillar boring through cones. (1) *DioryctricL sp. 
(probabl~r aU1"CLlIticeliu) ............................' .....p. 152 

B. Small pink maggots in seeds and cones. (1) Itonididae ......p. 60 

Pinus tOlorcyana TOloloCY Pinc 

(2 collections) 
The mature cones of Torrey pine do not appear to be subject 

to insect attack. However, the very young ones about 1 inch in 
diameter are destroyed by cerambycid and lepidopterous larvae. 
In some years a high percentage of these small cones are destroyed. 
The species involved were not specifically determined. 
I. Insects injuring and destroying small cones. 

(1) Cerambycid larvae (unidentified). 
(1) Small caterpillars (unidentified). 

II. Miscellaneous insects. 
Hibernating in cones. 


Coccinellid beetles. 

(1) ZCL!JiobcL OI"'}wtCL (Horn.) 


Anthicidae. 

(1) ilnthiclts sp. (Hopkins U. S. No. 12594h) ........... p. 36 


Pseudotsnga mcnzicsii Douglas-fir 

(74 collections) 
The cones. of Douglas-fir are infested with a great number of 

species of insects, the most destructive being a seed ch<tlcid and 
two species of moths (1). In general about 10 percent of the seed 

I, crop is destroyed by these insects, although in different localities • 
., 
I~ .. .;~,~"" 
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and in different years the damage may vary from practically 
nothing to 50 percent or more of the seed destroyed. The insect 
damage is usually heaviest in years when the seed crop is light

" 
(35); and in anyone year the damage is usually worse in the~. warmer places (36). 

I. Insects destroying the cones and seeds. 
A. 	Caterpillars working through cones and seeds. 

1. 	 Medium-sized white larvae, causing much pitch flow. Adults 
a small gray moth. 

(65) 	 *Ba?'bam colfaxiana val's........................p. 123 

2. 	 Large reddish-green larvae with 5 prolegs, making round 

holes and larval castings, more or less free from pitch.
Adults a gray moth. 

(21) *Dio?'yctria abieteUa .......................... p. .148 
Adults white spotted moths. 
(11) 	 *He1wicus fuscodo?'sctnn ........•................p. 147 


3. 	 Large greenish larvae with 2 prolegs, doing similar work 
to 2. 

(1) *Eupithecia !Llbicapitata ........................ p. 120 

(3) *f;JulJithecin spe1'1lUL1J/tu9u ......... " ............ p. 120 


4. 	 Small white larvae feeding in frass. 
(18) 	 Holcoccra augllsti ..............................p. 117 


5. 	 Small pinkish or reddish-brown larvae feeding in frass. 
Holcoccra sp............ , ....................... p. 117 

6. 	 Small pink larvae feeding on scales and seeds (rare). 
(1) Laspeyresia bnwtecLULna ....................•.•.p. 137 

(3) LCLspeYl'esiCL sp. . ............................... p. 137 


7. 	 Larvae unknown. 
PolyciL'I'osis piCea1lCL (Canadian record) ...........p. 146 

B. 	White long, slim, footless maggots boring through scales and ,f 

seeds. 
EarO'lnyiCL bCL?'ba?'u ...................................... p. 75 
Ea?'omyia aqniloniCL (Canada) .......................... p. 76 

II. 	Insects destroying only the seeds. 
A. 	Small \vhite. footless larvae, enclosed in seeds. Adult wasps,

light yellow. 
(45) 	 *Megastigmlls spe1'1notropltlls ...................... p. 110 


III. Insects of minor importance. 
A. 	Small pink dipterous maggots. 

Found loose in cones. 
RubsaCLmenia keeni ................................p. 66 

Found 	in gall pockets in cone scales. 
Itonididae ........................................ p. 60 

B. 	Small white beetle larvae in scales. Adults brown. 
(2) E?'nobius lmnctnlCLtlls ..•........................... p. 35 

(2) E1'nobills sp....................................... p. 31 


C. Small rose-colored caterpillars feeding on frass and scales. 
(4) Ghionodes pcriculella ..............................p. 119 


IV. Miscellaneous insects reared from cones, habits unknown. 
Coleoptera. 


Family Anthicidae. 

(3) A nthiclls 1/,itidlllus ..............................p. 36 

(2) Notoxlls cOllstrictus ............................ p. 36 

Family CoccineIIidae. 
(3) Glcis 1Jicta val'. contcxta ........................p. 41 

(1) Hippodmnia ('O?we1'gens .........................p. 42 

(1) PSllllobora viginti-?lWclllCLtCL val'. taedata .......... p. 42 

Family Cryptophagidae. 
(1) Henoticus cCLUfomicns ........................•. p. 42 

Family Curculionidae. 
(1) Dirotognathus sp. (Hopkins U. S. No. 11475g) ....p. 44 

Family Lathrididae. 
(5) GO?·tiCCL?-ia sp. . .................................p. 45 
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IV. Miscellaneous insects reared from cones. habits unknown.-Continued 
Diptera. 

B1'udysia pauciseta( Canadian record) ............p. 76 

(24) 	 Family Itonididae .......... .' ................... p. 60 


Contcwinia Q1'enonensis ......................•...p. 60 

LestodilJlosis taxiconi~ ..........................p. 65 

Mycodiplosis c01'yloides .......................... p. 65 


Hymenoptera. 
 • 
Family Eurytomidae. 

(5) 	 EU1'ytoma sp. (Hopkins U. S. Nos. 10874g, 13310a, 
11476b, etc.) (may be seed infesting) ............ p. 98 


v. 	Predators and parasites reared from cones. 
Predators. 

Family Cleridae. 
(6) Enocle1'1ls !tu.me7'(llis ...........................p. 41 

(4) GlIl1wtode1'cL ovipennis ..........................p. 40 


Parasites. 

Diptera. 


Family Larvaevoridae. 

(1) Lydeilo/lOughia sp. (Hopkins U. S. No. 12535d 2) p. 70 


Hymenoptera. 

Family Bethylidae. 


(1) Pel'isieroln sp. (Hopkins U. S. No. 13209n G) 

Family Braconidae. 


(1) A1lnnteles sp. (Hopkins U. S. No. 13295d) ......p. 82 

(1) ~11lhiclius bijasciatHs ...................•.. p. 83
> •••• 

(1) BlaClls sp. (Hopkins U. S. No. 13209na 2) ...... p. 83 

(1) Bn{con erUCCL1'lWb ............................ p. 83 

(6) 	 Bracon 1'hllacionicw ........................... p. 83 

(1) 	 Bracon xnnthonotus .......................... p. 83 


Bmcan n.S1). (Hopkins U. S. No. 13209nb) 

(1) Enbadizo'll. sp. (Hopkins U. S. No. 14211d) ......p. 84 


Family Eulophidae. 

.A1J1'Ostocetus sp. (Canadian record) 

Elache1'lus sp. (Canadian record) .............. p. 94 


(1) HlIsS01JllS eveiriae, parasite of Bcwbal'a collaxiancL p. 95 

(1) 1'etmslichns strobilus ........................ p. 95 


(11) 	 1'etmstichus sp. (Hopkins U. S. Nos. 11475c, 

13202k, etc.) ...............................p. 96 


Family Eupelmidae. 

(1) Eupelmlls sp. (Hopkins U. S. No. 14292g) ...... p. 96 


Family Iclmeumonidae. 

(9) 	 Galliephi(Llles c01llstockii, parasite of BCL1'ba1'CL col-


I axiann ................................... p. 86 

(1) 	 Gampople;l; conocoln .......................... p. 88 

(1) Diccwlo[us sp. (Hopkins U. S. No. 13209bd) ...... p. 89 

(2) E:l'Oc/ms evetl'ine, parasite of Bcwbm'a colfaxiana p. 89 


(20) Gl11pta evet)'ine, parasite of BCL1'bm'CL collnxialla p. 89 

(6) ]t01J/rcUs (l't'et1'iae, parasite of Bm'ba1'CL ('oljc{xianCL p. 90 

(3) 	Phcwogenes sp. (Hopkins U. S. Nos. 12510, 12535ta, 


13209bd) ..................................p. 91 

Pimploptel'lLs conocola ........................ p. 91 


(4) 	Pimp{optel'lls evetl'iae, parasite of Bct1'bcLl'C{ col
[axicL1/(t ...........................•....... p. 92 


Family Ptel'omalidae. 

fl1nbllJ1nel'1Ls veTClitel' (57) ..................... p. 
 98 


(2) 	 A1nbllJme1'1ts sp. (Hopkins U. S. Nos. 10834g, 

32333c) ................................... p. 99 


> •••••••••••••••••••••••(14) Zaca{ochlora m-illel'i ... p. 100 

Family Sphecidae (predatory wasps). 


(1) Passaloacus melanogna.t/ms .................... p. 116 

(1) Spilomenn alboclllpeata ....................•.. p. 116 


Family Torymidae. 

(12) 	 T01'1I1n1tS sp. (Hopkins U. S. Nos. 11475e, 13202k, 


10852h 6, etc.) .............................. p. 112 
 • 
, ,

,«" 
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Quercus agrifoJia California Live Oak 
(1 collection) 

~. The acorns of California live oak are not seriously attacked 
by insects. Acorn weevils, and one species of gall wasp, have 
been found in the kernels of the acorns, but their work appears 
to be scarce. 
1. Insects injuring acorns. 

A. 'White grub:;, without thoracic legs. Long-beaked ·weevils. 
*Cll1"cu/io 1JtL1"dus (Chi ttenden) 

*Cw'clllio 1Lnifonnili (Chittenden) ....................... p. 43 


B. Small footless larvae in galls in aeol'lls. Adults bl'own eynipids. 
(1) 	*Bmna1lrilL eldomclclIsis .......................... , . p. 112 


II. 	Parasites of aeol'll insects. 
Green ehaleid flies. 7'01'ymuli sp. (Hopkin!' 1.:. S. No. 10867a) ... J). 112 

Quc"cus kdlo·mjt"t" i CalifOl'llia HInck Oak 
(6 collections) 

The acorns of California black oak are hea\'ily infested in some 
localities by a species of cynipid which forms galls in the kernel 
of the acorns. A large weevil and a lepiclopteroLls larvae also 
do considerable damage, in some places infesting up to 95 percent 
of the acorns and destroying most of the crop. 

1. Insects injuring acorns. 
A. White curled grubs without thoracic legs. Adults long-beaked

yellow weevils. 
(7) 	 *Cul'cnlio 1tnifo1'lnis ............................•... p. 43 


B. Catel'pillars feeding- in kel'llels. Adult!', bronze moth:::. 
(4) 	 *1l!e/isSO]JllS latife/Teall!!:; ........................... J). 145 


C. Small footless laJTae in galls in aeol'lls. Adults, brown cynipid 
wasps. 

*Hmnalll'iCL eldomcil'llsis (57) ....................... p. 112 

II. 	Insects of minor importance. 

Small tineid larvae following into acol'ns uncI' weevils and 
moths. 
(6) V(tlentilli(L {flcmd!!ll'lla ............................. p. 118 

(1) 	 Ge/echin sp. (Hopkins U. S. No. lA279L) ............ p. 119 


III. 	Parasites and lJl'edators. 
Diptera. 


Family Lal·vaevo!'ic1ae. 

(1) 	 illyiop/wsin aim ................................p. 70 


Hymenoptera. 

Family Bl·aeonidae. 


(1) 	 A {fa I his (Lcl·oba.~i<lis .....................•....... p. 82 

(1) 	 A.plwle/e,~ sp. (Hopkins U. S. No. 14279f) .......... p. 82 

(1) 	 Ell/wciizon sp. (Hopkins U. S. No. l'1279h) ........... p. 84 


Jli(Lcl·ocenll'1.1S (tllcy/i!'onts ........ , ............... p. 85 

P1W1!r?1'Ot01l!1£ fascia/n .........•.................. p. 86 


Family Eulophiclae. 
Elachel'tus y/acildi,q .............................. p. 94 

(2) 	 Telmslichus chrysopa/! .......................... p. 95 

(1) 	 Hyssopus sp. (Hopkins U. S. No. 14218 ex) ........ p. 95 


Family Eurytomidae. 
(1) Eudeca.tollw, sp. (Hopkins U. S. No. 1427ge)

Family Ichneumonidae. 
(1) 	H01'ogenes sp. (Hopkins U. S. No. 13294f) ........ p. 90 

(1) 	Phn1Jioptc1'ltS cioknl'llwlJ .......................... p. 91 


• 

Family Torymiclae. 


(1) 	 7'orYllms sp. (Hopkins U. S. No. 12561e) .......... p. 112 


http:Jli(Lcl�ocenll'1.1S


I 
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Tlmja plicata Western Redcedar 

(4 collections) 
The seeds of western redcedar are heavily damaged by insects 

in some years, according to reports of seed collectors. The major 
damage is caused by a gall midge which attacked the cones' scales 
and seeds, and sometimes causes 100-percent infestation. 
I. Insects injuring seeds. 

A. Small pink maggots in galls at base of scales and in seeds. 
Pupae form in white papery cocoons between scales in places 
normally occupied by seeds. 

II. 

(2) *Undetel'mined Itonididae (Hopkins U. S. Nos. 13256a, 
13262a, 33181) .................................... p. 

Insects of minor importance reared from cones, habits unknown. 
Coleoptera. 

(2) Ptimts 1m' ........................................p. 
(1) ilIicl'O!]l'(L1/WW !L1'!]CL •••••••••••••.••.••••••••••••••• p. 

Hymenoptera. 

60 

46 
46 

(1) E'1t1'yt01lla sp. (Hopkins U. S. Nos. 13256c, 33181c) .... p. 
(3) T01'Yl1WS sp. (Hopkins U. S. Nos. 13256b, 13262b, 31664b, 

33181b) .................................•.......p. 
(1) AlnblymC7'lIS n.sp. (Hopkins U. S. No. 31664c) ........ p. 
(1) Tetrastichus sp. (Hopkins U. S. Nos. 31664d, 33181a) .. p. 

98 

112 
99 
96 

Tsu~a itete1'Ol)itylla Western Hemlock 

No western hemlock cones were collected by the Ashland staff. 
Milliron (61) reports the seeds as being infested with a seed 
chalcid MegastigJnus tsugae val'. hete1·o1Jhyllae. Further collecting 
is needed to determine amount of damage to these cones and seeds 
and the insect species involved. 

Tsuga 111Cl'lcllsiana l\'lolllliain Hemlock 

(4 collections) 
Although in some years the seeds of this tree are of very poor 

quality, the insect damage appears to be very light. 
I. Insects injuring the cones and seeds. 

A. Gray caterpillars with 2 pl'olegs, boring in cones. 
(1) *B71pititccicL s]Je1'lIlCtpIW!]CL ••••••••••••••••••••••••••• p. 120 

B. Slim white maggots boring in cones and seeds. 
(2) *ECL1'oll!yin /J(o'bal'(L •...........•........•.....•.....p. 75 


C. Large fat maggots boring in. cones. 
(1) *Hyle1nllCb sp. (Hopkins U. S. No. 1255ge) .............p. 79 


II. Insects injuring seeds only. 
A. Small white footless gl'ubs enclosed in seeds. 

(2) *ilIe!]CLsti!]1IlUS tSU{JCLC ••••••••••••••••••••••••••••••• p. 111 
III. Insects of minor importance. 

A. Small pink maggots found loose on cones scales. 
(1) 	Itonididae. Riibscwl1wn-iCL 1cecni (?) (Hopkins U. S. No. 

12559a) ......................................... p. 66 
IV. 	Miscellaneous insects reared from cones, ]mbits unknown. 

Diptera. 
(1) Goiia,titocem setifJcm (Hopkins U. S. No. 12559g) ..... p. 70 

V. 	Parasites and predators. 
HymenoptCl·a. 

• 


(1) CopidoSOl/tCL sp. (Hopkins U. S. No. 13344d) .......... p. 93 

(1) SCL1'Ot/WlLS sp. (Hopkins U. S. No. 13344b) ............p. 113 
 • 
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(1) Scambus sp. (Hopkins U. S. No. 13344c) .............p. 93 

(1) Tetrastichus sp. (Hopkins U. S. No. 13344e) ..........p. 96 

(1) Calliephialtes sp. (Hopkins U. S. No. 12559h) ........p. 87 

(1) 	Horogenes sp. (Hopkins U. S. No. 12559ix), parasite of 

Eupithecia spernu£phagn .........................p. 90 

BIOLOGY AND HABITS OF CONE AND SEED INSECTS 
AND THEUl INSECT ENEMIES 

In the following section, the cone and seed insects affecting 
westel'n forest trees are treated individually 'with such biological 
and host information as has been gathered concerning them. 
Most of the notes were obtained during the period 1912-16 when 
this group of insects was given intensive study by J. "NI. Miller, 
F. P. Keen, and J. E. Patterson at the Forest Insect Station at 
Ashland: Oreg. 

Most sp€cies were identified by specialists of the U. S. National 
Museum. Fl.n· contributions to this phase of the project the writer 
is especially indebted to the following taxonomists in their respec
tive fields: 

Coleoptera: 	 w. S. Fisher, W. H. Anderson, and E. C. Van 
Dyke (University of California).

Diptera: C. T. Greene, C. W. Sabrosky, Alan Stone, and 
R. H. Foote. 

Hemiptera: E. H. Gibson. 
Hymenoptera: S. A. Rohwer, A. B. Gahan, and C. F. W. 

Muesebeck. 
Lepidoptera: C. Heinrich, A. Busck, and J. F. Gates Clarke. 
For convenience of reference the insects discussed are arranged 

in alphabetical order by order, family, genus, and species. 

ORDER COLEOPTERA. BEETLES 

FAMILY ANonIlDAE 

tI This is a family of "powder post" or "death watch" beetles, 
the larvae of which usually work in dry 'wood or other material 
and reduce it to a fine powder. They usually attack dead material 
and hence are of no importance as cone or seed killers. 

Gmllis Ernohius 

The adults of this genus are small dull reddish-brown, semi
cylindrical, more or less elongated beetles with parallel sides, but 
oval in outline front and rear; length 2.0-5.5 mm. They are all 
clothed with fine recumbent hairs which are very short and sparse 
in a few species. The antennae are usually ll-jointed. rarely 
10-joi'nted, and are as long as, or a little longer than, half the 
body in the male and somewhat shorter in the female. The larvae 
are white, tapering, curled grubs with six distinct legs, yellowish_ 
brown heads, and minute but distinct brownish spines. The larvae 

• may be confused with those of the cone beetles (Conophth01'US) 
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but close examination of the legs and spines will distinguish them. 
Both the larvae and adults bore in dry twigs and cones of pine 
and other conifers. 

Key 	to 'Western Species of ETnobius' •
1. 	 Antennae lO-jointed .......................................... 2. 


Antennae 11-jointed .......................................... 3. 

2. 	 Hind angles of prothorax undefined, the sides broadly rounding into 

the base. Length 3 mm. Washington and British Columbia 
B. genlilis Fall 

Hind angles of prothorax distinct and a little lll"ominent; sides 
nearly straight and convergent from hase, the mal'gin ill-defined. 
Length ;3-·1 mm. Califol"llia .................... .B. tmlJezoidens Fall 

3. 	 Pubescence with intennixed. short erect hairs; sides of pronotum 

sClTv!;e; last joint of maxillary palpi "widest at 01' behind the 

middle. 


Dark brown, ninth joint of antenna equal to the five preceding 
in the male, a little longer than the three pr<;>cecling in the 
female; last ventl'al segment IllOI'e 01' less evidently bituber
culate in the female. Length 2.2;5-5.2 mm. Oregon, Washington, 
California .............................. . R. 'IIw1·ginicolli.~ (Lee.) 

Pubescence 	"without intel'mixed erect hairs; sides of pronotul11 not 
~en'ate; last joint of maxillary pal pi widest toward the apex .. , . 4. 

4. 	 Ninth joint of antenna rlistinctly shorter than the two preceding 
joined. Length 4-6 III Ill. Monterey County, Calif.. ... E. cU7J1"cssi Van D. 
Ninth joint of antenna longer. .. ................ .............. . G. 

5. 	 Ninth joint of antenna shorter than the three preceding united in 
both sexes; elytra less densely punctate...... .. ..... ......... . 6. 

Ninth joint of antenna longel·. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7. 
6. 	 Joints 6-8 of antenna each more than twice as wide as long. Length 

4.5 mm. Santa Clara County, Calif., .................. E. soci(lli.~ Fall 

Joints 	6-8 of antenna always less than twice as long as wide. 

Length 2.5-4.5 mill. California, Oregon, '1Vashington, and British 
Columbia .................................. . /i,'. 7lUlIC/"ul(l/lls (Lec.) 

7. 	 Ninth joint of antenna as long as the a or 4 preeeding' united...... 8. 
Ninth 	joint of antenna as long as the i) or (i preceding united in 

the male ....... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 12. 
8. 	 Sides of prothorllx neady ~tl'aight and convergent anteriorly, the 

front angles rounded. 
Ninth joint of antenna equal to the three and one-half preceding 
united in the female; brown; prothorax not gmnulate. Length 
4.25 mm. California ......................... . li:. C0111'I!l"yens Fall 


Sides 	of prothorax arcuate, not distinctly convergent anteriorly; 
front angles well defined. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9. 

9. 	 Blackish, ))l"othoJ"ax paler and evidently granulate; ninth joint of 
antenna equal to the three preceding. Length 3A 111m. ]i). collfLTis Fall 

Fuseo- or rufotestaceom: in colo I.' • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• 10. 
10. 	 Fuscotestaceolls; l)J'othorax not granulate; ninth joint of antenna 

equal to the three preceding; tarsi rather stout .. . ]i). alniaeclls {Lee.} 
Fusco-	 01' J"ui"otestaeeolls; prothorax .granulate; ninth joint of an

tenna fully equal to the four preceding; tarsi slender............ 11. 
11. 	 Front (male) a little less than twice as wide as the longest diameter 

of the eye and scarcely two and one-haLf times its width; sixth 
ventral deeply cleft ............................... .E. c1"otchii Fall 

Front 	(male) fully twice as wide as the longest diameter of the eye 
and about three times the width of the latter; sixth ventral broadly 
emarg;inate. Length 3.7 mm........•................ .E. g?"Cwilis Lee. 

12. 	 Prollotum granUlate-punctate .................................. 13. 
Pl'onotUI11 simply punctate, at least broadly so at middle. . . . . . . . .. 14. 

13. 	 Brown, size larger 5.1-5.2 111m. Arizona............. .E. fissn1"Cttus Fall 
Black, size smaller 2.4-3.6 111m. Arizona, California, British Columbia 

]i). ni,qmns Fall 

4 Adapted from key by H. C. Fall (18). • 
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14. Prothorax transversely impressed. Length 2.8-4.1 mm. CaIiior,nia, 
Oregon, Washington, British Columbia ........... .E. pallita?·sis Fall 

Prothorax not at all impressed transversely. . . . . . . . . . . . . . . . . . . . .. 15. 
15. Black (female not known). Colorado ................... .E. t1·istis Lee. 


Rufotestaceous or brown in both sexes. Length 3.0-4.2 111m. Southern 
California ...................................... E. '1nOnianU8 Fall 

Ernobius cupressi Van Dyke 5 

Description.-The adults are. reddish brown with short golden 
pUbescence. They are larger (length 4 to 6 ml11.) and more robust 
than most members of this genus. 

H ost.--Cupressus l1UWrOC(l1·pa. 

Di.'1t1·ibution.-Monterey County, Calif. 

Notes.-Larvae and adults feed in dry dead cones. The principal 


adult emergence OCcurs from late May through June and July to 
the first of August. The insect is also found in dead wood of 
cypress. The seasonal history was not worked out, but the species. 
appears to have one generation a year. It feeds for the most part 
on the blighted, dead, dry cones killed by other insects. 

Erno1Jius mOlltllllflS Fall 
Desc1"iption.-Adults are slender reddish to dull-brown beetles, 

3 to 5 mm. in length, narrow in front and rounded at rear. 
Hosts.-Pinns coulteri, P. iejJ?·eyi, P. monophylla, and P. pon

cle1·osa. 
Distribution.-Mountains of southern California. 
Notes.-The larvae (fig. 1) feed in old, dry cones and dead 

twigs of the host trees. In the winter full-grown larvae may be 
found in the cones of that year's cone crop. New adult emergence 
occurs the next year, from the first of July to the middle of 
August. 

Ernobills pallitarsis Fall 
Desc1·iption.-The adults of this species are dull, gray-brown 

beetles, similar to E. monta1ws. They average about 4 mm. in 
length. 

Hosts.-Cones and twigs of P£nus 1Jondel'osa and P. lmnbertiana. 
Dist1·ibutio71.-California, Oregon, and Montana. 
Dam,age.-This species breeds abundantly in the dry aborted 

cones of the two host trees. It is also found in the axis of normal 
mature cones and in the pith of dead, dry, flagged terminals of 
ponderosa pine. The larvae feed on the dry scaleR and seeds of 
killed cones and reduce these to powder. They are not responsible 
for the ldI1ing, but are secondary to cone beetles or other insects. 

Life histo1"y.-Eggs are apparently laid in dead or blighted 
cones in the summer of the year the cones are killed, or in subse
quent years if the dead cones are dry and not too far decayed. 
By August small larvae may be found, as well as parent adults. 
The larvae may average 3 to 8 per cone. They feed during the 
fall, winter, and spring. A few parent adults may emerge in the 
fall. New adults emerge thellext spring. This pattern of emergence 

5 E1·nobius conicola Fisher has been recognized as a synonym by E. O. 
Essig (17, p. 434). ' 
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;. 

EPQ-2122 

FIGURE I.-Larvae of a ]lowder-post beetle, Enwbius mon
tanus Fall, in a dead .Teffrey pine cone. 


suggests that this species has one annual generation. Many lots of 
cones put in rearing showed a heavier emergence in the second 
and third year after death; either emergence was delayed or there 
was a reinfestation by emerged adults ovipositing in the same 
cones from which they emerged.

One lot of sugar pine cones killed by cone beetles in 1914 showed 
no emergence in 1914 or 1915, but 232 adults emerged in 1916 
between June 13 and July 16; then in 1917, 225 adults emerged • 
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bet*eenJune 20 and July 2. Larvae were still found feeding in 
the old dry cones in December 1917, .in March 1918, and in 
January 1919. So it is obvious that these larvae may'live for 
several seasons or may reinfest suitable material for several years.. 

From several lots of material the record of beetle emergence 
as related to year of death of cone (cone-crop year) was as 
follows: 

E,'nobiu8 bectle Cl1tCr!IC1tCC 

Year 0/ 
COliC 

1st year 
after rlcath 

2d YCCtT 
after death 

Sd year 
after death 

IciUi,,!! oJ COliC of cone of cone 
Lot: N"mber1 ____________ 0 
2 ____________ 0 
3 ____________ '4 
4 ____________ 0 
5 ____________ 0 
6 ____________ 0 
7 ____________ 0 
8 ____________ 0 

Numlu1T 
1 
o 

10 
o 
o 

128 
1 
o 

NtunlJCr 
23 
27 
27 
4 
9 

573 
321 
232 

Number 

5 

225 
1 Parent adults. 

Only lot 6 showed any large number of beetles emerging in the 
first year after the cones were killed. Most emergence occurred 
in the second year. 

ErnolJillS prmcllllallls (Lee.) 

Desm·iption.-The adults are reddish-broWll, shining beetles, 
2.5 to 4.5 mm. long; ninth joint of antennae shorter than the 3 
precedihg united, and joints 6 to 8 always less than twice as long 
as wide. 

Hosts.-Cones of Pinus atten1.«1ta, P. ponde1'osa, P. radiata, 
and Pseudotsuga menziesii. 

Dist1·ibution.-California, Oregon, and Washington. 
Notes.-Recently killed cones are often infested with these 

beetles. Larvae have been found in June in I-inch long cones. 
They feed on the dead cone tissues during the fall and winter, and 
adults emerge the following May, June, and July. There appears 
to be one annual generation. 

Damage is not important; these insects do not attack green 
cones but feed on the tissues of dead cones or those blighted by 
cone beetle or other insects. 

In the rearing notes. this species was often confused with E. 
pallitarsis with which it frequently associates. It apparently has 
the same general habits and seasonal history. 

Ernobius spp. 

Other species of the genus were reared from cones of Sitka 
spruce and Douglas-fir. The species were not determined. 

FAMILY ANTmCIDAE 
The adults of this family are mostly found in flowers, but 

some are found in rotten wood and others in burrows in sandy 
places near water. None of them is known to be in any way 
injurious. 
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AnthicllS llitidulus Lee. 
Descr·iption.-The adults are small brown beetles, 2 mm. in 

length, with narrow reddish-brown head and prothorax and often 
with the basal portion of elytra reddish brown or tan in color. •Hosts.-Cones of Pinus ponde1'osa (abundant) ; also in cones of .. 

Pseudots~tga 'menziesii and seeds of F1'axinus latifoliCL. .~ 
Dist1'ibution.-California and southern Oregon. 
Notes.-Adults of this species overwinteI- in dry cones killed 

by ponderosa pine cone beetles and in other places. They emerge 

in large numbers during February, March, and April. Cone-cutting " 

tests showed 4 to 33 adults per cone. The larvae were not found, 

and it appears that the overwintering is a hibernating habit. 

FOl' some unknown reason none of these ever emerged from 

sugar pine cones. 


NOtOXIlS conslriclllS Casey 
, , Desc1'iption.-The adults are small, Jight-bro\vn beetles 3 to 4 

mm. long, with a very peculiar hornlike projection of the pro
thorax covering the head, which is turned downward nearly at 
right angles to the body. The wing covers have two brown dots 
near the base and an irregular, dark brown to black band across 
the elytra two-thirds of the distance from the base to the apex. 

Hosts.-Cones of Pinus 1)onde1'osa and Pseudotsuga ?nenziesii 
and seeds of Ace?' 1nac1'ophyllu?n and F1'aximts latifolia. 

Dist'rib~ttion.-California, Oregon, and British Columbia. 
Notes.-During the winter, adults were found in dead cones 

I' 	 of the preceding year. They emerged at varying times but usually 
from March to May. The larvae were not noted. It is assumed that 
pl'ese'nce in the cones is a hibernating habit, According to Essig 
(17, 1). 391) a common habit of the adults is to feed on injured 
fruit in the orchards of California. 

FAMILY nOSTRICHIDAE 

Stephanopachlls iJ·ryl)rill11S CHsey 

The adults are small, dark-brown beetles 2.5 to 3 mm. in length, 
with the pl'onotum extending over the head and covered in front 
with prominent rugosities. Superficially they look very much like 
Scolytidae. Very little is known about the habits of this species. 
Thirteen adults were collected and reared from beetle-killed cones 

- of singleleaf pinyon near BaldwinLake, San Bernardino National 

Forest, Calif., by J. E. Patterson and S. T. Carlson, on March 28, 

1938. Scattered emergence continued until June 20, 1938. Like 

other members of the genus, they probably feed on dry cone 

tissues and reduce them to powder. 


FAMILY BUPRESTJDAE 

Chrysophmlll placida corticola Van Dyke flatheaded cone borer 
DesC1'iption.---,.This is one variety of a common flatheaded borer 

that has the unique habit of boring in hard dry cones. 
The adults are beautiful metallic beetles 12 mm. long and 4 mm. • 
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wide. The thorax is coppery or golden with coppery reflections. " 
The elytra are deep green, with a broad coppery stripe down the 
center of each elytron. The ventral surface is golden green. 

Hosts.-Old hard, dry cones of Pinus attenuata and P. coulte1·i. 
Distribution.-Through the range of the hosts in California 

and southern Oregon. Type locality Mount St. Helena, Calif. 
Chamcte1' of damage.-The larvae bore flatly oval mines in 

old solid cones on living trees (fig. 2). Most of the mining is done 
around and in the pith. Seeds do not seem to be inj ured except 

EPQ-771a 

:. FIGURE 2.-Knobcone pine cone sectioned to show lar
vae and work of the flatheaded cone borer, Ch?'Yso
phana placida conicola Van D. 
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incidentally as mines are made. Mines apparently start at the base 
of the cone on the stem and proceed up and around the pith. 
The mine eventually extends nearly to the surface of the cone 
and then the larvae retreats and plugs up the mine to form a • 
pupal cell in the pith. The exit hole is usually near the base of 
the cone. Several larvae in different stages of development may 
be found in a cone. 

Seasonal hist01·y.-The seasonal history has ~ot been definitely 
determined. New adults apparently require several years to 
develop from the eggs, and cones from 2 to 4 years old contain 
small, medium, and large larvae and new adults. Adults have 
been fom1d emerging from cones during i\'larch and April. Fresh 
pupae have been found in July, and newly formed adults in 
August. In September adults have been noted flying abundantly 
in a dense young knobco11e pine stand and resting on newly formed 
cones. Large larvae and adults have been found in cones during 
the fall and winter months. From the evidence at hand, the species 
does not seem to have a well-defined seasonal cycle. Attack and 
emergence may occur at almost any time through the spring, 
summer, and fall months. 

Pa1·asites.-No predators or parasites of this species have been 
determined. 

FA~flLY CERAl\fBYCIDAE 

Paratimia conicola Fisher roundheaded cone horer 

Desm·i1Jtion.-This is a uniaue species which bores in the hard, 
dry cones of knobcone pine. The adults are slender, rusty-reddish 
brown beetles 7 to 12 mm. long, with nearly black pronotum and 
antennae three-fourths as long as the body. 

Host.-COl1es of Pin11S attemwta and P. bolanderU 
Dist?·ib1dion.-Southern Oregon and California throughout the 

range of the host trees. 
Chamcte1' of dn1nage.-The larvae bore through the dry cones 

of the host trees (fig. 3) after the cones have matured, even those 
8 years or more old. Several larvae or adults, at least 5, may be 
found in a single cone. One record showed 32 percent of the 
seed destroyed. The mines of this species anpear to go out much 
farther in the scales than do those of Clwysoplwna. The two 
species are often found working together in the same cones. Exit 
holes are found more toward the top of the cones, and adults 
face upward toward the tip. 

Life histo1"y.-Although 12 different collections and rem"ings 
of this species were made, the records are not sufficient to recon
struct the life history. Larvae and adult beetles "were found during 
the winter months. Emergence often occurred in March and April. 
Small larvae were also found in April. The time required for the 
species to mature was not determined. 

Paras'ites and 1J'I"edato?'S.-Several parasites and predators were 
found associated with this beetle. They include: 

6 A California coastal form of Pinus conto1·ta val'. conto1"tu. • 
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EPQ-7715' 
FIGURE 3.-Knobcone pine cone sectioned to show 

larva and tunnels of the roundheaded cone borer, 
Paratimia conicola Fisher. 

Hymenoptera 
Family Gasteruptiidae 

Aulacostethus califo1"1~icus Townes Reared from PCLratimia. 
Aulacostethus editus (Cress.) Pupae found in pupal cell of Pamtimia. 

Family Ichneumonidae 
Poemenia amm-iclL1la (Cress.) Pupae in cells of Paratimia. 

Family Spheoidae 
Passaloecus melanognatlms Roh. A predatory wasp.

Coleoptera 
Family Cleridae 


CYllwtodem ovipennis Lec. Adults collected from galleries of host. 

Enocle1"Us eximius Mauu. Adults collected from galleries of hosts. 
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. The extent of parasitism was not determined, but these same 
species were repeatedly reared from Pa1'atimia infested cones. 
(See discussion of these species under Hymenoptera in the an
notated list.) • 

I 
I 

Pltymatocies nititllls Lee. 

This cerambycid is a shiny, clark reddish-brown beetle with two 
conspicuous oblique white bands across the elytra. Length, 5-7 
mm. The larvae work in the wood of limbs and trunks of dead 
or dying Monterey cypress, incense-cedar, redwood, giant sequoia, 
and related cupressine trees. According to a record furnished by 
Dr. E. G. Linsley, it has been found mining in redwood cones. 

.~ 

FAMILY CHRYSOMEUDAE 

Diabrolil:a llllflecim P'lliclata Illu/edmpllllctaia ]\[al1l1. 

One adult of this species was reared from a lot of stems and 
seeds of Oregon ash. It probably was a stray which normally
feeds 011 leaves. 

Epilri.t sllbaill;la (Le('.) 

These small black flea beetles were reared from a lot of caged 
stems and seeds of Oregon ash; they emerged early in October. 
Nothing is known concerning their habits on ash, other than that 
they feed on ash leaves. 

FAMILY CLER[DAE 
The beetles of this family are important predators of various 

insects, particularly other beetles. The following were reared from 
cones and seeds. 

C,'lUClIOfi(!ra oL'ipe'Uli.~ Le('. 

Descl'iption.-The adulb; are light-brown beetles 7-11 mm. 
long with narrow pronotul11 and tapering wing covers crossed 
by a pale baml. Their long legs give them an antlike appearance. 
They apparently prey on a wide variety of insects as they have 
been reared from a large number (If host trees. 

Habitat.-Abies magl1ific(~ val'. slw,stensis. Pinus attenuata, P. 
jejf1'eyi, P. pOllclel'osa (abundant), and PseuciotsugcL 1nenziesii. 

Hosts.-Cymatodel'n has been found in the galleries of Para
timia conicola; also, feeding on the ponderosa pine cone moth 
Laspe]Jresin 1Jipe1'Cl1l(L (Kearf.) ; probably preys on other species. 

Disb·iblltioll.-Throughout California and southern Oregon. 
Notes.-Very little was learned of this species' seasonal history 

or habits. Larvae and adults were found in cones where they were 
preying upon LaspeYl'esia and Pamtim,ia. Adults emerged from 
January to May. 

Enoclerll... cltpres...i Van Dyke 

Descri1Jtion.-The adults are black, pubescent beetles about 7 
mm. long with red clots at the base of each elytron and a broad red 
band across the middle. • 
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Hosts.-Reared from cones of Monterey cypress infested with 
various species of cone moths, such as LespeY1'esia cup1'essana 
(Kearf.), Hem'icus 1JWC1'OCan)(tna (Wlshm.), Epinotia h01J/Cin
sana cup1'essi. (Hein.), and Enwbius cupressi Van Dyke. Larvae 
and adults were found hunting through the cones for their prey. 
Emergence of adults occurred from February to June. 

Dist1'ibution.-Found only on the Monterey peninsula in the 
native groves of Monterey cypress. 

EnoclerllS exi",illS .l\Iann. 

Desc1'i1Jtion.-The adults of this species have black pronotums, 
and red elytra, with a central spot of black and with broad bands 
of black on the apex crossed with a narrower gray bane!. Length, 
6-8 mm. 

Hosts.-Larvae and adults were found preying upon Panttintia 
conicola and Ch1'!Jsophnna placida in Pinus attenucda cones. Nor
mally it preys upon ptinid beetles in trees with relatively soft 
wood, such as alder, California laurel, and poplar, 

Disb'ibution,-Through California and southern Oregon. 

EnoclerllS Illl",erali,~ Schat~fTcr 

DescrilJtion,-A smaIl black species with red spots at the humeri 
of the elytra. Length about 4 mm. The larvae are small and pink. 

Hosts.-This species was reared in large numbers from cones 
of A.. bies concoloJ' and PseudotsllgCt 11lenziesii; a few emerged from 
cones of Pinus ponderosa, Pic-en sitchel1sis) and CU]JJ'esslls 1}'WC1'O
CCL1'pa. 

The number of cone insects preyed upon by this species was 
not determined. It was definitely found feeding in a cocoon of 
Ba1'ba1'CL coljCL,ri(()1(L siskiYOll(W((' (Kem·f.) in white fir cones and 
on LaspeYJ'esia species in ponderosa pine cones. It was presumed 
to feed on other cone insects. Emergence of adults occurred mostly 
from late May through June amI July. 

FAMILY COCCINELLIOAE 

A few ladybird beetles were reared from insect-infested cones 
where they were probably hibernating. They normally prey on 
aphis and scales, which are not found in cones. The following 
species emerged from cones: 

Cleis piela "ar. cOI"exla 1\luls. 
Desc1·iption.-The adults are small, nearly hemispherical lady

bird beetles, pale yellow in color \vith brown mottling on the elytra, 
or plainly drab in color; black spots on the pronotum. Length, 
3-4 mm. 

Hosts.-These beetles emerged in large numbers from caged 
cones of Pseudotsllga mellziesii infested with cone moths. Emer
gence was from March 15 to April 15, of the year following cone 
maturity. This was probably a hibernating habit as the species 
feeds primarily on aphids, It was also reared from beetle-killed 
cones of Pinus 1Jonde1·osa. 
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Hippodamia convergens Guer. convergent lady beetle 
The adults are medium-sized ladybird beetles, 5-8 mm. long, 

!,rreenish brown to orange usually with six black spots in each 
elytron; the pr01lOtum black, rimmed with a yellow band and two 
oblique white marks. One adult emerged from a lot of beetle
killed ponderosa pine cones and another from Douglas-fir cones. 
This is a common species in North America, often hibernating 
in large quantities at high altitudes. 

Olla abdominalis (Say) 
A pale grayish yellow, nearly hemispherical beetle with numer

ous small black spots. Length 5 mm. Emerged from beetle-killed 
cones of ponderosa pine in Odober and again in April at Placer
ville, Calif. 

Psyllobora vigillli."'at~fllllla var. laecialll Lee. 
The adults are small, 2.0-2.5 mm. long, light-brown beetles 

with irregular darker markings. It is a common species in the 
West. One adult emerged from Douglas-fir cones from southern 
Oregon. 

FAMILY CRYPTOPUAGIDAE 
Cryp'ophagfls brevipilis Casey 

The adults are small light-brown beetles, 2 mm. long. The habits 
are unknown. Nineteen adults emerged from May 20 to June 16 
from one lot of Shasta red fir cones collected in southern Oregon. 

HellolicllS calijorllicfls (l\lallll.) 
These are very small shiny light-brown beetles, 1.5 mm. long, 

which emerged from cones of white fir, Douglas-fir, and Monterey 
pine in California and southern Oregon during June and August. 
Habits of the larvae 'were not determined. 

F Al\ULY CURCULIONIDAE 
Apioll porosicolle Gemm. 

These small black weevils, 2.5 mm. long, emerged in October 
from seeds of Oregon ash at Ashland, Oreg., a few days after 
the material \vas collected. Their habits were not determined. 
They were probably feeding on stems and leaves. 

Conolrachelfls sp. 
Little (50) reports that the "larvae of small weevils (of this 

genus) are common and destructive in second year pinyon cones 
in June and July." 

Cllrclllio spp. (=Halcmilllls spp.) nut and aeorn weevils 
Nuts and acorns of various western hardwoods are frequently 

infested by the curled white legless grubs of the genus Cu,rcul'io 
(6). The adults are medium-sized, yellow, brown, or nearly black 
weevils with robust bodies, long legs, and prominent slender, 
curved, or nearly straight beaks. The adults appear in the summer. 

• 


With their beaks they gnaw holes in the shells of new acorns or 
nuts and place their eggs through these into the nut. The larvae • 

. . 
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feed on the meat and destroy the seed. They mature about the 
, 

'J 

time the nuts begin to fall. The winter is passed in the larval stage, 
either within the acorn or in the ground. Pupation occurs the 
next spring in the ground and the adults emerge in the summer 
from July to October. Rearing records indicate that a part of 
the brood may hold over as full-grown larvae and not pupate and 
emerge until the second summer. 

Several species of C~~1'culio have been described from the 
Western States; of these, only Curculio uniformis (Lec.) was 
reared at the Ashland Laboratory. 

Curculio uniformis (Lee.) filbert weevil 

Desc1'iption.-The adults are light brown speckled with darker 
brown and recumbent scales. Length, 5 to 7 mm. The overall color 
is bright bay or tan. They may destroy from 20 to 60 percent of 
the acorn crop. 

Hosts.-Reared from acorns of QlW1'CUS cltl1nosa, Q. Ch1'ysolepsis, 
Q. kelloggi'i, Q. wislizenii, Q. ag1ifol'ia, Q. g(~1Tayana, Q. lobata, 
and Lithoca1'1JUs densi/lom. Reported in literature from other 
oaks within its range and from filberts and hazel nuts. 

Dist1·ib~ttion.-California and southern Oregon. Also reported 
in literature from Washington, Utah, and New Mexico. 

Seasonal histo1'y.-The adult female makes a small hole in an 
acorn, along the line at the top of the cup, with her beak. In this, 
1 or 2 eggs are deposited. These are smooth, nearly white, nearly 
transparent and slightly pointed at one end. They measure about 
0.71 x 0.51 mm. or 0.81 x 0.50 mm. Oviposition occurs in August 
and September. The larvae develop and feed on the kernel (fig. 4). 
By November they are full grown, and late in the month they 
abandon the acorns and enter the ground to pupate. They may 
be found from about 1 inch below the surface to as much as 6 
inches below in leaf mold under the oak trees. Emergence occurs 
in the summer of the following year. There is one generation 
annually. 

Pamsites ancl 7J1'edatm·s.-None was reared from this species. 
Cont1·ol.-The grubs may be killed in acorns by fumigation with 

methyl bromide without injuring the fertility of the seed. Recom
mended dosage under 27- to 29-inch vacuum at 70° F. is 4 pounds 
per 1,000 cubic feet for 2 hours. At 50° to 70°, increase exposure 
to 4 hours. 

CllrClllio aurivestis Chiltn. 

Another CU1'culio, similar to C. 7mifonnis, is 6.8 mm. long and 
3.0 mm. wide, with bright golden-yellow, dense vestiture, strongly 
irregularly banded with brown on the prothorax and with the 
ventral surface pale ocherous. It has an extremely long slender 
beak. The type locality is Mount Wilson, Calif., but according to 
records of the United States National Museum this species has 
been reared from acorns from California, Oregon, and Wash
ington. 

Chittenden (6) has described and reported 3 other species of 
OU1'culio from local areas in central and southern California, and 

i 
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EPq-l!)(iO 

FLGl!Rf1 'J.-Thc filbcrt wC('yil, CW'clllio uniform!:; (Lee.), and jts 
damage in California black oak acorns, )" 2. 

14 additional species from oak, in Arizona, New lVlexico, Colorado, 
Utah, ancl Texas. 

Dirolo!!"atllll,~ sp. 
These small rusty-brown wec\'ils, 2-3 mm. long, emerged from 

one lot of Douglas-fir cones collccted near Placerville, Calif. 
Emergence of eight weeyjls occulTed between April 15 and May 
15. Nothing is known concenting their habits. (Collection: Hop
kins U. S. No. 11475g.) 

Th),Ml1Iot'IHJlllis n. SI" llt'aJ' 1/(,lt·()lal~I·t.~. ash sel~(1 we(~,'il 

Descl'iptioll.-The adults are small, chunky, golden-yeilow wee
vils 3 111m. long. They breed in the seeds of ash and destroy the 
kernel. Counts showeci 45-50 percent of the seed crop destroyed. 

Host.-Rcarecl from F'/'((.I'illlls l(ctifoli(~, probably attacks other 
species of af>h within its range. 

Distl'iblltioll.-California and western Orcgon. 
ScasOlwZ ltistm'lJ.-Adults attack the new crop of Reeds in late 

summer. Lan'ne feed and deyelop in the seeds (fig. 5). When full 
grown, they \e.ave tIll' Reeclf> anc\ drop to the ground to pupate. 
Some may do this in the fail, but one February full-grown larvae 
were found in the seeds and leaving to pupate. Emergence occurs 
late in June and through July. 

Pa1'[[sites.-Thcy are heavily parasitized by an undetermined 
chalcid. 

Collcclions.-Hopkins U. S. Nos. 14202a, 14295a, 15779a. • 
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FIGl'I(J·; ;;.-~ccd" of 01'Cg-0I1 a;;h inf('stcd with hUTae of the 

a"h "cpr! wee\'i1, Thl/HllIlOC)/( mis SJ1. 

FA}IILY LATIIHmllDAE 
The l)('etll'g oj' thig family are, 1'01' the 1110gt part, Rcavengers 

occulTing uncler bark and gtoneg or in \'egetable debris, especially 
decaying IQa\'t~g. but g0l110 of the specieR are also fOllnd in drugs 
and other commel'cial products, TIl{' food habits of many of the 
lan'ae are unknown, Some feed upon various molds, (7'8), 

(;orl;('(1";(/ SI" 

The adults al'e \'ery snutll, brown bl'etles about 1.5 mm, in length, 
which occurred in and emerged 1'1'0111 cones of pondel'osa pine and 
Douglas-fil', in Houthcrl1 OI't'gOl1. Adult.H were founel in cones in 
the fall and wintel' of tlll' year the cones maturcd, They emerged in 
March and April or the following year. Eggs, larvae, and pupae 
were not found, Appan'nl1y this was a hibernating habit. From 1 
to 2 adults WVI'l' found pel' cone. (CollectionR: Hopkins U. S. 
NOH. 125:321'-:~, 12;"):3,if. 1:~20i5d. J ,122·1 cl from ponderosa pine; 
] 0808e-8, 1o87·J h, 1258·Jj, l·J 220111 frolll Douglas-fi 1'.) 
t(llhr;d;lI.~ prol('lIsi('o/l;s (.\Iann.) 

These arc alHo small hrown beetle~ about 2 mm. in length. 
Fh'e adultH pmprged from one lot of ponderosa pine ('one!'; collected 
from Siln'l' Lake. Ol'l'g. AH the~~ cll1crgl'<1 in Janllal'~' in the labora
torr from coneI' ('ollpeiecl in Augugt. it iH aSHllmed that they were 
hibernating in 0](' cone's. 

ill('1r11l0 ph Iha/II/a rI ;.~I;ngw'm/a (CUIll.) 
These small bi'own lleetle~ emerged in the middle of October 

• frOI11 bigleaf maple seecU; colll~cted and caged 2 weeks before. 
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The species of this genus feed on molds and hence are not true 
cone insects. 
Microgramme arga (Rein.) 

These small beetles were reared from dry cones of western 
redcedar collected at Wind River, Wash., August 13, 1915, by J. 
E. Patterson. On November 17, 1916, 26 adult beetles emerged. 
Their habits were not determined. 

F Al\fILY PTINIDAE 
PtinrlS fur L. while-marked spider beetle 

The adults of this species are small, 2-4 mm.. long, reddish
brown beetles densely covered with short yellow hairs and with 
four white bands on the elytra. It is a common storeroom pest and 
was reared from several lots of cones, including ponderosa pine 
(Pacific Coast and Rocky Mountain forms), western redcedar, 
and bigleaf maple, from California, Oregon, and Colorado. Nothing 
was learned of its larval habits, but it is known to feed on dry 
vegetable and animal material of many kinds. 

F Al\IILY SCOLYTIDAE 
Conoplltlwrus spp. cone beetles 

Pine cones that dry and wither before they are half grown 
are often called "blighted cones." Cone beetles are usually the 
cause of this type of damage, which is distinguished by the dying 
of the immatm'e cones soon after starting their second year's 
growth. These blighted cones are less than half the size of a normal 
cone and are withered and faded. In some years from 25 to 75 
percent of the cone crop of some pines have been killed by these 
beetles over large areas. 

The adults are small, dark, often shining,. cylindrical beetles 
from 1.25 to 4.00 mm. in length. The cones are killed by the attack 
of the adult, which bores a small tunnel into the base of the cone 
stem and then through the axis of the cone. In this tunnel the eggs 
are deposited singly in niches at intervals on each side. The niches 
are then packed with sawdust. The larvae are small, white, curled, 
wrinkled, legless grubs from 2.0 to 4.5 mm. long. They feed on the 
scales, seeds, and tissues of the withering cone and often com
pletely honeycomb the interior. On completing their development, 
they transform to pupae and then to new adults, within the same 
cone where they overwinter. There is one generation a year. 

This group of small beetles belonging to the Family Scolytidae 
represents a unique genus, for all of the species have this cone
boring habit. Some also bore into and kill terminal twigs. All of 
the western species have been described by A. D. Hopkins under 
the genus Conophtho,tus (37). 

These beetles are lacking in conspicuous parasites and predators. 
So far only a few records of rearings from infested cones suggest 
parasitism, but none has been conclusive. 

•
f 
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Miller (5.?) suggested that the ponderosa- and sugar-pine cone 
beetles might be controlled if the fallen infested cones containing 
the overwintering broods of beetles be raked up and burned during ., 

" 'I 
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September, October, and November, particularly on burned or 
cutover areas where seed supply was needed. This obviously would 
be a laborious and expensive undertaking, and no one has deter
mined whether it would be practical or effective. 

Now that DDT and similar chemicals are available, it has been 
suggested (46) that an aerial spraying during the period of attack 
in May and June might offer protection to the new second-year 
cones during this vulnerable period. 

A general discussion of cone beetles has been given by Miller 
(58), Keen (45, 46), and by Doane, Van Dyke, Chamberlin, and 
Burke (12). 

Key to Western Species of ConolJhtho1"1ls 

(Adapted from Hopkins (37) 

The Genus Conophtho1"ZlS Hopk. is distinguished from Pityoph
th01i.lS Eichh. by the absence of sutural septa in the antennal club. 
1. Elytral declivity with striae 1, 2, and ~ punctured; interspace 3 

smooth; 
Read, prothorax, base of elytra, and velltral area dark; remainder 
of elytra red. Length 1.25-2.75 mm. Cones of Pi1l11S eelulis 

C. eelulis Ropk.
Elytl'al 	declivity 'with stria 1 not punctured, 2 and 3 approximate 

and faintly punctured; interspace 3 rarely without granules...... 2. 
2. 	 Elytra with strial and interspacial punctures equal or subequal in 

size and density on dorsal and lateral areas ................... . 3. 
Elytra 	with strial and interspacial punctures unequal in size and 

density. those of the intel'spaces smaller and sparsely placed, 
especiall~T on the dorsal area................................. . 5. 

3. Interspaces 3 of elytral declivity with distinct granules, the declivity 
not strongly impressed; 

Elytra with strial punctures in obscure to distinct rows on dorsal 
area; declivity with interspaces 1 smooth, 3 granulate; pronotum 
dark, elytL'a reddish; length 3.50-3.85 mm. Cones of Pinus 11011
elel·osa. Pacific Coast region ................... C. ponelel'osae Ropk. 


Interspaces 3 of the el~rtral declivity without granules, or obscure. .. . 4. 
4. 	 Elytral declivity not strongly impressed; 

Pronotum dark; elytra reddish brown; front broad. In cones of 
Pinus 1Jonelel'os[£ scop1l10l·u:m. Colorado, Arizona, and New Mexico 

C. scopulo1'1.un Ropk.
Elytral 	declivity strongly impressed; 

Pronotul11 dark; elytra dark 1'eddish. Length 3.50-3.90 mm. In 
cones of Pinus el1geil1wnnii. Arizona ............ C. apachecac Ropk. 

5. Elytra with strial punctures in obscure rows on lateral area. .. . . .. . 6. 
Elytra 	with strial punctures in distinct 1'OWS on lateral area. Black, 

shining; declivity with interspace 1 smooth. Length 2.85-3.95 mm. 
In cones of Pinus l(wtbel't-i[£l!f£. Southern Oregon and California 

C. Zmnberti(mae Ropk. 
6. Pronotum with punctures of posterior area fine; punctures of elytra 

distinct; those of the striae rather dense., .._................... 7. 
Pronotum with punctures of posterior area coarse. . . . . .. .. . . . .. . . . 8. 

7. 	 Declivity with interspaces 1 granulate; pubescence moderately long, 
erect. Black, shining, front broad. Length 2.40-3.60 ml11. In cones 
of Pinus 1'(uliatcL; Monterey County, Calif............. C. 1'(uliatac Ropk. 

Declivity 	with interspace 1 smooth, except toward apex, pubescence 
long. 

Blackish brown, shining. Length 3.10 mm. In cones of Pinu.~ 

• 
contorta. Coastal Oregon ................•...... C. conto7·tae Ropk. 
Pronotum black; elytra black to reddish brown. I~ength 2.95-3.45 
mm. In cones of Pi1t1lS 'lnonticol[£. Idaho and Canada 

C. 1I!onticolae Ropk. 

http:2.95-3.45
http:2.40-3.60
http:2.85-3.95
http:3.50-3.90
http:scopulo1'1.un
http:3.50-3.85
http:1.25-2.75
http:th01i.lS
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8. 	 Elytra with Jlunctures of dorsal area fine, not impressed. . 4 
Declivity with interspaces 1 smooth. Black, shining. Length 2.95- I 
3.20 111m. In cones of Pimts ?nOnol1h1Jlla. California 

C. 'lJ!onophll11ae. Hopk. 
Elytl'a with punctures of dorsal area coarse, impressed. • 

Dull black. Length 3.15 mill. III cones of Pimls fle:dlis. Colorado 
C. flexilis Hopk. -

Conopll'/lOrllS IIp(ldl.e(·Uf~ HOl'k. Apache-pine cone heetle 
. 

This species was described by A. D. Hopkins (37) from cones 
of Apache pine in the Chit"icahl1a Mountains, Ariz. It is similar 
in most respects to C. 1Jol1de1'o.'we and like C. scopulo1'll1J1. is doubt
fully distinct from C. pOllderos((e. No collections of this species 
have been recorded by llS and hence no biological information 
is available. It may be assllmed to have the same life history and 
habits as C. ]Jollde1·oBae. 

Conoplrtlwrlls eOlltorUw Hopk. lotlgf'pole ('one hectic 

Description.-A cylindrical, blackish-brown, shining beetle 3.1 
m111. long (37). 

Host.-Cones of Pinus cOldoda val'. contortcc. So far, not found 
in lodgepole pine, PinuB contorta val'. latifolia. 

Dist?·ibution.-Newpol"t, Oreg. Probably to be found through 
the coastal range of shore pine in California, Oregon, and Wash
ington. 

Clw?'acte?' of domagf'.-A rare species of little or no importance. 
It attacks and breeds in killed or blighted cones of shore pine. 

Lite history.-Seasonal history has not been determined. Adults 
are fOllnd in blighted cones in October. Probably second-year cones 
are attacked by parent adults in the spring, larvae develop in 
blighted cones during the summer, transform to new adults before 
fall, overwinter in the cones, and emerge the following spring. 

CorlOfJ""lOrllS erllliis Hopk. 	 pinyon cone hectic 

Description.-This is the smallest of the cone beetles, averaging 
from 1.25 mm. to 2.75 mm. in length. The head, prothorax, base 
of elytra, and ventral area are dark; the remainder of elytra is 
dark red (37). 

Host.-Cones of Pinus edulis. 
Dist1·ibution.-Adzona, New Mexico, and Colorado. Probably 

throughout the range of pinyon. 
Cha1'acter of damoge.-These beetles attack small cones in their 

second year, abort them so that they are only one-fourth to one-half 
normal in size, and then riddle the interior (fig. 6). The cone 
dies and turns bro·wn e~trly and does not open its scales in the 
autumn. The damage is heavy at times, up to 90 percent of the 
cones being destroyed 011 some areas (fiO, fi 1 ) . 

Lite lzistor?/.-Parent adults attack small second-year cones 
in May and June. They first bore into the stalk at the base and 
extend egg galleries into the axis of the cone where eggs are laid. 
Larvae develop during JUly and August ~111d pupate in August. 
New adults form in late August and overwinter in the cones, 
feeding on the dead tissue anel honeycombing the interior. From • 
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EPQ-7618 

FIGURE 6.-Pinyon cones infested with the pinyon cone beetle, 

Conophthonts eclulis Hopk. 


5 to 20 adults may be found in each cone. They emerge the 
following spring in April and lVIay, leaving several small round 
holes, one-thirty-second inch in diameter, in the outside of the cone. 

Pamsites.-A small black pteromalid wasp Ace1"OCelJhala at'f'o
violacea Crawf. 3 mm. long, with a purple luster, has been reared 
from cones infested with C. eclulis and is presumed to be parasitic 
on this cone beetle. 

ConoplrtllOrlls flexiUs JIopk. limber-pine cone beetle 
Desc1'iption.-A dull black, cylindrical beetle about 3 mm. long. 

Larvae same as other Conophtho1'1lS (37). 
Host.-Cones of Pinus fiexilis. 
Dist1'ibution.-Southern Rocky lVIountain region, and possibly 

through the range of the host tree. Type locality: Mount Manitou, 
Colo. Also reared from Boulder and Cheyenne Mountain, Colo" 
and from Shell, Wyo. 
DamClge.-Heav~l damage, up to 80 percent of cones killed on 

1 tree and 60 percent of the crop infested, has been reported in 
some years; 5 percent reported infested in other years. Cones are 
dwarfed and blighted by cone-beetle attack. 

Life history.-Parent adult beetles attack small second-year' 
cones in Mayor June and extend egg gallery into axis of cone, thus 
killing it before it matures. More than one cone may be attacked 
by a pair of beetles. Larvae develop in the cones during July and 
August. Pupae form during a short period in August, and then by 
the last of August and during September the new adults appear. 
These remain in the blighted cones over winter, feeding to some 
extent on the dead scales and seeds (fig. 7), and emerge the fol
lowing spring. There is one generation a year. 

Conoplrtlwrlls lamberlianae Hopk. sugar-pine cone beetle 
Description.-A black, shining cylindrical beetle 2.85-3.95 mm. 

long, found in aborted cones. The larvae are small, white, wrinkled, 
legless grubs 3-4.55 mm. long when full grown. 

Hosts.-Cones and twigs of Pinus Zwmbm'tiana and P. 1nonticola. 
Dist1·ibution.-Throughout the range of sugar pine in southern 

Oregon and California. Type locality, Hilt, Calif. (37), 

http:2.85-3.95
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FIGURE 7.-A cone of limber pine 
sectioned to show work and 
adults (arrows) of the limber
pine cone beetle, Conollhthorus 
flexilis Hopk. 

Damage.-This is the most destructive species of cone beetle 
,in the West. In many localities it has killed 90 percent or more 
of the cone crop in some years. Hall (28) reported 75 percent of 
sugar pine cones aborted by cone beetle in northern California in 
1954. The damage, however, is variable from tree to tree, area to 
area, and year to year. A heavy build up of cone beetle in years 
of good crops apparently prevents one good crop from being fol
lowed by another (26). Second-year cones are attacked while they 
are immature and between 21/2 and 8 inches long. Beetles bore into 
the stem of the cone and then extend an egg gallery through the 
axis, thus killing and blighting the cone (figs. 8 and 9). About 
4 weeks after attack, the cones fall to the ground and in these the 
adult beetles overwinter. Struble (73) h~s also reported the sugar
pinecone beetle as causing heavy flagging of sugar pine twigs in 
years when the beetles were abundant. The beetles bore into twigs 

. . 

and down through the stem for 2 or 3 inches. 
Damage by cone beetles is often confused with the work of 

squirrels because the damaged cones fall at about the same time • 
~ ~, ~~: 

s. ,~:'4 " . .::i~_ 



• -'. ,,: ~ 	 <. 

CONE AND SEED INSECTS OF WESTERN FOREST TREES 51 

• 


EPQ-1HHSA 

FIGURE 8.-YOUD!?: cones, attacked and dwarfed by the sugar-pine cone beetle, 
ConophthonlS lumuertia1tue. 

that squirrels harvest cones. The work of these two destructive 
agents can be distinguished by the following characteristics: 

Cone beetle tiama{}e 	 Squirrel dUnUl!le 
1. 	 Cones fall with entire stalk at 1. Cones fall with stalk cut close to 

tached. cone, and part of stalk left on limb. 
2. 	 Stalk shows small resinous en 2. 'Vound on stalk shows rodent teeth 

trance hole and pitch tube of cone marks. 
beetle. 3. Cones eaten or cached. 

3. 	 Cones lie on ground unmolested. ,1. Cones 10 inches or more long;
4. 	 Cones less than 8 inches long, some seeds full size and full. 

not over 27!1 inches; seeds blighted 
and hollow. 

Life histo1·y.-Parent adults overwinter in cones killed the 
previous season. They emerge during late April, May, and early 
June and attack immature second-year cones, which are then about 
2-2-% inches long and attached to the limb by a stalk 2-3 inches 
long, just after the cones have started their second year's growth. 
MiHer (59) reported: 

"The parent adult beetle attacks the cone by boring into the 
stalk of the cone. 'l'he position of this initial entrance varies 

• greatly: Usually it is just above the base of the cone, but it may 
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FIG{'RE !l,--:-:ugar pill£' ('011<'" O])('Ill'ti til >'how int'p,..tatinll of tlw ,",ug::u'-pino 
COI1l' b('(·\J<., ('(jIl(lldll/WI'll.< 11li/,1" I'I;({)I(/I, l:u,\,<1(' and [l~11Ht(>, anrl damage, 

OCClll' an~'wher(' f],om till' iJao:(' of llll' t'OIH' to all ilH'h or more abon', 
"The wound madv 1),\' llll' llpl'tl(' O:O()1l ]Jl'odul'l':-l a lIow of l'esin 

which graduHll,\' at:vlIl1llllatpo: Oil th(' :'tll'fat'l' in til(' form of a small 
piteh tulw, After IJoring- into llw ('l'l1[t']' or ilw :'talk tilt' 11eetJe 
turns toward the mill' aud l'ol1tinul'O: (0 ['x(Plld it:, tUlI1wl !'tmig-ht 
outward through (Ilt' axi~ of tll!' l'OIH', Aftt'r it atl\'<llll'P:-l well into 
the heal't of the ('Olll' til(> ttlJlIH'lllt'l'()lll('~ [11(' ('gg gall('I'~', and !'ingle 
eggs arc clP])(J!'itl'cl ai illtvl'\'al~ in noll'll(':' l'Xl'H\'utt'd along the 
sides of the hun'ow, TIll' (,lltil'P IPll,ltlh or tilt' t'gg gallp],y is packed 
with sawdust. S~n\'(ll1~t i~ alo:o pm'kl'd around till' l'gg!' in the t'gg 
notl'hes," 

(Egg galleries ma,\' Ill' l'xtl'lldl!cl thl'Ough [Ill' It'llgth of tilt' !'l11all 
COllCS in a malt ('1' of ;)~X da,\':', a nrJ ('gg':, hate h in 1-1 () days,) 

"As a rule 1 ]lair of "l'{'tll'!' (malt· ulld t'('t1utl(') atlaek a single 
cone, lJUt ill :-lO 111 l' in!'btlll'l'~ ;l ]lail'~ o( hl'pllt':, han' IJPt'l1 founel 
advancing a;; many t'gg gall('rips ill the :,anll' ('()Ill', 

"The immediate pll't,t:t of lhi;; attaek on l1w t'(lIlt' is to eheek • 
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all further growth. Eventually the infested cone withers, then 

• 
becomes dry and hard, but for a period of time it hangs on the 
tree in a semimoist and souring condition. It is during this period 
that the eggs of the beetle incubate and the young larvae develop. 

"The egg gallery is usually kept straight and close to the axis 
of the cone. During the early part of the season it has fre
quently been observed that in the small cones, from 2 to 4 inches 
long, the adults extend the egg gallery nearly to the outer end of 
the cone, depositing 4 or 5 eggs along its length, and then bore 
out through the scales and emerge. It has not been determined 
whether such emerging adults attack another cone or not, but it is 
reasonable to assume that this is the case. In the larger cones, 
from 6 to 8 inches long, which are attacked later in the season, 
from 15 to 30 eggs may be deposited; and as this probably repre
senff; the minimum number of eggs deposited by a pair of beetles, 
it is evident that very short cones do not atronl sufficient length of 
egg gallery fOI' the deposition of this number. Consequently a pair 
of parent adults may extend the egg gallery through several of 
the smaller cones before the egg-gallery capacity of the cone is 
exhausted. 

"As the attack continues through the latter part of June, the 
~dze of the attacked cones keeps increasing until the larger ones 
are from 6 to 8 inches long. The parent adults seldom emerge from 
these larger cones and later in the season will be found dead in 
the end of the egg gallery. By thl'! first of July the new attack is 
complete. At this stage the infested cones are from 2 to 8 inches 
long, 'while the normal unattacked ones are from 10 to 18 inches 
long. The blighted cones are brown and stand out conspicuously on 
the trees. The seeds seldom form 'when the smaller cones are at
tacked. whereas the Reeds of the larger cones that are attacked may 
reach two-thirds normal size and the outer shell may harden, but 
they never fill or mature. 

• 

"Immediately after hatching the young larvae begin to feed 
upon the scales and tissues of the now withering cone. They feed 
in such a manner as to leave no distinct lateral larval galleries. 
If the cones are opened during the larval period the small white 
grubs may be found in any part of the cone, the axis, scales, and 
often in the tender milky seeds. The development of the larvae is 
very rapid. Pupae may be found in the cones within 4 weeks after 
the first attack. By the last of June the cones which contain pupae 
are dry, withered and reddish-brown in color. At about this stage 
the dry withel'ed stalks begin to break from the limbs and the 
blighted cones fall to the ground. All sugar-pine cones which are 
attacked fall from the trees before the close of the season and the 
broods complete their development in these fallen cones. The pupae 
transform to new adults, which begin to appear by July 10, and this 
transformation continues throughout the summer, until by the 
middle \)f August the majority of the broods have reached the 
stage of new adults. Practically all of the infested cones have 
fallen by this time and the brood remains in these cones through 
the remainder of the summer and the long overwintering period. 

"The new adults are not entirely dormant during this period 
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but feed to some extent on the dead tissue of the cone, as is 
apparent from the sawdust borings. The number of overwintering 
beetles which have been counted in a single cone varies from 
1 to 36. The average, however, is from 6 to 10. • 

"A considerable percentage of these blighted cones will always 
be found in which the beetles have made the attack and completed 
the egg gallery, but the larvae have failed to develop. This failure 
of the broods is found more often in the very small and in the 
largest cones which have been attacked. The most successful 
attacks are found in the intermediate-sized cones from 4 to 6 
inches in length. Some of the larger cones appear to resist the 
beetles by drowning them out, as some trees are capable of resist
ing barkbeetles. In every attack, however, the cone is killed. 

"All evidence points to the existence of but one generation of 
this species annually. The broods develop successfully only in the 
immature cones between 2% and 8 inches in length. The period 
during which the cones may be found in this stage is so short that 
it allows for the development of one generation only." 

In some years, emergence of beetles in August and September 
has been noted. Just what becomes of these beetles has not been 
determined, except in the instance noted by Struble (73) in which 
the,' made attack upon terminal twigs. 

Pam sites and p)"eclatol's.-No parasites or predators have been 
definitely determined as preying UDon this cone beetle. The re
peated emergence of one species of braconid, Ellbadizon sp., from 
cones infested with the sugar-pine and ponderosa-pine cone beetles 
suggests that thi" braconid may be parasitic on the cone beetle 
or on the powder-post beetle, E1"1wbius 1JallitCL1'sis, which fre
Quently is aSROciated with these cone beetles in dry hard cones. In 
two cases a chalcid Spath ius SD. has also been reared from cones 
infested with the cone beetle. Occasionally a clerid larva is found. 

Miller (59) reported that one of the most important enemies 
of the sugar-pine cone beetle is an entomophagous fungus. He said: 
"In many of the cones the brood reaches the stage of full-grown 
larvae, punae, or even lW\V adults, and then dies. On an area near 
Sisson, Calif., in 1913, over 50 percent of the cones contained these 
dead broods. On Olle area near Colestin, Oreg., in 1914, the brood 
developed in only 57 nercent of the attacked cones. The mortality 
of the developed broods amounted to 62 percent, so the broods were 
finally successful in but 21.6 percent of the cones attacked. While 
the cause appeared to be an elltomophagous fungus it has not yet 
been reported definitely." 

Gont1·ol.-The method of control suggested by Miller (59) did 
not appear to be feasible and hence was never attempted. A more 
promising method of control became available with the develop
ment of such residual n1'otective sprays as DDT. Aerial spraying 
of trees and cones with such a residual spray during the attack 
period in late May and June seemed to offer some promise of 
success. 

Some experimental work alon~ this 1ine was undertaken in 
June 1953 by the Berkeley Forest Insect Laboratory in cooperation 
with the California Forest and Range Experiment Station and the • 
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Stanislaus National Forest. An 80-acre tract was sprayed by heli
copter with DDT at the rate of 2 pounds of DDT in 2 gallons of 
diesel oil per acre. The results, while not conclusive, appeared to 
be very favorable in protecting the cone crop . 

Conophthorlls monophyllllc Hopk. singlcleaf pinyon cone beetle 

Description.-A black, shining cylindrical beetle 2.5-3.0 mm. 
long. Larvae similar to other cone beetles. 

Host.-Cones of Pinus 1nonophyZ/u. 
Dist1·ib~ttion.-Ventura County, Calif. (type locality) (37), 

San Bernardino Mountains; probably through the range of the 
host tree in California, Nevada, Arizona, Utah, and Idaho. 

Notes.-Several collections of this species have been made from 
cones of singleleaf pinyon in southern California, but the notes 
are not extensive enough for conclusions as to habits. Many adult 
beetles were found in March; larvae were found in January and 
October. It probably has a life. history like that of other members 
of the genus. Damage to cones appears to be considerable in some 
years. 

ConophtllOrlis montico/ac Hopk. mountain-pine cone beetle 

Host.-Concs of Pinus monticoZCL. 
Distribution.-Idaho (type locality, Priest River), Canada (type 

locality, Cowitche Lake) , and Washington (37). 
Notes.-Only a few collections of this species have been made. 

These indicate that the character of cone damage and the beetle's 
life history is in every way similar to that of the sugar-pine cone 
beetle. For fieldmen, it is difficult to tell these species apart, and 
they may merely be races of the same species. 

ConophtllOrlls ponllcro.me Hopk. Jlondcl'osa-pine cone heetle 

Desc1·iption.-A dark brown, cylindrical beetle 3.5-4.00 mm. 
long; with pronotum dark and elytra reddish brown. The larvae 
are small, white curled, legless grubs from 3.5 to 4.5 111m. in length 
when full grown. They are found within the dry withered cones. 

Host.-Cone of Pinus 1)OncZe)'osa, commonly, and rarely in Pinus 
iefJreyi cones. 

Dist1·ib~dion.-Pacific Coast range of ponc1el'osa pine. Reared 
locally from many localities in Oregon (type locality, Ashland) 
and California (37). Found in Jeffrey vine only at 'Waldo, Oreg. 

Damage.-These beetles attack small immature cones in their 
second year of growth, bore into the axis and kill the cones, then 
riddle the interior. Beetle-killed cones are from 1 to 4 inches long 
and remain attached to the tree (figs. 10 and 11), "where the red
dish brown color readily cli::tinguishes them against the green 
foliage. Damage is extensive but varies gl'eatly from tree to tree 
and from season to season. Counts made in 1914 of 2 trees stand
ing close together showed 8.5 percent beetle-killed cones on one 
tree and 46.5 percent on the other. Complete kill of cones has 
been noted on trees. In general, this beetle causes less damage than 
the sugar-pine cone beetle. 

Life history.-Adult beetles overwinter in killed cones on the 

http:3.5-4.00
http:ponllcro.me
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FIGnu·: 11l.-:\,ol'lllal pOlldp}'o.-a piliP ('011('" ancl ('Olll''' d\\'al'fl'd by Ow 
]loll<!"l'I"a'pilH' ('OIl{' lll'pth·, CIII/OI/hilwI/II' Jiflll(/rI·(}N(l(. 

tree, ~il1(,t' onlr a fpw t'OIWS fall, and l'l11Pl'gl' from late April 
through Jra~'. FrollJ 1 to :W !J(1ptll'~ may he found in each ('onp, an 
H\,el'age or G-~ attal'king- :wl'()l1d-~'l'ar eonps thl'Ough :\Ia~' ane! early 
June, at It time Wl1l'll tlll' (,()I1l~S are I-II:! inehes long-, According 
to ::\IilIer (:iil), "The adults enter a eone lJY penetrating the seales 
\'pr~' t'\ose to till' Imsl' or till' ('011('. Sawdust horing ma~' be seen on 
the surface of the seales and quite ot'h'n a tiny pitch tube collects 
around lilt' entrance of lilt' 1Jltl'l'(lW. TIll' adult does not turn c1irecth
outward throug-h thp central axis of the cone, but bo],es completel;' 
around the axi;:;, forming a short ;:;piral tunnel. This spiral twist 
of the tUl1Jwl Iwl'orc tlw beg-inning of the egg gall(lry is not notice
able in sugar llilll'. hut it is chal'at'tel'istic of aUaek in yello\\' 
pine, lis l't'l';ult is ('ompk,tei~' to l'ut ofr the nourishment and insUI'e 
the deadening- of the ('OIW, whkh ]ll'o<1uct';:; the condition necessary 
for the d('\'('\opnwnt of tlw larvaf'. After completing this girdle 
at the hase of tllt' ('one the adult ('xtencls the 0gg gallery out 
through the ('('11 tral axis." 

Egg-s depositl'd in Ilotclws along thi:::; gallery hatch in from 4 
to 10 days and the lar\'tw rep<\ and cl('wlo]J in the d~'ing. withering 
cones without making- all~' distinct larval tUl1lwls. Pupae form 
between .JUI1l' 1 and .July ] G. and ne\\' adults appeal' from the last 
of June thl'Oug-h .July. Thes(' remain in the ('ones O\'pn\'intel', f~'ed
ing to SOI1H' ('xtpnt on dl'::cl cone 1is5u(', and emerge the following 
spring. 

HabUs.-A few attackl'; hll\'(~ hpl'n ohsen'ed on small first-year • 
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FreUHI-] 11.~Col1l''; of J)(lIl(l<'J'o~a pine in1'c:-ted with the ponderosa-pine cone 
bt'etIe, C(/II(JJI"t1[()I'/(_~ IJOlUil'l'os(t(', u)wned to ,;how h\l'vac, pupae, and damage, 
XU;. 

cones, but this seenu; to be a rare habit. Eggs are not deposited 
and broods cannot de\'elop in these small cones. 

Second-year cones attacked by beetles can first be noted by 
their turning brown and withering about the first of June. These 
second-year cones do not faIJ from the trees but tum redclish
brown and may adhere for sen'ral ycars after the beetles have 
abandoned the);1. Occasionally, a ne\\: brood fails to develop even 
though the cone is killed. 

No parasites or predators lut\'c been recorded. 

COIwph"lOrlls rar/ial(le Hopk. l\lonll'rtT-pine cone heetle 

Dcscl'iptiol1.-A small black, shining beetle 2.4-3.6 mm. long. 

• Host.-Cones of Pi1ll1.':; 1'C1CUat(( . 
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Dist'ribution.-~fonterey peninsula, Calif. (type locality, Pacific 
Grove) (37). 

Damage.-Not important; blighted cones are hard to find. 
Notes.-Very little is known about this species because only 

the type collection made by J. M. Miller in November 1913 is • 
recorded. He found only one cone containing live adults (about 18). 
Some cones were killed while quite small, and, Miller noted that 
many of the small first-year 
feeding of this beetle. 

cones seemed to be killed by the 

ConophtllOrliS s<-'opillorliln HOlIk. 

Descl'i1Jtion.-Superficblly indistinguishable from its close rela
tive C. pOnciel'08ae. r~'o~lOtum dark, elytra reddish brown, 3.2 to 
3.5 mm. long (37). 

Host.-Cones of Pinus 1Joncle1'osa val'. sCOPUl01·U?n. 
Distribution.-Through the range of the variety of ponderosa 

pine in Arizona, New Mexico, and Colorado. 
Da1nage.-The damage to ponderosa pine cones by this species 

is in every way similar to that of C. 1Joncleros(w. Collections of the 
1915 cone crop in Colorado showed 33 to 75 percent of the cones 
infested. One record showed this beetle working in twigs like a 
twig beetle. 

Life histo1·y.-Collections and rearing records show this species 
following the same life cycle as C. 7JOnciel'osae. Overwintering 
adults emerge from killed cones in April and May, attack the 
small second-year cones, and develop new adults by July and 
August. One collection made by D. DeLeon near Evergreen, Colo., 
showed only parent adults and eggs present on July 5 in 25 percent 
of the cones. On July 11, half- to full-grown larvae were found in 
cones collected July 5, and the contents were practically completely 
mined out and brown. When collected, the cones were soft and 
white inside with only a single egg gallery. Seven larvae were 
counted in one cone. Conophtho1'us ad ults were found hibernating 
in the bark of a green tree in November, by D. DeLeon and 
C. L. Massey. 

ConophtllOrliS BpI" other cone beetles 

Several cone beetles not identified as to species have been col
lected from pines. These include: 

C01'W1Jhtho1'U8 sp. From bristlecone pine, Hermit Peak, Santa 
Fe National Forest, N. Mex. 

Conophthonl8 sp. From knobcone pine, Gasquet and Monumental 
Pass, Calif. Two collections of cone beetle have been made from 
this tree. 

COn01Jhtho1'1IS sp. From foxtail pine, Bishop Creek, Inyo Na
tional Forest, Calif. Two collections made from this tree. 

Conophtho1'US sp. From Washoe pine, Mt. Rose, Nev. This is 
probably C. 1Joncie1'osae, since Washoe pine is a close relative of 
Jeffrey pine. 

• 
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ORDER DIPTER;l FLIES 
~FAMILY CHAlUAEMYIIDAE 

• LCllcoJlia sp. 

Four adult flies emerged in October from ponderosa pine cones 
collected in September near Larkspur, Colo. Nothing is known of 
their habits. (Hopkins U. S. No. 1256ge.) 

FAl\IILY CHLOROPIDAE 

Elachiplcra co.data (Locw.) 

These small black flies ·were found in ponderosa pine cones 
from Ashland, Oreg., in December. Others emerged from old cones 
during July. Nothing was detcrmined concerning their habits. 
They probably feed on the decaying parts of old cones. 

Oscilldla ('ollit'u/a (Gn'~'llt') (=Mad;;:;a ('oll;co/a Grecne) 
smaller cone maggot 

Descriptiol1.-The adults are yery small shiny black flies about 
1 mm. long (27),' larvac small, nearly colorless maggots, 2 mm. 
long, abundant in ·wet cones, both j'rom trees ancIon the ground. 

Hosts.-Cones of Abies conc%}', A. 1Ilagnijicn val'. shastensis, 
Pinus pondc}'osa, and P. ieffrcyi. Insects thought to be this species 
were collected from P. iambel'tia1la, P. eduNs, and Picae sitchensis. 
Probably found in other Abies cones. 

Di.strilJlltio1!.-Califol'nia and southern Oregon. Probably more 
wicIely c1istl'ibutecl. 

Damagc.-The lar\'ae often riddle fir cones from end to end 
so that all seeds are destroyed and the cone contains nothing but 
a mass of larval castings. 'rhi:-l small maggot is exceedingly destruc
ti\'e to cones that remain on the trees or on the ground after the 
first of October. Cones examined near Ashland, Oreg., in 1914 
showed an almost complete ciestruction of the seeds in October, 
but 110 damage .in September. 

Life hisio}·y.-Larvae were founel in the fall (October), in the 
winter (December), anci spring (March). 'rhey feed through the 
scales and seeds, completely destroying the interior of the cones. 
They pupate ill April and adult flies emerge from the last of April 
to the middle of July. l\Iaximum emergence occurred from May 13 
to June 22. Empt,v puparia and dead adults were found on October 
2, in an isolated cone put away in July. Therefore, this fly probably 
was two brooded, the first brood maturing during July and 
emerging in August, and the second brood remaining overwinter 
as larvae, pupating about the middle of April, and emerging prin
cipally during May and June. 

FAMILY CHYHOl\lYIOAE 

Chyromya sp. 


Small light-yellow flies, 1.5 111m. long, were reared from Sitka 
spruce cones collected at Crescent City, Calif., in June 1916. The 
next June 15 aclults emerged. The larval habits are unknown. 

• (Hopkins U. S. No. 14266e.) 
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FAMILY JTONIDTDAE 
The cones and seeds of western forest trees are commonly ( 

infested with various species of resin 01' gall midges of the Family • 
Itonididae (Cecidomyiidae). The small pink or reel larvae of these 
midges emerge by the millions from mature cones put out to dry 
in the fall. Sometimes in the faJJ, but mostly in the spring, the 
small pink midges emerge in large quantities. On the basis of 
larval habits and host attacked, some :30 01' more species were 
assumed to be represented. Of these about 10 were reared through 
to the adult fOl'm. L:ntil 1 900 onl~' three species had been named 
by Felt from cones or berries of western conifers. In 1955, Tripp 
(77) reviewed s}Jecies of gall midges found in white spruce cones 
in Canada and named two new species. Some of these may extend 
into the western United Stah's. Hecently the group has been 
studied by H. H. Foote (.2.i) , who named se\'en new species. There 
are undoubtedly other species not recognized as yet, because the 
adults hm'e not [wen successfully reared. 

In the follo'l\'ing section, the named species are discussed in 
alphabetic:::d oreler. 
Conlllr;n;ll ()re!!o"e"s;.~ Foolc 

Foote (2.,,) has named this new species from specimens reared 
from Douglas-fir cones from l\Jistletoe, Oreg., collected by P. D. 
Sergent and J'. E. Patterson on August 2i), 1916. Larvae were 
found at the l)ase of cone scales in February 19] 7. The notes do 
not show exactly "what the lalTal habits were, but it is assumed 
that this is the species causing galls to form at the base of the 
cone scales. Emergenee occurred from l\Iny 2i) to June 6, 1917, 
and again in 1918 from April 8 to l\Iay 8. 

J)(l.~yl/('"ra abieSI'm;a Foulc fir-seell gall rnitlge 

DI.'.'l('1'iptioll.-Aclults are large clark midges, with the third vein 
(Rr,) simple at base and straight, meeting the eostn before the apex 
of the wing, fifth \'ein forked (2.i). Larvae are pink with a 
V-shaped selerite 01' breastplate, which is very prominent, and 
with two rounded lobes on the last anal segment. They crawl over 
the ground by a sort of flowing motion, thus differing from the 
larvae foun<1 loose on the cone scales, which travel by snapping. 

Hosts.-Cones of A,bies cO/lcolo?', A.. fj1'andis, A.. 11IagnificCL, and 
A.. ?nagllific(l s7w,stcllsis. Larvae probably of this species also are 
found in cones of .fL }J1'OC(,/·((. 

Dist'l'ibllti01/.-Thl'oughout the Pacific Coast range of the host 
trees. Hea1'ed from cones :from southern Oregon south to Sequoia 
National Park, Calif'. 

DClllwge.-The larvae (fig. 12) cause galls to form in the seeds, 
usua.lIy nem: the point of attachment, and on the outside of seeds 
or cone scales. Galled seed may show a normal appearance but are 
a little lighter in color and more brittle than normal seeds. The 
seed galls destro~r from one-half to 1 percent of the seed crop in 
some localities. Galls on the cone scales 01' seed may attach the seed 
to the scales and prevent the seed from falling. 

Life histol'y.-Not completely knO\vn. Probably similar to Dasy • 
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FrC;{,RE 12,--·Fil'-H'{'cl gall mid!.!'!· hu'\';Il', ])".'-'''' .",/ If}';,." 1/·;11. in s('cds of 
g:r(llld li r. . 2.2.'•. 

nczrl'll cUrJar/II/.'ii.'1. Lan'!H~ are to he found in gall llO('kpts on the 
outRide of Reed;:; Hnd on ClJlW ;:;l'ale:-; (fig. 1;)) fmm .July through 
October. Probably most IHlTae remain O\'l!l'wintl'l' in their galls, 
while Rome may (Imp to the ground to hibl'rnatl'. Pupae form in 
the ::;pring. and adult:-; (;'l1ll'l'gl' from April until .JUIW. 

Pa1'llsitl s.-About ~ percent of thl' lal'\'1w an' pClra:-;itizecl by 
a smaJ[ chall'id J>lat!I[/(II~tIT ;:;p. Thi;:; parasite can be found in the 
l1lidgp gall::; in;:;i(]p the Jarnd ;:;kin:-; of the l1lidgt>. which turll::; quite 
brown and I'e:-;pmble::; a flax;:;eed. 

J)(/'~)"/('Il ra ('(uHlfl('".~is 1",,1 t. .,. JI I'll ('(' 11I'ad midge 

This slWeies waR dCl:it'ribed by Felt in 1!Hl7 from white spruce 
cones neal' Ottawa, Canada. According to Tripp (,7) it attacks 
the cone sca!e:-; of whitl' ;:;l11'UCP (Piau alrWI'fI) :-;0 ma,\' 1)(,' found 
in the western t'nilpcJ Statl~s. Canada. ancl Ala:-;ka. 

Dcst'J'i)Jtioll.-Small dark midgps aiJout ~ mm.long, tlw antennae 
usually with 1:; segment:-;; third \'pin of wing (R ) nparly straight 
and meeting eo;:;ta at the apex. Larvae light tn clark orange color 
about :3 111m. long, without a lm:'a:-;tplate. founcl in small galls on 
cone scales. 

• 
HoM.-(,ones or Pic{(( [li(w('({. Pro}mblr othpl' sllPl'ips of ::;pl'uce. 
DistrihlltiOrl.-;:\ot fully known. Pl'ohabl~' throughout the range 

of white spruet'o 
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FIGl'R~; 13.-Lul'Ylte of the fir-sC'C'rl g'all miclg't' in pockC't;; on g'l'an<1 fir cone 
::-(:alt':', ,') 2. 

Dal1wge.-Although Tripp found this species the most pre\'alent 
gall midge in "white spruce cones, till' fad that it primarily infests 
the cone scales rather than the seed would indicate that it is not 
of much economic importance. 

Life histol'ij.-The seasonal history, worke(l out IJ~' Tripp (77) 
is of interest in that it illustrates characteristics of this genus: 
"The eggs are deposited in lots of ~ to :3 on the scales when 
the cones are open for til(' acceptance of pollpn, which usually 
occurs about mid-l\Iay. The stickiness of the scales at this time 
holds the eggs finn1y in l)lncl'. In H);)l. a sample of 10 cones 
averaged 137 eggs pel' cone. Althollgh ne:ll'l~' all eggs hatch, only 
a few Im'\'ae SUl'\,jve. 

"Newly hatched larnlC arc int:onspiellolls and often difficult to 
locate. They bUlTOW through the seed wings and in a few "weeks 
small swellings appear on the inner surface of the scales. Each 
swelling inclicah's the ]H'(lsence of a single ceci<iom,dicl 1 Hl'\'a. As 
the larva increases in size, the gall P()c:1\C:~t is enlargNl and the sur
rounding tissue becomes hard. Dr July, the gall is ]1lainl~' yisible 
from both sides of the Hcale. It is oblong in shall(l with its long 
axis directed along the long Hxis of the scale. Ahout mid-July, the 
lal'va makes a sma1\ exit hole at the upjl('r end of' the gall. After 
sealing this opening with silk, it spins a tightl,\' \\'o\'el1 cocoon 
and passes the winter in this condition. Pupation OCCllrs in late • 
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April or early May and about mid-May the adult emerges through 

• 
the exit hole made the previous autumn. The pupal skin generally 
remains in the cocoon but is sometimes found protruding from 
the exit hole. 

"In common with most other white spruce cone insects, Dctsy
neU1'a canadensis was observed to undergo diapause. Several larvae 
from 1950 cones failed to pupate until 1952." 

DasY'lellra radriphaga Tripp spruce cone-axis mi(lge 

This species, which makes small gall pockets in the rachis of 
white spruce cones, was described by Tripp (77) in 1955. 

DescriZJtion.-Small dark midges about 2.20 mm. long; antennae 
normally with about 17 segments, stemmed in the males and 
sessile in the females; third vein of wing (RJ nearly straight, 
meeting costa slightly before the apex. Larvae yellowish orange 
about 3 mm. long 'when full grown amI without breastplate, similar 
to Dasynell1'(~ canaciensis, but found in the axis of cones where they 
form a white papery cocoon before pupating (fig. ]4). 

l:1'tl-jiQI 

FIGUHE 14.-Spruce gall midges, pl'obably Dasynenra ?·(tchi1)1ia,l]c£, 
in paJleJ'y cocoons in pith of Engelmann SJll'uce cones. 

Hosts.-Picea glauca. A species of exactly similar larval habit 
is found in the axis of cones of P. engelnzanni and P. sitchensis. 

Distl'ibution.-From eastern Canada westward through the 
range of white spruce into ,vestern United States, Canada, and 
Alaska. The species of similar habit in Engelmann spruce and 
Sitka spruce cones is found in Colorado, Montana, 'Yashington, 
Oregon, and California. 

Dcwwge.-No appreciable damage to seeds was noted. 

• Life history.-According to Tripp the life cycle of this species 
is similar to Dasyneum canadensis but there is a difference in 
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larval habit. Eggs are assumed to be deposited at the extreme bases 
of the cone scales, near or on the rachis. "On hatching, each larva 
makes its way into the tissue at the extreme base of a scale 
where a small cavity is formed. As it approaches maturity it makes • 
a small hole at the base of the scale just beneath the corresponding 
bract. A thin layer of silk covers the hole through which the 
adult eventually emerges. During the latter part of July, the larva 
makes a silk-lined passage into the rachis. Here it constructs a 
cocoon by simply sealing itself off in the blind end of the silken 
tube. Such cocoons are readily identified even when removed from 
their habitat. 

"The winter is passed in the larval stage and pupation occurs 
in April. Adults emerge in mid-May, slightly in advance of D. 
c({1wclensis, leaving the pupal case in the cavity or partly pro
truding from the exit hole." 

P(l1'asites.-A small, black chalcid PZatyg(lste1" sp. was reared 
from spruce cones and is l)l"obably parasitic on this midge. 

Collections represented by Hopkins U.S. Nos. 10849a, 10850h, 
10859~ 12408~ 12509~ 12557d, 12570b, 13242~ 14284~ 14226a. 

lIoiollellrlls strobilophillis Foote 

This species, recently described by Foote (2.0, has been reared 
from cones of white fir ancl .red fir. ProlJably it will be found in 
cones of other firs. The adults emerged between April 12 and 
May 25 from cones maturing the previous fall. They were not 
definitely associated ,vith the larvae, but these were thought to 
be pink lanae found loose between cone scales, where they feed 
upon small patches of pitch exudation . 

.flll.el;ella s;sl.·;)"OIl Fdt Port-Orforll-cedar seed midge 

This species was described by Felt (22) from seeds of Port
Orford-cedar collected by H. E. Hoefner along the south fork of 
the Coquille River on the Siskiyou National Forest, Oregon, in 
September 1916. 

Description .-Females with dark-reddish abdomen; length 2.5 
mm.; antennae extel1Cling to base of the abdomen; sparsely haired, 
] 7 or 18 cylindrical segments. Larvae are moderately stout pink, 
Or pale yellowish; length 1.:=) mm.; breastbone reddish brown, 
strongly chitinizecl, bic10ntate, the posterior extremity somewhat 
obsolescent; terminal segment of larvae slightly bilobed, the lobes 
broadly rounded. 

Host.-Cha 11!aOcllJJ((1'i8 1(( 1!'.'w1Zial1CL cones. 
Distl'ilndioll.-Soutlnyestern Oregon and northwestern Cali

fornia through the range of the host tree. 
Damar/e.-Colles of Port-Ol"ford-cec1ar were collected by the 

writer from a tree at 'Yalelo, Oreg., in August 1914. The Hopkins 
No. 12i):14<1 statt's: "A large number of cones were examined witb 
only a yery small percentage of infestation. A pink cecidomyiid 
larvae with a ,'ery short, blunt V-shaped sclerite and without anal 
tubercles ,vas responsible for the entire damage. It was found 
in small pockets between two seeds closely fastening the .seeds 
together and ruining both of them." •. 

:; 
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Life histat·y.-Very little is recorded concerning the biology of 
this species. Apparently larvae develop in the fall of the year 
as the seeds mature. Emergence of adults takes place the following 
spring, in April or May. 

Parasites.-A black chalcid parasite Platygaste1' sp. was found 
in the gall pockets parasitizing the midge larvae. A species of 
Tetrastichus emerged in large numbers from cedar cones placed 
in rearing, but its host was not specifically determined. 

Lestotliplosis taxiconis Foote ,. 
This species of midge (24) was reared from cones of Douglas-fir 

collected near Ashland, Oreg.; in 191'1 and 1915. Emergence of 
adults occurred from April 20 to June 28 in the year following 
maturity of the cones. Larvae and adults were not definitely asso
ciated but it was thought that the larvae live loose among the 
cone scales and are possibly predaceous. 

iilycodiplosis conicola Foote 
Adults of this species of midge (24) were reared from white fir 

and red fir cones from northern California and southern Oregon. 
Adults emerged from April 12 to May 25 the year after cone 
maturity. They were small red midges with short abdomens; third 
vein (Rr.) of wing simple at base, widely separated from costa, 
nearly straight, meeting and terminating costa at the wing tip. 
The larvae and adults were not definitely associated. 

Mycodiplosis coryloides Foote 
This species of midge (24) was reared from cones of white fir, 

red fir, and Douglas-fir in northern California and southern Ore
gon. Adult emergence occurred from January through the spring 
of the year following maturity of the cones. The larvae were not 
recognized, but they probably occur loose in cones where they feed 
on fungus. 

Phytophaga carpophagll Tripp 
This species, which attacks the seeds of white spruce in Canada, 

was named in 1955 (77). 
Desc1·iption.-Small midges with body length about 2,4 mm.; 

antennae with 16 or 17 segments; tarsal claw simple; third vein 
of wing (R,,) slightly curving at posterior and meeting costa 
slightly before the apex. Pink larvae about 3 mm. long; breastplate 
absent. 

Hosts.-Cones of Picea gZCL'llCCl. Same species identified by 
R. H. Foote as occurring in Picen sitchensis and P. engel1nanni, 
who states "it seems to be widespread on Picecl spp." 

Dist1·ibution.-Apparently follmving the range of white spruce 
in Canada, and on other spruces in Colorado, Montana,. Oregon, 
and California. 

Damage.-In,i ul'ious to spruce seeds, but degree of damage not 
estimated. 

Life history.-According to Tripp, "Its life-cycle is similar 
to that of the Dasyneu1'Cl species in the (spruce) cone. Eggs are 

~.. d.eposited in late May, larvae spin cocoons in July, pupate in April, 
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and adults emerge in early May. Some larvae remain in diapause 
over the second summer. 

"* * * eggs * * * may be identified by their position near the 
ovule micropyles. Upon hatching the larvae work their way • 
through the micropyles into the ovules. In a few weeks these ovules 
exhibit an abnormal swelling and are pale green while normal 
ovules are streaked with red at this stage. Gradually, as the larvae 
mature, the infested ovules become shiny brown, brittle, and mis
shapen. As they are somewhat larger than notmal seeds, they 
are held more firmly by the scale and thus do not drop to the 
ground during normal seedfall. The cocoons of this species, when 
removed from the seed, may be distinguished from those of the 
other species in the cone by their larger size." 

Riibsaamenill keeni Foote cone resin midge 

This resin midge (2.4,) is common in the cones of many species 
of western coniferous trees, where it feeds on small patches of 
resin between the cone scales. 

Desc1·iption.-Adults are small light-pink midges, third wing 
vein (Rrr) forked at base, curved, meeting costa at or slightly 
before the wing tip; vein CU1 present to base of wing; male with 
12-24 pedicellate antennal joints, female with 10-26 joints. Larvae 
are bright red or brilliant pink, 3 mm. long when full grown; faint 
I-shaped breastplate and two chitinized anal appendages. 

Hosts.-Cones of Abies concolO1', A. gTCmdis, A. magnifica, A. 
magnifica val'. shastensis, Picea engelmanni, Pseudotsuga menzi
esii, Pinus ponde1'oscL, P. conto1'tCL, P. lamJ;m'tiana, and probably 
other trees. Larvae thought to be this species were also noted in 
cones of Abies lasioca1'2xL, Picea glauca, P. sitchensis, Pinus coul
te1'i, P. jeji'reyi, and Tsuga, 11W?'tensiana. 

Dist1'ibution.-Probably throughout the western coniferous 
forests. 

Damage.-Although these resin midges are very plentiful in the 
cones they do little apparent damage. They may cause a small 
amount of resin to be formed and feed upon this, or possibly abort 
cones. Where they are abundant they inflict some damage by 
preventing the seeds from falling to the ground. 

Life histo1'y.-Not completely known. Larvae are plentiful in 
cones during June, July, and August, In September when mature 
cones are placed on sheets to dry, the larvae fall from the cones 
by the millions. The larvae travel by coiling and then snapping. 
Normally they leave the cones about this time to go into the 
ground to pupate. Pupae have been found only in April of the 
year after the maturing of the cones, but it is evident that some 
of the larvae pupate in the fall because some emergence has been 
noted at that time. 

In firs, adults emerge from maturing cones from the latter part 
of August to the last of October and again the next spring from 
March and April until the latter part of August. 

In pines, larvae are found in cones during August, September, 
and October. Adults emerge during August and September of the 
first year and then again in March, April, May, and June of the • 
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next spring. Thus there appears to be one complete annual gen
eration and a partial second one. 

" 

• 

Walshomyia juniperina Felt 

Desc1·iption.-Adults are 1.5-2.0 mm. long with dark reddish
brown abdomens; 16-19 antenna1 segments; 1 papal segment and 
simple tarsal claws; third vein of wing (R;J meeting costa a little 
before the apex. This is the only known species in this genus. 

Note.-This unique species \vas described by Felt in 1908 (19) ; 
he stated "Bred June 19, 1884, from fruit of Junipcrlls californica 
taken at New Indria (sic) (probably New Idria) Calif." In 1916 
(20) in redescribing this species he stated "Both sexes of this 
species were reared June 19, 1884 from the fruit of J1I1'I,ipe1'1.ls 
ca.lifornica taken at New Indda, Calif. The gall from which this 
species was reared is nearly 1 em. in length, O.G cm. in diameter, 
purplish brown, hollow, the free end with 3 or ,1 conspicuous 
diverging lobes." 

In Key to American Insect Galls (21) Felt lists this species 
in his key as "Reared from slightly enlal'ged fruit of Juniperlls 
califo1"1~ic(l, J. monospe1'num, and also from a conical, purplish, 
apical bud gall, with 3 or '1 diverging lobe:3 when mature, length 
1 cm., diameter 3 mm. Itonid. Juniper berry midge, Walshomyi(~ 
junipenma Felt." 

This gall midge has recently been reared by the writer from 
purplish-brown, globose, 'urn-shaped', thick walled, hollow galls, 
1 cm. long and nearly 0.8 cm. wide, with 3 or 4 diverging lobes 
at the free end when mature, collected from Junipc1'lls cnlifo1'nica 
near Idria, California in March 1956. The species was identified 
by Dr. Richard H. Foote of the United States National Museum. 
These galls are common on juniper and might have been mistaken 
for the fruit. It is unHkely that the midge makes this gall and 
also deforms juniper berries. I strongly suspect that it does not 
attack the fruit as first reported by Felt. 

A number of Itonididae larvae were found in various cones, 
but either the adults were not reared or not definitel:r associated 
with the larvae. Some of these are worth~r of mention. 

Gall lUidges in Fir Cones 
Species A-3 

Long cigar-shaped pink larvae without a breastplate were often 
found abundantly in wet cones of various firs. These may have 
been larvae of a fungus gnat rather than a gall midge. Adults 
were not associated with the larvae. 

Gall Midges in Tncense-Ceflar Cones 
Several species of Itonididae were found galling the foliage of 

incense-cedar and one species infesting the pistillate buds. 
Species 1~1 

Desc1·iption.-Larvae are light straw-yellow with an I-shaped 
breastplate. Last abdominal segment rounded with a pair of nipple 

• 
projections; other segments also 'with a pair of nipple projections. 
Adults were not noted . 

http:J1I1'I,ipe1'1.ls
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Damage.-Lal'vae galled the center of pistillate buds, with 1-6 
larvae in each gall. Infestations as high as 15 percent of pistillate 
buds were found. 

Life histOl·y.-Not determined, as rearing of adults was un
successful. 

Collections represented by Hopkins U. S. Nos. 12596a, 13207a, • 
132108. 

Gall Midp;('s in Pinyon Cones 

According to Little (0) "Destruction of (pinyon) pine cones 
of first year is caused principally by larvae of unidentified gall 
midges (Itonic1idae). The cones are attacked after pollination and 
killed when less than one-half inch long. Eggs were found in a cone 
early in July. The white larvae, less than one-eighth inch long, 
are active in July and August but were found as late as September. 
They feed on the young seeds and soft tissues at the base of the 
cone scales. The infested cones usually die in August, shrivel 
slightly as they dry, and fall off when touched. When examined 
they are usually hollow and show no evidence of insects. 

"A less common type of insect damage is that of abnormally 
swollen cones caused also by larvae of gall midges (Itonididae). In 
August or the last of July a few cone scales begin to grow more 
rapidly than the others and produce an asymmetrical cone with the 
larger scales protruding one-sixteenth to one-eighth inch. A 
'whitish lan'a about one-sixteenth inch long develops at the base 
of the enlarged scale and feeds upon the seed and scale." 

Gall:\lillp;<,s in I)nu~las.fir Cones 

Besides the common resin midge found loose between cone scales, 
pink gall-forming lal'\'ae were found in small galls at the base of 
cone scales. 

Spedes D-2 

DesCl'iptioll.-Adults are Rmall red midges, 'with third vein (R,) 
of wing simple at base, \\'iclely Reparated from margin and meeting 
the costa at apex, not cun'ed; fifth vein forked. Larvae are small, 
red maggots founel in galls at base of cone scales. This species 
may be one of the ne,\' Rpecies described by Foote (24). 

H ost.-Pselldot.'W,qCl 11/('/1 z[e8ii. 
Distl'ilwtioll.-Probably throughout the range of the host tree. 

Reared from Ashlancl, Oreg., and \'icinity. 
Da7llage.-These miclgeR fOl'm large galls on the cone scales 

(fig. If)) and often include the Reeds in their work. Practically 
every time the cone scale is so galled, the seeds do not mature. 
The galls contain many little cells, each with a midge larva. 

Life hi.stoJ'!J.-Not completely known. Galls were formed during 
the growing season of the new cones. Adults emerged during April, 
May, and June from cones maturing the previous year. 

P(l1'(tsites.-These midges were parasitized by probably two 
species of chalcids. 0110 chalcicl, Tetrcu;t'ichus sp., was reared in 
quantities from the~e galls. A spe.2ies of Plat!Jgaster also appeared 
to be parasitic. • 
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Jo:PQ-;ri';;1 
FIGURE 15.-Gall midge larvae in pockets of 

aborted cone scale::: of Douglas-fir. 

GaIL :LUidges in 'Vestern Redceflar Cones 
Two collections of cones from western l'edcedar from 'Wind 

River, Wash., and Tillamook, Oreg., showed larvae of Itonididae 
"in papery cocoons in cone scales," and between the scales where 
the seeds normally form (fig. 16). ri'hese larvae were credited with 
having destroyed about 90 percent of the seed. Several parasitic 
Hymenoptera were reared from these cones, but no adult midges 
emerged; therefore, the species was not determinable. 

, . 

I-~PQ-57;:;3 

FIGURE 16.-Gall midges in cones of western redcedar. 

'. 

FAMILY LARVAEVORIDAE (TACHINIDAE) 


Members of the Family Lal'vaevol'idae are for the most part 

parasitic on other insects. Quite a few of these beneficial flies 


'. : 
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were reared from cones, but the host was seldom determined. Many 
of the species have not been determined and probably quite a few 
are still undescribed. 

Exorista sp. (probahly a species of Zellillia) • 

Two adults emerged in September from ponderosa pine cones 
of the current year's crop which were collected in August. Nothing 
is known of the habits, but since these cones were infested with 
Di01'YCt1'icb and LaspeYl'esifb it was assumed that the species was 
parasitic on one or both of these moths. (Hopkins U.S. No. 
13251f-2.) 

Goliathocera setigera (Thom.) 

The adults are small black flies 3.5 mm. long. 
One adult emerged in May from a lot of mountain hemlock 

cones which matured and were collected 2 years previously from 
lYIt. Ashland, Oreg. Seven adults emerged from white fir cones 
from the middle of June to the Middle of August of the year after 
cones reached maturity. As these cones were infested with cone 
moths, it is assumed that this species of Goliathoce?'fb was para
sitic on the lepidopterans. One fly was I'eared from a vial con
taining a pupa of Diol'YCtl'ifb abietelin, so is probably parasitic on 
this moth. 

Hypo.oltella sp. 

One adult emerged from Sitka spruce cones collected at Crescent 
City, Calif. Nothing is known concerning its habits. (Hopkins
U.S. No. 12557k.) 

Ilt:yiop/uuia alra (R.D.) 

This fly, about the size and general appearance of a housefly, 
was reared in quantities from the acorns of California black oak 
collected at Ashland, Oreg., in August 1916. The flies emerged 
the next year between June 23 and July 25. They are known to be 
parasites of the acorn weevils. In this case, the acorns were in
fested 'with CW'culio llnijol'mis Lec. and these flies were undoubt
edly parasitic on this species. (Hopkins U.S. No. JA279j.) 

Lydellolwllg/da sp. 

(Incorrectly identified by C. T. Greene as Tachinophyto !lo1'i
dcnsis (TI1S.).) 

Adults of this species, about 5 mm. long, are similar to small 
houseflies. They emerged in June, July, and August from cones 
of white fir and Douglas-fir. The host on which they were parasitic 
was not determined, but is probably one of the cone moths. 
(Hopkins U.S. Nos. H201j, 12535d-2.) 

Other Larvaevoridae 

Several other species of Larvaevoridae were reared from cones 
but their host and identification were not learned. (Hopkins U.S. 
Nos. 12529b, 13274g, 13295g, etc.) • 
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FAlUILY LAUXANIIDAE 
iUineuia jlaveo{a (Col{.) 

Desc1·i1Jtion.-The adults are peculiar light-yellow flies about 
4 mm. long, with large mesothorax covered with sparse long black 
hairs, small abdomens, and wings longer than the body. 

Hosts.-Cones of Abie.c; concolor. 
Notes.-Not very much was learned concerning the habits of 

this species. The larvae apparently feed on decaying plant material, 
and were found in cones feeding on decaying scales and bracts. 
Sa/Jromyza spp. 

These are light-yellow flies with long clear wings. The larvae 
apparently feed on decaying cones, eating the scales and bracts. 
Adults emerged during May and June from ponderosa pine cones 
which had lain overwinter on the ground under the snow. Nothing 
else was learned of their habits. 

FAMILY LONCHAEIDAE 

The adults of the Family Lonchaeidae are small shiny black 
flies, the auxiliary vein entire and the tibia without preapical 
bristles. The larvae live in plants and decaying vegetation and 
some may be predaceous. 
Earomyia spp. fil' seed maggots 7 

The maggots of this group of flies are one of the most abundant 
and important fir seed destroyers. 

Desc)'iption.-Adults (fig. 17) are rather small metallic shiny 
black flies; bodies -I mm, long, wings much longer than abdomen, 
G mm, long; auxiliary vein of wings distinct, basal cells present; 
front rather narro\\', with single orbital bristle. 

The larvae (fig. 18) are white, footless maggots about 8 mm. 
long and 1 mm. wide when full grown; body composed of 12 dis
tinctly constricted segments, all roughened by very small bristles, 
tapering to head; anterior spiracles fan-shaped with 12 lobes on 
tip; head with two large black hooks or mandibles attached to 
cephalopharyngeal skeleton, which is also black, and plainly visible 
through the skin; posterior end without prominent apical spines, 
but with two prominent chitinized blunt anal tubercles. 

Puparia are dark reel and coarctClte, 5.5 mm. by 1.75 mm.; finely 
annulated; anterior end "with two projections, remnants of the 
anterior spiracles; posterior end more 01' less rounded with two 
prominent blunt projections, remnants of the anal tubercles. These 
puparia differ from those of the large dipteran by their small size 
and by having the two prominent anal projections; also by the 
fact that they are always found in the soil. 

7 In the eal'ly rcaring~ at Ashland, Ol'cg'., from AllieH cones fl'om California, 
Orcgon, WaRhington, and Colorado, it wag thought that only one species of 
Lonc/wr!(t waR 1'C)Jl'cRcntcd. This species 'was variously misidentified as 
Lone/wen 1'il'icic()w Mcig., L. 1'llfil(u'si,Q lVIacq., L. albital'His Zett., and L. 1Jolita 
Say. Recently McAlpine (5:2) has )'cviewed this group, placed them in the 
g"cnus BCl/'Oll1yi(( Zett., and described five new species. Since these species were 
not recognized carlier, the notcs refer to a composite of this group, and the 
individual habits cannot now bc separatcd. 
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FIGl'm; 17.-·_·Adults or fit· !'l'C'd 1l1ag'g-(}t~, g(lt'lI1l1l/irt spp., X ii. 

" 
IWtl·:·;",l

}·'IGI'I1J·! IB.--Lan·HP and IJll}Ht(' of lil' ,,('pel mag-got!', ('om
l110nly d('~t)'llt'lh'(' to ('Olll'" and ,,('(·ds of white Ii)', :-. 2.:i. 

Eggs 11l'(' \\'hitl', long (Li 111m.), nal'l'OW, gourd-shaped, -with 
one end smalll'r than the oUWI'. 

ella }'(tctl}' ()f rllf m(/{I' .-L'POll breaking open a white fi J' cone 
in August and Sl'ptemlwr, olle may see the whitE" footless maggots 
wriggling out oj' the seed J1Par the point of attachment. They seem 
to feed elltil'l'ly within the seed Clncl/)ore thl'ough the cone scales 

• 
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only to reach the seeds. Seeds mined by these species are flat and 
limp, generally almost black in color and show the exit hole of the 

• 
emerging larva. 

Damage by these species differs by locality and year. The 
maggots often destroy from 1 to 2 percent of fir seeds where they 
are present and may" destroy up to 2G percent of the seeds in 
single cones. 

Hosts.-Cones of Abies concolol', A. gl'Clllclis, A.. magnifica. A.. 
?nagnifica val'. slwstel1sis, ::.ncl A. Zasioc(ll']Ja. 

Distrilndion.-California, Oregon, V{ashington, British Colum
bia, Alberta, and Colorado; probably throughout the range of 
western true firs. 

Seasonal histol'Y Clnd Iwbits.-Females oyipositing on white fir 
cones were first observed by the writer on June 18, 191 G. \'lith 
their heads toward the tip of the cone. the~' felt around until 
they found a suitable place, usually at the juncture of two cone 
scales; then they backed o\'er the place and inserted the spear
shaped ovipositor under the edge of the cone Rcale. Several jabs 
were made with the ovipositor apparentl~' la.dng an egg with 
each jab. From 1 to cl· eggs were found in a group. The female 
then remo\'ed her odpositor and ,,-ipecl it off with her two hind 
tal'si and 111o\'ecl to another spot. One [(>male was noticed to spend 
more than an hour on one cone, laying eggs on e\'elT part of it. 
Odposition continued until July 2;3. 

Eggs 111a~' be found uncleI' the cone scales, with the tips of the 
eggs protruding. from earl~' June to the ('nd of Jul~'. 

The small maggots (fig. 19) hatch fr0111 the eggs within a few 
da~'s and then enter the cone and search out the seeds. Fil'st larvae 
were observed on June 2cl. On July 18. small I-111m.-ma!:;gots were 
found completely within the :,('(~ds. During the summer they bore 
in the seedR, rarely clesh'o~'ing more than two seeds pel' Imya. 
By the middle of Sentembel' most of the 1an'ae reach full growth, 
leave the coneR, and drop to the ground to pupate. 

Pupa ria are formed in the ground from the middle of September 
until cold weather; the maximum pupation occurs about the first of 
October. Some lalTHe may still 1)(' found in the ('(meR in December. 

A few adults emerge the next gpring in :\lar('h. April, :\Iay, and 
.June; mORt of the brood remain in the soil as pupa ria and emerge 
the second spring. A few may emerge after the third ",inte:- r.eason. 
The maximum emergence occurs about the tin:;t of April; thus, 
there appears to be one 1>ipnnial generation anel a partial annual 
generation of this fly. an adaptation to the ntriable cone crop and 
food supply. 

Pal'Clsit('s.-No parasites han' been r('arecl from this specieR. 
The new Rpecies set up by :\[cAlpine (;'jJ) consist of the fol

lowing fi\'e. 

Baro",),;a allit'IIl'" ~1(.Alpin4' 

This species "has yellow tarsi. dark calyptral fringes, a cluster 
of stigmatal bri~tles, and a hail',\' sterllopil'uron. It can be sepa

• 
rated from most species in the group by Its hairy eyes and its 
wide cheeks" (;),2) . 
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FIGl'RE l(J.~l\Ju'£!:.I!ob of /,'o/'I1JIIUill "JlP. which PtlWI'gpt! in Jal',!);p 
<juuntiti(·,. fl'01I1 whitt> iiI' ('(JI1(>S, 

Hosts.-\\·e~tel'l1 .:lliies inrlllclill.U" ,·L Iwwliilis. ,.\. COllc%r, A. 
[J1YOldil'l, and A. J/1II[!lIijica. 

DisiTilndill)/ ,-Cali rornia, ())·p}.wn, \Yashi Ilgton, 13 ri ti~h Co
lumbia, and Colorado. 

Life histo)'y ((fir! 1z'lhit~,-:'\lcAl]liJw 1'PI)(1rt('d: "The rearing 
records fo)' ((hietlllll sugg(~sts that the SPl't'il'S usually passes two 
winters in til(> pupal stagf.:'. HO\w\,pl', as p\'idp!1('p(l hy thrf.:'e speci
mens reared from l'Olll'S of :lliic.'llOlllfliilis in British Columbia, the 
series rC:'ared from A hies [1},(lJuli.'l ill British Coll1miJia 1Jr 'II'. 
G. Mathers and tbe majority or tlw SIll'cil1ll'lls l'parpd frol11 A7)ies 
COllco/OI', Hopkins "L'. ~. :\0. 111:1Ila, in California, it sOl11Ptimes 
emerges after spl'ndil1g only (lIlt' wintl'l' in tilt' ]ll1paria. 

"According {o tJw l'paring 1'('('o1'(ls a row lCllwhal'icls enH:'rgecl 
from lots bearing Hopki ns F. S. :\ CiS. U:-):1xj and 1:2:)(} J (' aftt'\' the 
third winter season. Speeinwl1s of IIhi( til III "'l'\'(' J'('an'c1 from both 
these lots and son1(' mar han' !'('l1ll\i 1ll'c1 ~1 ~'('aI'S j 11 (1H' JlU pal stage. 

"\)"hethel' tl1('s(> il'l'p!.('ulal'itil's OCt'lU' in tlw lip1d js not known. 
Rearing techniqul's l11a'~· hun' Cl(h'('!'sl'ly afl'pc:ll'd tIl(> natural train 
of eyent::; COlll1E'cte<l with diapallsP amI PI1H>l'gPl1l'l'; but it is 110t 

impossible that a fl'ClctiUll of path g!'}H'ratiol1 el1H..'!,!H'S annually • 
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over a period of 3 years. This would ensure the continuation of 
the species through years that few or no cones are produced." 

• Earomyia barbara :l\IcAlpine 
lVIcAlpine stated: "The species has the following combination 

of characters: Tarsi yellowish, calyptrae dark, eyes bare, one to 
several stigmatal bristles, sternoplueron haired on the disc, and 
notopleuron bare except for the usual two bristles. It is the smallest 
species discussed in this paper and, in the larval stage, the most 
general (apparently not the most abundant) pest of cones." 

Hosts.-Abies concolor, A. magnifica, Pic(la enge/manni, P. 
glauca, Pinus 1Joncie1'osa, Pseuciotsllg(( menziesii, and TSllga mer
tensiaJ1a. 

Distribution.-Califomia, Oregon, British Columbia, Alberta, 
and Colorado. 

Life history and habits.-According to McAlpine: "All of the 
type material reared from cones of Douglas-fir emerged the spring 
following collection. This seems to indicate that on this host in 
British Columbia and Oregon the species completes its life cycle in 
1 year. '1'he same is true of specimens reared from cones of 
ponderosa pine (Hopkins U. S. No. 132:)15) in Oregon. But, in 
view of the limitations of the data concerning Hopkins U. S. 
material from cones of Abies COli c%r, A.. magnifica, Picca engel
nlClll1li and Tsug({ )1le/·tellsiana, and because a number of species 
are invol\Ted in each of these experiments, nothing "ery definite 
can be deduced about the length of the life cycle of these specimens. 
HO'wever, since some specimens in these lots emel'ged O\'er a period 
of ;3 years, the possibility remains that Rometimes barbara may 
spend more than one winter in the puparia." 

Earo1llyia bret·is/ylala ~rcAlpine 
McAlpine stated that this species "has yello\\, tarsi, dark 

calyptral fringes and several stigmata I bristles. Characters that 
distinguish it from other similar species are: Bare eyes, narrow 
cheekS. and hairy sternopleuron." 

Hosts.-Mainljr from cones of Abies concolor and, in limited 
numbers, from cones of Abies magnifica. 

Distribution.-CalifQrnia, Oregon, and Colorado. 
Dite histo?'y and habits.-Accol'ding to McAlpine: "Rearing 

records of bl'edstylatn indicate that the species uSllCllly remains in 
the pupal stage for two winters. However, under laboratory con
ditions a few adult specimens emerged after only one winter from 
Hopkins U. S. lots 11430a, 12;)385, 12560e, 1322(~cl, 13298cl, and 
lA200f. Because of this and the limitations of the Hopkins rearing 
records there is no war of being certain that some of these speci
mens are not breristyZata adults. In one case, Hopkins U. S. lot 
12;>64e, emergence occurred after the pupadn passed three winters 
* * * It seems probable that each generation of the species 
emerges over a period of se\'eral years-the ma.iorit~, appeHring 
after the second winter." 

EaromJ'ia lOllgis/Jlala j\[eAlpine 

• M~Alpine stated: "Lol1gistylata is a large, hairy, anthomyid-like 
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species with orange-yellow metatarsi, dark-brown calpytrae and 
fringes, hairy eyes, numerous stigmatal hairs and elongated ab
domen. It is so named because of its very long ovipositor." 

Hosts.-"The preferred host seems to be the cones of Abies 
magnifica; it has also been reared from cones of Abies gnmclis, 
and Abies conco[o1'/' 

Distribution.-California and Oregon. 
Life history and lwbits.-"Information from the Hopkins rec

ords indicate that longistylata usually completes its life cycle in 
1 year, i. e., adults emerge each spring after passing 1 winter, only, 
in the pupal stage. It should be noted, however, that the rearing 
e..'Cperiments from which specimens of /ongistylat([ 'were reared, 
yielded adults over a 2-year period. In spite of the fact that most 
of the flies 'which emerged the second spring can be traced to 
other species, some of them may be longistylata" (.,)2). 

Earomyia aqllilonill McA1.I)ine 
This species was not included in any of the rearings from cones 

taken in the United States and appears to be restricted to Canada. 
McAlpine reported: "E. aquilonia is an entirely dark species, 
apparently with a northwestern distribution. The following char
acters distinguish it from all other Earomyia species known to me: 
Tarsi entirely dark brown to black, calyptrae and fringes blackish, 
wings bro,ynish-fumose, eyes pubescent, several or more stigmatal 
bristles; disc of sternopleuron with numerous stiff hairs; body 
velvety black, especially in the male." 

Hosts.-Abies lasiocCll']J((, Pselldotsllga mell::i('sii, and L(()·i.1: 
laricina. 

Distl'iblltion.-British Columbia and Alberta. 
Life history (lncZ habits.-McAlpine. quoting R. W. Reid, Forest 

Zoology Laboratory, Calgary, Alberta, stated: "* * * it seems 
rather certain that the species has a l-year life cycle. 

"Frequently <1 or :5 larvae were found burrowing throughout 
the cone, feeding on cone tissue and seeds. 'Yhen removed from 
the cone and placed on a flat plane, they often curled up, locking 
the anterior and posterior segments together. Release was sudden, 
and spring-like, mOYing the larva 1 or 2 inches." 

FAMIT~Y LYCORITOAE 
Brllflpill cO[Jro[J"illl (Lint.) 

The tiny, black midges were reared from the acol'l1s of Cali
fornia white oak and the seeds of Oregon ash in California and 
southern Oregon. No information was obtained on the larval 
habits, but most of this family are fungus feeders. (Hopkins U.S. 
Nos. 322~16, 32317.) 
Bradysia pllllri,~eta (Felt) 

Adults were reared from Douglas-fir cones in interior British 
Columbia, according to a note fr0111 D. A. Ross of the Forest 
Biology Laboratory, Vernon,British Columbia. 

• 


. ' 

Brmlysill spp. (=S.'iara spp.) 
Other undetermined species of this genus were reared from • 
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cones of white fir at Ashland, Oreg. Emergence occurred from 
April 12 to June 8 from cones of the previous season. (Hopkins
U. S. No. 12560y.)

• FAMILY MUSCIDAE 

Hy/emYll (Pegohylemyia) alJietis Huckeu 
larger white-fir cone maggot 

Description.-The adults (fig. 20) are large, shiny black or 
brownish-black flies, 8-9 mm. long, partly dusted "with gray and 
covered with scattered long, black bristles; wings 7 mm. long, 
clear, light brown, grading to yellow at the base; halteres yellow; 
cells of wing widely open at apex (.38). 

:· "" ~\ 
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FIGl'RE 20.-Lal'vue, pupae, and adult of the 
lat'get· white-fir cone maggot, HlIlem1J(~ a/delis,
X. 3.5. 

Eggs are long (about 1.7 mm.), narrow, and pearly white, 
gourd-shaped with one end smaller than the other. 

The la1Tal body is "white, composed of 13 segments, 8 mm. long, 
to 2.6 mm. wide tapering to the head, which has 2 great hooks; 
anterior spiracles with 18 lobes. 

The puparia are dull yellowish-red to brown coarctate; 6.5 mm. 
by 2.5 mm. Old anterior spiracles remaining as two large anterior 
projection..;; posterior end more Or less blunt with numerous small 
projections representing the larval apical spines; body slightly 
annuiatecl. This puparium is often found within the cone, embedded 
in resin in its gallery. It differs from puparium of Em'omyia by 
its large size and duller color, and by the absence of the two 
prominent anal tubercles possessed by the ECLl'olllyia. 

Characte)' of damage.-The large white maggots of this species 
bore through the scales and seeds in the heart of white and red 
fir cones leaving a mass of pulverized material in their wake. The 
damage is often considerable but varies from year to ~Year and also 
by localities. It may run as ;dgh as 30 percent of the seed. Other 
times cones may be bored, but less than 2 percent of the seeds 
damaged. Galleries are distinguishable from those of the cone 
moths by their very ragged margins, caused by the tearing action 
of the two great hooks carried by the larvae. 

• H osts.-Cones of Abies concolo1'. Similar larvae found in cones 
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of Abies 1nagnific(~ val'. shastensis. Probably occurs in other fir 
cones in its range. 

Dist1·ib'ution.-Southern Oregon and California south to Quincy; 
probably occurs over the wider range of the host trees. 

Seasonal hist01'Y Clncl habits.-Oviposition of this species was • 
first observed in the field near Ashland, Oreg., by the writer on 
June 22, 1915. The female performed in much the same manner 
as EU1·omyia. With head pointed toward the tip of the cone, 
she backed up and inserted the tip of the ovipositor under a cone 
scale, remaining in this position from 30 seconds to 2 minutes. 
Several eggs were laid in each cone. On July 17 oviposition was 
at a maximum and was observed until July 23, 1915. 

Eggs were found under cone scales from June 22 to July 23. 
First larvae were observed hatching July 17 (fig. 21). The 

small larvae follow along the surface of the cone scale feeding 
superficially. On reaching the center of the cones they feed upon 
seeds (fig. 22), and as they develop they bore through the scales 
from one seed to 8nother, forming tortuous burrows throughout 
the cone. It is common to find 4 or 5 of these larvae in an infested 
cone. Some cones were killed as early as June 25, and on July 23 
contained full-grown larvae. Prepupal larvae in pupal cells in the 
cones were observed as early as August 12. 

EPQ-76Gt 

FIGURE 21.-Hatching' eggs of the ill 'ger white-fir cone maggot, 

under bracts of white fir cone, X 8. 


The' first puparia were found October 7, and during this month 
and November most of the larvae pupated. Most of the larvae 
formed their puparium inside the cones embedded in pitch in 
their galleries; many of them left the cones and formed the 
puparium in the soil. • 
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EPQ-57G!J 

FIGURE 22.-Larva of lal'ger white-fir cone maggot in 
its gallery in a white fir cone. 

Some adult flies emerge from puparia from April 25 to June 7 
in the year after their attack on cones, but an even larger number 
appear to remain as puparia for another year and emerge in the 
second spring. By this retardation, the species is protected from 
extermination by a cone-crop failure. 

Parasites.-None specifically recorded. 
Hylemya (Pegohylemyia) anthracina (Czerny) 

hemlock cone maggot 
Another species of Hylemya very similar to H. abietis but 

com:iderably smaller was reared from mountain hemlock cones. 
Adults emerged from cones of the 1914 crop between April 6 
and 28, 1915. Larvae were not observed. The habits of this species 
are similar to the above as reported by Kangas and Leskinen in 
1943 (41). 

Flies identified . as near this species were reared from cones 
of Sitka spruce from Crescent City, Calif. Adults emerged between 
April 28 and May 14 from cones of the previous year's crop. 
(Hopkins U.S. No. 14266c.) Tripp (75) reported a species close 
to this working in cones of white spruce in southern Ontario. 
"Eggs are deposited between the cone scales about mid-May, 
usually during the pollination period when the scales are open. 
They hatch in 4 to 5 days. The maggots tunnel spirally about 
the radius, eating through the bases of the scales and destroying 
the seeds. In June, after about 3 weeks feeding, they tunnel their 
way out of the cone and drop to the ground" 'l'hey overwinter as 
pupae and emerge in early May." Tripp found that this species 
had ol1ly 2 larval instal'S, as contrasted with a normal of 3 for 
most anthomyiid species. 
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FAMILY PALLOPTERIDAE 

Palloptera sp. 

".',. . ":"r:'~ .",' '~i:r'" .' ,,,,,~:. , ." ,,;'" '.,' ,~ '; {. . '''--.' '. 

This small, light yellow fly, 3 mm. in length, with long wings 
emerged in May from wb'lte fir cones of the previous year's crop 
at Ashland, Oreg. Nothing is known of its habits. (Hopkins U. S. 
No. 13228v.) . 

FAMILY PIOPHILIDAE 

Mycetaulus sp. 

The adults 
(ne

are 
ar costalis Mel.) 

\ 

small flies, 2.5 mm. long, with light yellow 
thorax and dark abdomen. The larvae are long, slim, and white 
with black line markings on anterior body. The larvae were found 
March 19 feeding on the scales and seed bracts of wet sugar pine 
cones which had been killed by cone beetles the previous fall, and 
which had lain on the ground over winter. Emergence of 18 adults 
occurred in June. (Hopkins U. S. No. 14285B.) 

FAMILY SPHAEROCERIDAE 
Leptocera spp. 

These are small black flies, 1.5 mm. long, with prominent body 
bristles and clubbed antenna with prominent arista. Adults 
emerged during late April and through May from cones of white 
fir and ponderosa pine, and seeds of bigleaf maple. The habits 
were not determined. (Hopkins U. S. Nos. 14203c, 13228p, 
14423c.) 

ORDER HEMIPTERA BUGS 

FAMILY ANTHOCORIDAE 

AntllOcorus sp. pirate bugs 

The adults are small, 3-4 mm. long, flat, clear-winged bugs 
with sharp pointed heads, and light-brown wings. One or more 
species were reared from the cones of Sitka spruce, the ~,dults 
being found between the cone scales from August through October. 
They were probably predaceous on aphis or scales not noted in 
the collections. 

Triphelps tristicolor White 

The adults are small, 1.5-2 mm. black pirate bugs which are 
found commonly in the western States feeding on scales, aphis, 
and mites. Adults emerged from one lot of Oregon ash seeds in 
October. The host was not determined. 

FAMILY PENTATOl\HDAE 

Elasmostethus cru(;~atus (Say) 

One large stink bug of this species with yellowish-green thorax 
and wings emerged from one lot of sugar pine cones in Februal'Y. 

• 


it was probably a stray. • 
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ORDER HYMENOPTERA WASPS 
More than 100 species of Hymenoptera were reared from cone 

• 
and seed insects at the Ashland Laboratory. Most of these were 
parasitic on destructive cone and seed pests, a few were phyto
phagous, and some were hyperparasites and inquilines. Of the 
seed-feeding groups, the most important are the seed chalcids of 
the genus Megastigm.us. Other destructive forms are included in 
the families Cynipidae, Diprionidae, and Eurytomidae. A large 
number of the parasitic species discussed here were named from 
series reared in connection 'with the Ashland cone- and seed-insect 
rearings. Notes as to biology, host, and distribution are not uni
form, but go only so far as the material at hand justifies. 

The nomenclature is that established by Muesebeck et al. in 
their comprehensive synoptic catalog of the Hymenoptera of North 
America (62). The reader is referred to this catalog for citations 
of original descriptions and synonyms. Some additional references 
to economic literature are given in the following notes. These 
notes are arranged in systematic order by Superfamilies, but 
alphabetically by family, genus, and species under each Super
family. 

Superfamily Megalodontoidea 
FAMILY XYELIDAE 


Xyela spp. 

Small yellowish-white larvae of this genus have been collected 

many times in great abundance as they drop from staminate cones 
of ponderosa pine to enter the soil to pupate. Repeated efforts to 
rear the larvae through to adults have invariably ended in failure, 
so that adult and larval forms have not been definitely associated. 

The larvae have subcylindrical bodies, ,vith short, conic, func
tionless thoracic feet and no abdominal feet. The color is yellowish 
waxy white, with transparent skins. Head small, rounded, same 
color as body except faintly brownish around mouth and with 
very small black eyes. Length about 8 mm. 

The larvae feed in the pine catkins in early spring and reach 
maturity at the time the catkins mature, about the middle of May 
(15). The larvae then drop to the ground to pupate, where they 
probably remain until adults emerge the next spring. One genera
tion a year is assumed. 

The species apparently does very little damage to the catkins, 
for even infested ones produce pollen in abundance. Collected 
from California and Oregon. (Collection: Hopkins U. S. No. 33746a 
and others.) 

This or another species about three sixteenths inch long has been 
reported by Little (50) as abundant in the staminate cones of 
pinyon just before maturity. 

Superf(lmily T enthredinoidea 

FAMILY DIPRIONIDAE 

• 
Allgomonoclenlls libocedrii Rohwer incense-cedar cone sawRy 

Adult sawflies are thick-set, shining blue-black, with the abdo

http:Megastigm.us
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men brick-red or orange, except for the last three tergites. Length 
5-9 mm. 

The sawfly larvae, with seven pairs of prolegs, were found 
feeding in cones and on twiglets of incense-cedar near Siskiyou, • 
Oreg., September 18, 1915, by P. D. Sergent. Cocoons were formed 
in November 1915, attached to the walls of a cage in which the 
collected material was confined and beneath the soil on the bottom 
of the cage. The larvae remained in cocoons until they emerged, 
from June 28 to July 2, 1917. The species was named from this 
one collection. No further biological information has been obtained. 

Superfamily lchnemnonoidea 

FANnLY BRACONIDAE 
Agathis acrobasidis (Cushm.) 

The adult has a black thorax and large golden yellow abdomen. 
It was reared from California black oak acorns at Ashland, Oreg., 
emerging June 3 from acorns matured the previous fall. Its insect 
host was not determined. 
Agathis nllcicoLa (Mues.) 

This is reported by Dohanian (14) as an important parasite 
of Melissopus latife1'1'eanus in acorns and And1"icus galls in Cali
fornia and Oregon. 
Allorhogas n. sp. 

These small dark brown braconids with amber legs, 2 mm. long, 
emerged from ponderosa pine cones which had been killed, but 
were no longer infested by cone beetles. Various species of insects, 
including E1'nobius species, emerged from these cones. The host 
insect was not determined. A few adults emerged in December 
1913, and 61 adults emerged from June 2 to July 17, 1914, from 
cones of the 1912 crop. Collections represented by Hopkins U. S. 
Nos. 10832ba and 10887g. 
Apanteles californiclls Mues. 

This species, which was originally described as a parasite of 
the lodgepole needle miner in California, was reared from the 
cocoons of Eucosma bobana in cones of Jeffrey pine in southern 
California. Adults emerged in August. 
Apanteles laspeyresiae Vier. 

The adults are very dark brown braconids. Length 3.5 mm. 
They are important primary parasites of the larvae of the pine 

cone moths LCtSpeY1'esia pipemna, L. misdtata. and Hedulia in
j"ectiva in ponderosa and Jeffrey pine cones in California, Oregon, 
and Idaho. When mature, the larvae spin a thin, membranous, 
silky cocoon in the galleries of the host. Pupation occurs in the 
spring from April 15 to June 15, and emergence occurs from April 
]5 to June 23 in the year after cones mature. There appearf. to 
be one annual generation. 
Apanteles spp. 

Other species of Apanteles emerged from cones of white fir • 
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(Hopkins U. S. Nos. 12560w, ww and 12571a), limber pine 
(13249d), Douglas-fir (13295d), and acorns of California black 
oak (14279f). In each case, only 1 to 4 adults emerged. 

• 	 Aplziclius bijasciatus Ashm. 
This species was reared from a lot of Douglas-fir cones from 

Ashland, Oreg. Five adults emerged between April 22 and May 5. 
The genus is normally parasitic on aphids (Cina1'a spp.), but in 
this case the host was not determined (Hopkins U. S. No. 142:34j). 

Blacus spp. 
Three adults of this genus emerged in May from Shasta red fir 

cones of the previous year's crops, near Ashland, Oreg. (Hopkins 
U. S. No. 14200h). Five adults of this genus emerged between 
March 15 and June 26, 1915, from Douglas-fir cones of the 1914 
crop neal' Ashland. No information was obtained as to insect hosts. 

Bracon erucarum (Cushm.) 
These small braconids emerged from one lot of Douglas-fir 

cones collected at Ashland, Oreg., in November 1913, which were 
infested with Ba1'ba1'c~ colfaxiana. Eight adults emerged between 
February 17 and June 12, 1914. The host was not specifically 
determined. Muesebeck et al. (62) records it as distributed in 
Colorado, Utah, Arizona, Idaho, and Oregon. 

Bracon rhyacioniae (Mues.) 
The adults are small brown braconids with nearly black heads 

and thorax, bright yellow abdomens marked with brown dorsally, 
and with smoky brown wings. Length about 4 mm. The species 
was described from adults found parasitizing Rhyncionia sp. on 
ponderosa pine in Nebraska. It has also been reared from cones 
of white fir, from cones of Douglas-fir infested with Bcwbara 
colfaxiana aud Dio1'yct1'ic~ ctbietella, from Engelmann spruce cones 
infested only with LaspeY1'esia youngn1LU, and from twigs of 
Coulter pine infested with Dio1'YCt?'ict sp. In these cases the host 
was not specifically determined. Emergence occurred from April 
27 to July 6, but mostly in May from cones of the previous season. 
Probably found throughout the West, as it was reared from 
California, Oregon, Colorado, and Montana, and recorded by 
Muesebeck (62) from Idaho, South Dakota, and Nebraska. 

Bracon xantlwnotus Ashm. 
Syn. (Bracon (Hub1'obmcon) hopkinsi Vier.) 

These are small, dark-bro'wn wasps 2.5-3 mm. long, with 
cloudy iridescent wings, black thorax, and light-colored abdomens. 
They have been found to be parasitic on a number of lepidopterous 
hosts from California, Oregon, and Washington east to Colorado 
and New Mexico (57). They were reared from Douglas-fir and 
ponderosa pine cones from Ashland, Oreg., but the specific hosts 
were not determined. 

Chelonus 	sp. 
Two small black braconids of this genus were reared from 

• berries of western .i uniper from Hilt, Calif. The host was not 
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determined, but is presumed to be some lepidopteran. (Hopkins 
U. S. No. 12513a-4.) 
Coeloides 	scolyti Cushm. 

These parasitic wasps are variable in size, from 3 mm. long ~ 
for the males to 7 mm. long for the females. The heads and ab
domens are orange yellow, the thorax dark brown, and the wings 
dark smoky brown. This species is commonly parasitic on Scolytus 
from California, Oregon, and Washington east to Colorado (72). 
It emerged in May from singleleaf pinyon cones in southern 
California which were infested the previous year with Cono
phthonls monophyllae and Enwbius 1nontanus. It was presumed 
to be parasitic on the Conophth01·US. 

Doryctes paci/icus (Prov.) 
This species was reared from old persistent cones of knobcone 

pine from McCloud, Calif. The cones were infested with the cone 
borer Pa1'atima conicolCL. On March 31, a D. pacijicus pupa was 
found in the pupal cell of the host, and the adult emerged June 
21. It is distributed from northern California through Oregon, 
Washington, and British Columbia. 

Eubadizon new species 
Several new species of Eubadizon (B1"achistes) were reared 

from cones, the most important of which was one from cones of 
ponderosa and sugar pines.s 

Species A.-These are small black-bodied braconid wasps, 4 
mm. long, which were reared in considerable numbers from 
ponderosa and sugar pine coneR, from California and Oregon. 
Emergence occurred from January to July, but mostly in April 
and May from cones of the previous year's crop. Some adults 
emerged the second spring. The wasps were presumed to be 
parasitic on either Conophthonls or E1'nobius, as species of these 
beetles were common to practically all lots from which this parasite 
was reared. Collections: Pinus ponderoscL, Hopkins U. S. Nos. 
10832g, 10875b-6, 10870f, 10876j, 11472d, 12539L, 13205i, 13302c, 
14224g. Pinus lambe1'tiancL, Hopkins, U. S. Nos. 10833d, 10871d, 
10872d, 10878b, 10890e. 

Species B.-Two collections of a E'ubadizon were made from 
singleleaf pinyon cones in southern California. Both collections 
were infested with E1'nobius sp., and one with Conophtho1"US sp. 

Species D.-One adult emerged in April from cleaned seeds of 
red fir from the Tahoe National Forest, Calif., collected 2 years 
before. This may have been a stray. The only other insects present 
were M egastigmus spp. 

Species E.-Eight adults emerged August 26 to October 1, 1915, 
from the 1914 crop of cones of Sitka spruce from Crescent City, 
Calif. These adults were solid amber yellow in color; female 5 
mrn. long with 6 mm. long ovipositor. The cones were infested 

8 Two of these new species have been named and described by C. F. W. 
Muesebeck in FOUR NEW SPECIES OF EUBADIZON NEES FROM WESTERN UNITED 
STATES (HYMENOPTERA-BRACONIDAE). Brooklyn Ent. Soc. Bul. 52 (2) :51-56. 
1957. ~ 
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with several different insects, including LaspeYl'esia sp. and 
H enricus sp. The host of this parasite was not determined. (Hop

• kins U. S. No. 12557f.) 
Species Y.-A large dark braconid, with clear wings, red legs, 

and a light streak on the lateral portions of the abdomen, was 
reared from several lots of Douglas-fir cones, from the coast of 
Oregon to Elliston, Mont. Adults emerged in May and June from 
cones of the previous year's crop and from 2 years previously. 
The host was not determined. (Hopkins U. S. Nos. 12:502e, 14211d, 
13260el.) 

Species Z.-One adult of Eubadizon emerged June 23, 1917, 
from acorns of California black oak of the 1916 crop at Ashland, 
Oreg. The host was not determined. (Hopkins U. S. No. 14279h.) 
Macrocentrull aegeriae nohwer 

This small, black braconic1 has rufous legs and iridescent ,'lings, 
length 8 mm., ovipositor 8.75 mm. It is parasitic on a large 
number of lepidopterous hosts and is found throughout the United 
States except in the southern tier of States. It was reared from 
cones of white fir and Shasta reel fir, in which it was presumed to 
be a parasite of B((1"bam col/a.riana sislciyozwna. Pupae were 
found in cocoons on cone scales in April, and emergence occurred 
from April 19 to II'Iay 22 in the year follo\ying cone maturity. It 
is also reported as a parasite of Las}JeYl"esia CZlPI·f8S(l1W. 

lUacrocelltrlls allcylivorltll Rohwer 
This species of braconid, which is founel throughout the United 

States, was reported by Dohanian (14) as parasitic on lIfeHssopus 
latife7"1'eanus in Oregon and California. It was reared from 
California black oak acoms at Ashland, Oreg., which were in
fested with this and other species. Adults emerged June 28 to 
July 2 the year after acorns matured. 
Meleorlls imlaglllor (Riley) 

These medium-sized yellow braconids were found to be parasites 
of Dio1"yctria aU1'Ctnticella in cones of knobcone pine at Patricks 
Creek, Calif. Larvae and pupae '\Vere found in the pupal cells of 
the nost on July 1. Emergence occurred from July 16 to 20. The 
species is recorded from the Atlantic to the Pacific, parasitizing 
a wide variety of lepidopterous hosts. 
iUicrotypus dioryclrille Rohwer 

This yellow braconid, length 5.5 mm., was found to be parasitic 
on DionJct1'if1, CL1tranticella in cones of knobcone pine from Patricks 
Creek, Calif. Larvae and pupae were found in pupal cells of the 
host on July 1. Emergence occurred between July 8 and 20, 1916. 
This was the type material from which the species was described. 

• 

Orgillls dioryctrille Gahan 
This large dark braconid "vas found to be parasitic on Dioryct1'if1, 

auranUcella in cones of knobcone pine from Patricks Creek, Calif. 
Larvae and pupae were found in the pupal cells of the host on 
July 1. Emergence occurred between July 8 and 29, 1916. The 
species was described from this material. 



86 TECHNICAL BULLETIN NO. 1169, U. S. DEPT. OF AGRICULTURE 

Phanerotoma erythrocep7wZa Rohwer 
Adults of this wasp have orange-colored heads and basal parts 

of abdomens. Thorax and tip of abdomens are dark brown. Length • 
5 mm. The type series was reared from pondel:osa pine cones, 
Glenwood Springs, Colo., which were infested with ponderosa pine 
cone moths Laspeyresia pipemna (erroneously called £. t01"eutn). 
Others were reared from Jeffrey pine cones from California, 
infested with the same species or its near relative HedulicL injec
tiva. Both times the cones were infested only with these pine cone 
moths; so it can be reasonably presumed that this wasp is parasitic 
on these species. Emergence occurred during June in the year 
following the attack Lfi the cones. 
Phanerotoma fasciala Provo 

This species, which is widely distributed through the United 
states and Canada, was bred at Ashland, Oreg., from acorns of 
California black oak. Adults emerged from May to mid-July from 
acorns of the previous ye~1l"'s crop. Muesebeck (62) reported it is 
parasitic on M elissopus latife?Teanus. 
Phallerotoma laspeyresiae Rohwer 

The adults are black with clear wings and orange-yellow legs. 
Length 5 mm. They were found to be parasitic on the pine cone 
moths LaspeY1'esiCi pipemna, L. miscitatCL, and H ecllllia injectiva 
in ponderosa and Jeffrey pine cones from California and Oregon. 
Pupae were found in the pupal cell of the host on April 11. Adults 
emerged from April 19 to July 1 in the ye:lr after moth attack on 
the cones, and some emerged during the same period in the second 
year, indicating a 2-year diapause. According to a note by S. 
A. Rohwer of April 21, 1914, "This belongs to a group where the 
egg of the parasite is laid in the egg of the host, although the 
parasite kills the larva after the cocoon is spun." 
PiwlIerofoma tibialis (Bald.) 

This species was reported by Dohanian (14) as a parasite of 
the filbert worm iVIelisso]JIlS latife?TeanUS in Oregon and 1Vash
ington. The species has been reared from other lepidopterous hosts 
from the Atlantic to the Pacific. 
Spalhius 	californicus Ashm. 

These small, light-brown braconid wasps, 3 mm. in length, 
emerged from one lot of sugar pine cones of the 1913 crop col
lected at Ashland, Oreg., February 14, 1914. Emergence of nine 
adults occurred the same year from April 9 to June 19. The insect 
host ,vas not determined. The species was described from the 
Santa Cruz Mountains of California. 

FAIUILY ICHNEUl\10NIDAE 

CalliephiaZtes c01mtockii (Cress.) (=Ephillites) 
DesC?·iption.-This is a very common species of ichneumon. 

The adults have black heads and shiny black bodies ·with reddish
to-yellow legs; wings clear with iridescent green and red splotches; 
stigma consisting of black triangular splotch on anterior margin • 
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of forewing. Males with bodies about 9 mm. long; abdomen with 

• 
10 segments; underside of second to seventh segments white with 
a black longitudinal n1ark Oli the side; antennae with 28 cylindrical 
sessile joints; labial palpi 5-.iointed, rather short, white; maxil
lary palpi 5-.iointed, whHe, shorter than the labial palpi. Females 
similar to males with bodies 10 mm. long, and ovipositors 12 mm. 
long; maxillary palpi black. Larvae white, 6 mm. long, 2 mm. wide, 
tapering to both ends; body composed of head and 13 segments. 
Antennae consisting of two small bristles. 

Hosts.-IJarval parasite of Ba1'bm'cL colla:t:iana varieties col
la.d((na, t((;riloliella, and sis1ciyouana common; also L((speYl'esia 
1)i1)e1'((11[£, L. miscitata, and H eclul(( h1.iectil'(l,' Dio1'yct/'ia (mmnti
cella, H olocem S1)., and probably other cone moths. Also reared 
from material containing Laspe!J1'esia CII]Jl'eSS(l1W and L. yOUl1,qana. 
Reported in the literature from other species of Lepidoptera and 
from Pissodes. 

Notes.-Ac1ults emerged in September and October from cones 
of the current year's crop and again in March, April, and :May 
of the next spring. Maximum emergence occurred from the middle 
of April to the middle of l\![ay. In general males emerged about 
2 weeks ahead of the females. Apparently there are two genera
tions annually. About 2;-) percent of the Douglas-fir cone moth 
broods 'were parasitized by tIlis species. 

Callie ph ia/il's 1I.1I";(·0/a ClIsh Ill. 

This species was reported by Dohanian (1.',) as an important 
parasite of ]I.[elisso]J1l8 Z({tijel'l'eamlS 011 filberts in Oregon, Cali
fornia, and vVashington. It was reared in April at Ashland from 
the previous year's crop of bigleaf l-:"aple seeds infested with 
Pl'o/eote1'as aeSC1{Zal1Cl. 

Cal/iefJhiaites spp. 
A species of this genus \vas reared from the cones of Engelmann 

spruce from Manitou, Colo. The pupae were found in April in 
the galleries with tlle remains of LaspeY1'esia ?JOlmrJ((I1(L larvae. 
Adults emerged Mar 16-19 from cones of the previous year. 
(Hopkins U. S. No. 12408bx.) 

Another species was reared from Sitka spruce cones from 
Crescent City, Calif. It emerged in May :from the previous year's 
cones. (Hopkins U. S. No. 13231e.) 

Another species was reared :from mountain hemlock cones at 
Ashland. Oreg. Two adults emerged in May 1916 from cones of 
the ]914 crop. (Hopkins U. S. No. 12f:if:i9h.) 

Cmn popIpx (lrgyn,.~thiCle (Rohwer) 
The adults are small, black-bodied wasps with the ventral 

portion of the abdomen and legs light yellow. Length L1.f:i mm. 
This species was reared from the cocoons of Al'gyresthic(; libo

ced1'e71n infesting the cones of incense-cedar, at Ashland, Oreg. 
Adults emerged from April 12 to May 28 in the spring following 
maturity of the cones, from May 8 to 31 in the second year and 
from May 30 to .June ,J of the third year. The type was described 

• from this collection. 
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'Campoplex conocola (Rohwer) 
The adults are jet black ichneumons with red 1egs; length 

7.5 mm. The species was described from ad ults reared from • 
isolated pupae of DiO?'yct?'ia cCLmbiicola, (Dyal'), found infesting 
twigs and buds of Coulter pine at Julian, Calif. Other adults 'were 
reared from larvae and pupae in cells of Dioryctria uumnticelln 
in cones of knobcone pine and from cones of white fir and 
Douglas-fir infested with Dio1'YCt?'icL abietellcL and other cone 
moths. The species appears to be primarily a parasite of Di01'yct1'iu 
spp. in California, Oregon, and British Columbia. Emergence 
occurred in September and October from cones of the current 
year and in April to July of the next year, thus synchronizing 'with 
the two annual generations of Dio1'yctria spp. 

Campoplex laspeyres;ae (Rohwer) 
Descri'ption.-The adults are of medium size, ''lith black thorax, 


dorsal portion of abdomen black, ventral portion 'white to light 

yeBow, and legs yellow to orange. Length 7.5 mm. ,vith short 

ovipositors (2 mm.). 


Hosts.-Probable parasites of LClspem'esia, 2)ilJemnU, L. misci
tata, and H eclulicL injectivCl, in cones of ponderosa pine. 

Dist'ribution.-California, Oregon, and Colorado. 
Adults emerged in May and June from cones infested by cone 

moths the previous year. Some held over and emerged in the 
second year. 

Campoplex miller; (Rohwer) 
This small ichneumon, length 4.5 mm., was 1'eared from sugar 


pine cones of the 1913 crop at Ashland, Oreg., between March 4 

and May 9, 191<1. The cones were infested with Diorycb'in abie

tella, and this moth was assumed to be the host. (Type collection: 

Hopkins U. S. No. 10833d-3.) 


Campoplex spp. 

Other members of this genus, or possibly one of the named 
species, were reared from ponderosa pine cones from Glenwood 
Springs, Colo., and from Jeffrey pine cones from central California. 
Adults emerged in May and June from cones of the previous year's 
crop. They were presumed to be parasitic on LCLspeY1'esi(~ spp. 
(Collections: Pim{s ponde1'osa Hopkins U. S. No. 10857e; Pinus 
jef!1'eyi Hopkins U. S. Nos. 10831ca, 1H77bb.) 

Coelichnell1ll0n brllnneri (Rohwer) 
Desc1'iption.-Adults are large, slender, black ichneumons with 

black legs; head and front tibia marked 'with white. Length 9-12 
mm. 

Host.-Dio1·ycb'ia aunmticella in ponderosa pine cones. 
Dist1ibution.-Rocky Mountain region, Idaho, Montana, Colo

rado, and Utah. 
Notes.-Adults emerged in November from the pupae of a 

Dio1'YCt1'ia, infested in August. Most emergence occurred in May 
from pupae parasitized the previous year, Several adults emerged • 
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from one lot of cones in which the only recorded moth was 
Las]1eY1'esic~ 1niscitatcL, but it was not ascertained whether this was 

• the host species . 


Dicneioills pnt.'ifiells (Ashlll.) 

One of these ichneumon adults emerged in December from 

ponderosa pine cones collected at Ashland, Oreg., the previous July. 
No information was obtained as to its insect host, and it may have 
been hibernating in the cone. (Hopkins U. S.No. 12532f-2.) 

[Jicne/oills proh. n. sp. 
A few adults were reared from Douglas-fir cones at Ashland, 

Oreg. Habib, unknown. (Hopkins U. S. Nos. 13209bd-3, 6, 7.) 

EXOc/lllS evelr;ne Rohwer 
These small ichneumons, length 6 mm., were reared from the 

pupae of BCLrbm·a. colfa:riana siskiyollo.na, in the cones of of white 
fir and from Bco'bam cO/fCLxiana colfaxiallCl in the cones of Douglas
fir in southern Oregon. Larvae were found in the pupae of the 
host in September and emerged the next year as adults in March, 
April, and May. These rearings represented the type material. 

Celis lellellll.~ (Say) 
This widely distributed species was reared from one lot of 

ponderosa pine cones collected at Ashland, Oreg. It emerged in 
March from cones of the previous year's crop. Nothing was deter
mined concerning its biology. 

Clypla eLwlr;ne Cushm. 
Descl'iption.-This was a very common parasite collected from 

white fir and Douglas-fir cones. The adults (fig. 23) are black 
with ventral surface of abdomen white and with orange-red legs, 
and wings without an aerolet. Length 8 mm., antennae 6 mm., ovi
positor 6 mm. 

• 
EI'Q-i70S 

FIGURE 23.-Pupae and adults of GlYJltn et'etriae, a common parasite of the 
Douglas-fir cone moth. 

http:siskiyollo.na
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Hosts.-Ba1·bam caljaxiana, probably all varieties; also Hol
coce1'a sp. 

Dist1·ibution.-California, Oregon, Washington, Montana, and 
Colorado.. • 

Notes.-Larvae were found in the pupae of the host as eurly 
as July and a few adults emerged in August. These represented 
the fall portion of the brood. Others overwintered in the pupal 
cases of the host, pupated in March, and emerged in late March, 
April, and May. There appears to be one and a partial second 
generation each year. 

Glypla rllfisclltellaris Cress. 

This species was reared from ~[elisso7JUS Zatijel'l'eanus larvae 
by Dohanian (14) from hazelnuts in California, Oregon, and 
Washington. 

HorogclIes spp. 

Several species of this genus were reared from cones, mostly 
as single individuals. 

From white fir cones at Ashland, Oreg., one adult emerged 
April 3, 1915, from 191<1 cones. (Hopkins U. S. No. 12560x.) 

Also at Ashland, one small ichneumon of this genus was found 
among ponderosa pine cone scales in December (Hopkins U. S. No. 
12532i), and one emerged in May 19H from sugar pine cones 
collected in September 1913. 

One adult emerged in June from acorns of California black oak 
collected at Ashland the previous fall (Hopkins U. S. No. 13294f). 

From mountain hemlock cones collected at Mt. Ashland, Oreg., 
one adult ,vas reared from the pupa of EupithecicL S1JC1'lIwphagcL 
Dyar, emerging July 12, 1916, from cones of the 1914 crop. 
(Hopkins U. S. No. 12559ix.) 

ItopleClis evetriac Vier. (=Itoplcctis plesia Rohwer) 

Dcscl'i7Jtion.-The adults are small black ichneumons with short 
ovipositors, yellow legs, with tibia and tarsi on hind legs banded 
with white and black. Length 6 mm. Ovipositor 2 mm. 

Hosts.-BaTbw·cL colja,dcmcL varieties in Douglas-fir and white 
fir cones. Reported from Rhyaeionia and Dim'yet'ria spp. Also 
reared from Oregon ash seeds. 

Dist1'ibution.--California, Oregon, Washington, Montana, and 
Alaska. 

Notes.-Larvae and pupae of this species were found in the 
cocoons of BCLl'bcLnL coljaxiana. Adults were found in cocoons in 
December, but emergence occurred mostly in April and May in 
the spring following infestations of these fir-cone moths. There 
appeared to be one generation a year. 

lloplectis sp. 

Two adults of this genus emerged from Monterey cypress 
cones collected at Pacific. Grove, Calif., in October 1914. The 
host was not determined. (Hopkins U. S. No. 12579k.) • 
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MesoslellllS gracilis Crf~SS. 

• 


, . 

• 


The adults are pale yellowish-rufous, with l1ead, antennae: and 
mesothorax black varied with white. Length 7 mm. Widely dis
tributecl through United States. One adult emerged July 8, 1916, 
from a pupal cell of Dioryct1'ia ([umnticellcL in the 1916 cones of 
knobcone pine collected at Patricks Creek, Calif. (Hopkins U. S. 
No. 14265hx.) 

IVeoxorides lJOrelllis (Cress.) 
D(>sc1"iptioll .-The adults of this species of ichneumon have 

long legs, the forelegs and femora yellowish-red, the hind tarsi 
and tibia black. 'l'hey hold their abdomens at an upward angle. 
Length 10-12 mm. Antennae 8 mm. 

Hosts.-Commonly found in cerambycid and buprestid larvae. 
Adults emerged in May from Jeffrey pine cones of the previous 

year's crop at Kyburz, Calif., containing Hedulia infectivCL (ItLas
])C'Jjl'(>sia to)'C'utn") , but whether the ichneumon 'was parasitic on 
these cone moths was not determined. 

Plwl'ogelles sp. 

Adults of this genus have been reared from Douglas-fir cones 
in southern Oregon. They emerged in May and June from cones 
of the previolls year's crop. The host was not determined. (Hop
kins U. S. Nos. 12510bb and 12535ta.) 

Phaeogeninl Genus? Spedes? 

One adult of an unkno,vn genus of this tribe was reared from 
the pupa of LaBpeYl·C'siCL cll]J1"eSBaIW infesting lVIonterey cypress 
cones at Point Lobos, Calif. It emerged in December from cones 
collected the previolls August. (Hopkins U. S. No. 13264fx.) 

P;mpZopterlls cUllocola (Ro]lwer) 

Description.-The adults are black ,vith reddish legs, the pos
terior tibia and tarsi dusky, wings hyaline WWl venation dark 
brown. Length about 7 mm. 

H()st.-BCLrval'(t. colf((;1"iana in cones of true firs and Douglas-fir. 
DistTivutioll.-Califomia and Oregon. 
Notes.-Larvae were found in tIle pupal cells of the host insect 

in the fall of the year, and the adult parasites emerged from 
March 27 to May 15 the next year. lVIaximum emergence occurrp.d 
about April 10. 

Pimploplerlls tlakrnmlle (Ash m.) (--:-Lissonota clioryctriac Rohwer) 

The adults are dark ichneumons, with a red spot on the dorsal 
thorax, and with red legs. Length 5 111m. 

J. M. :Mi1ler and J. E. Patterson found this species parasitizing 
Dio1"yctr-ia a~t1·unticell(L in cOllet~ of kllobcone pine at Patricks 
Creek, CaUf, June .9, 1916. Larvae and pupae were found in the 
pupal cells of the host insect on July 1; emergence occurred 
between July 8 and 10, 1916. This species was also found para
sitizing Melisso]J?ls lutife1'1"ean'Us in acorns of CaUfornia black oak. 
Pupae were founel in February, and adults emerged in April. 
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Pimplopterus evetriae (Uollwer) 

THe adults are black, except for white patches on legs, 'with 
posterior tibiae and tarsi reddish; wings hyaline iridescent with 
dark brown venation. Length 5 to 6.5 mm. • 

This species was reared from Douglas-fir cones, all from C.hey
enne Mountain, Colo. In foul' lots of material it was found para
sihzing the larvae of a cone moth, Holcocel'a sp. Larvae ,vere 
found in parchmentlike cocoons within the host cocoons of Hol
cocem sp. in December and Januat:y. Adults emerged early the 
next summer from May 16 to June 20. Unfortunately, the material 
sent to Rohwer for naming was labelled a parasite of "Evet1'ia 
taxifoliella." A search of the original records failed to indicate 
any instance where it was actually reared from this host, that is, 
Ba1'bam colfa:dana ta;(:ifoliella, although it may be a parasite 
of this species. All lots of material showed P. evetr'iae to be para
sitic on H olCOCe1'(L sp. 

Pimplopterus incollstalls (Cushm.) 

This species has been reported by Dohanian (14) as a parasite 
of Mel'iss01J71S Zntifen'enllus intilbert llutS in Oregon and Cali
fornia. It probably will also be found parasitizing this moth in 
oak acorns. 

PimplopterliS SPl}' 

Several unidentified species of this genus 'were reared from 
fir cones. The host was not determined. (Collections: Hopkins 
U. S. Nos. 12538n2, p2, 13297c from Abies cOl1colO1'; 13296e from 
Abies l1wgnifica shastensis.) 

One new species of this genus 'vas reared from the moth 
Eucosrnn ?'eciss01'ia}w from lodgepole pine cones. 

Poemellia americana (Cress.) 
The ac1u1ts are black, anterior coxae and legs white, their femora 

yellowish behind, pos'::erior legs honey-yello'w, abdomen with venter 
whitish, ovipositor shorter than abdomen. Length 9,4 mm. 

This species of ichneumon, identitied by S. A. Rohwer in 1916, 
was reared from cells of Paratimia conicol(~ in knobcone pine 
cones and from galleries of La.'3]Je!}1'esia 1J1:penma and H ed'lllia 
injectivn in cones of Jeffrey pine. In Jeffrey pine this species 
may not have been actualIy parasitic on the cone moths. Pupae 
were found in November, and emergence occurred the next spring 
from March 2L1 to May 18. 

This species is listed by lVIuesebeck (62) as distributed only in 
the East, and the present species may be a closely related western 
form. 

Scambus epllialtoides CUfhm. 

The adults are smaU, black ichneumons 7 mm. long, with yellow 
legs, antennae 5 )11m., and ovipositor 9 mm. 

This species was reared from cones of .vhite fir, Sitka spruce, 
Englemann spruce, and blue spruce, from California, Oregon, 
Colorado, and Montana. In the fir cones it was found parasitizing • 

, ' 
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the larvae of B(I,?'ba?'((, colfaxiana siskiyouana. Larvae were found 
in the cocoons of the muth in November from which adults 
emerged the follovving spring. The species was reared from spruce 
cones infested with LCGSpe!}1'esia, YO'l.m,qm1(L and was presumed to 
be parasitizing this species. Adults emerged from April 1 to May 
20 the year after infestation by the cone moths. 

Scamlms [Jlerophori (Ashm.) 
This species is reported by Muesebeck (62) as transcontinental 

in distribution, parasitizing many species of Lepidoptera including 
P1'oteote?'W3 aesculcula. From one lot of bigleaf maple seeds infested 
with P1'oteote1'as aescuZcma which were collected at Ashland, Oreg., 
in October 1916, a species of Scct1nbus emerged in June 1917. No 
other information was obtained concerning it. (Hopkins U. S. 
No. 14296c.) 

Scml/blts sp. 
Another species of this genus emerged in July 1919 from moun

tain hemlock cones of the 1917 crop collected at Yosemite National 
Park, Calif. (Hopkins U. S. No. 13344c.) 

Syrplto('I01ULS spp. 
Single adults of this genus emerged from cones of white fir 

and Shasta red fir in April and May following maturity of the 
cones. The host was not determined, but the genus is known to 
parasitize Diptera. (Collections: Abies concalo?', Hopkins U. S. 
No. 12577k; Abies 11wgnifica val'. slwstensis, Hopkins U. S. No. 
lL1200h.) 

Superjo", il)' Clwlcidoidea 

FAMILY ENCYRTIDAE 
Copifiosoma sp. 

The adults are tiny black wasps, 1.5-2 mm. long, with irides
cent green and blue prothorax; antenna with 9 joints; abdomen 
sharp-pointed. Larvae are small white footless grubs, 2 mm. long; 
body composed of 14 segments, tapering toward both ends. 

Many colonies of these small chalcid wasps were often found 
parasitizing completely the larvae and pupae of Dim'yct1'icL, Bar
Zwm, and EupitheC'ia cone moths (fig. 2<1.) As many as 936 adults 
emerged from 9 larvae. Emergence occurred from March 22 to 
May 25 in the year after their parasitizing of the larvae, from 
cones of white fir, Shasta red fir, and mountain hemlock. (Collec
tions: Abies concolo?', Hopkins U. S. Nos. 12538kx, 12560kk, 
13290ix, 13298ii ; Abies magnifica shastensis, 14200m; Tsuga 111,e1'
tensiaruJ, 13344d.) 

PelltaCllemlts sp. (close to Imccltlatriclts Howard) 
Adults of this genus emerged from larvae in cocoons of A1'gy

?'esthia liboced?'ellcL from cones of incense-cedar, from March 4 
to May 6 in the year after maturity of the cones. Cones collected 
at Julian, Calif. (Hopkim; U. S. No. 13280fx) ; and at Ashland, 
Oreg. (Hopkins U. S. No. 12565g, gg). 
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FIGURE 24.-Larvae of a pm·.lsitc, C01Jic/otlol1w sp., filling the larval skin of 

Dio?'!JcU-ia aiJietellfL lm:\'ac. 


FAMILY EULOPHIDAE 

E/achertus g/acia/is Ashm. 

These tiny 'wasps, 1.5 mm., were reared from cones of white 
fir, acorns of California black oak, and seeds of bigleaf maple 
from southern Oregon and eastern Colorado, where it l)arasitized 
various lepidopterous cHterpillars. In white fir, large numbers of 
pupae were found in the cocoons of Barbara col/a;1;iana sisJciyou
ana in September. Adults emerged from these cocoons from 
March 29 to May 1 the next year. In oak acorns, adults were 
reared from the pupal cells of Melissopns latijen'eanu8, emerging 
from March 4 to June 3. Apparently, the species is widely dis
tributed in the West from Colorado to Oregon and Alaska. 

E/m:herlllS spp. 

Other species of this genus 'were reared from cones of white 
spruce, knobcone pine, lodgepole pine, Coulter pine, and Douglas
fir. In the lodgepole cones, collected at Yosemite National Park, 
Calif., black pupae were found in the pupal cells of Eucosma 1'ecis
s01'i(Lna, and with the remains of the host larvae in March. Seven 
naked parasitic pupae were taken from one pupal cell of the 
host. This parasite is evidently an external feeder, as the host 
larval skin was intact and parasitic pupae were lying adjacent 
in the pupal cell. This species was mixed with Euclenl-S sp. in the 
rearings. (Hopkins U. S. No. 13375bx.) 

From Coulter pine coneR collected at Julian, Calif., in September, 
three adults emerged the next July. The host was not determined. 
(Hopkins U. S. No. 13278h.) 

Entedon sp. 

Two adults emerged in November from recently matured 
Jeffrey pine cones collected at Pine Valley, Calif., in August. The 
host was not determined, hut this may be parasitic on Ernobius 
sp. (Hopkins U. S. No. 13276h.) • 
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Euderus sp. 
Six adults emerged in Mayor June from lodgepole pine cones 

collected at Yosemite National Park, Calif., the previous fall, 
along with many Elcwhe1·tus sp.. These may be parasitic on .Eucos
m(L'reciss01"inna. (Hopkins U. S. No. 13375bx.) 
HySSOPllS evelrhu! (Girallh.) 

These are very minute chalcicl flies which were reared from 
a vial containing a pupa of the cone moth BCL1'ba1'n coltnxi(11w 
from near Ashland, Oreg. Emergence occurred in December 1915 
from Douglas-fir cones of the 191cl crop collected near Colestin, 
Oreg., on June 30, 1914. They were assumed to be parasitic on the 
('one moth. 

Dohanian (14) reported the species as parasitic on M elissopus 
Zatiterrennus. H.•T. Rust, at the Coeur d'Alene, Idaho, Forest 
Insect Laboratory, reared the species in quantity from the pon
derosa pine cone moth Las]Je.l}l·esia mi8cilalc~. Except for the 
emergence record, nothing was determined concerning its biology. 
Hyssopus sp. 

Adults emerged March to June 1916 from the 1915 crop of 
acorns of California black oak at Ashland, Oreg., from the pupal 
cells of Melisso}Ju,s ZntifelTeanlls. (Hopkins U. S. No. 14218cx.) 
HySSOPllS thymus Gii:allit 

Adults are very minute dark chalcid flies. A colony of pupae 
were found July 1, 1916, in the pupal cell of, an(1 with the larval 
remains of Dio1'!Jctrin alll'(Lllticell(~ in green cones of knobcone 
pine c(,1jectec1 at Patricks Creek, Calif., June 9, 1916, by J. M. 
Miller .and J. E. Patterson. Fourteen adult flies emerged between 
July 8 and 20, 1916. This species is also parasitic on Rhyacionm 
in Nebraska, Virginia, and Connecticut. 
PlIrllcrills sp. 

Two males emerged in October 1916 from seed of the 1916 
crop of Oregon ash at Ashland, Oreg., and many more emerged 
in June of the next year. The host was not determined. (Hopkins
U. S. No. 14295c.) 
TetraslicllllS ell ry.~l)pae (Crwffl.) 

Black pupae of these tiny parasites were foimd in November 
in the galle:ries of ilielissopw; i(Ltife1TeanHs in acorns of California 
black oak at Ashland, Oreg. Adults emerged from May 29 to 
June 3 the following year. They ·were presumed to be parasitic 
on the acorn moth. The species is widely distributed from the 
Atlantic to the Pacific. 
TelrasliC/uu 	strobilw; Burks 

Adults are minute, metallic blue-black flies with sharp-pointed 
abdomens, and clear wings except for a stigma below the anterior 
margin of the forewing. Length 1.5-2.2 mm. 

The type series of this species was reared from Douglas-fir 
cones of the lD38 crop collected at Jenny Creek, Oreg., by J. E. 
Patterson, November 26, 1938. The cones were infested with fir 

{ 
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cone moth Barbam colfaxiana. Thirty adults emerged from De

cember23, 1938, to May 3, 1939. They were assumed to be para

sitic on the cone moth. 

Tetrastichus spp. 

Hundreds of small adults of Tet?"(tticlws spp. were reared from 
various lots of cones, but only a few host insects were determined. 
Most of these TetTastichus have not been specifically identified, 
or named if they were new. 

One species was found parasitizing a gall-forming Itonididae 
midge, Janetiella siskiymt, in seeds of Lawson cypress. One hun
dred and two adults emerged in September from cones maturing 
that month. (Hopkins U. S. No. 1254Llbx.) 

A few to many small black adults emerged from two lots of 
cones of Monterey cypress collected at Cypress Point, Calif., 
by J. M. Miller. Emergence occurred in May and June from 
cones that matured the previous fall. The host was not determined. 
(Hopkins U. S. Nos. 1086'1L, 13313i.) 

Several collections of pondero$a pine cones near Placerville, 
Calif., were found to have a species of Tet1'CtStichus, apparently 
parasitizing the seed chalcid M egastigl1ntS cLlbi!1·ons. Larvae and 
adults were found in March in hollow seeds which had been 
infested with the larvae of Megastig?nus. Larvae, pupae, and new 
adults 'were found in seeds in April and May; by the middle of 
May nearly all were adults. One seed was found to contain as 
many as 35 adult parasites. (Hopkins U. S. Nos. 14216dx, 11462ax, 
11468b.) 

One species of TetTastichus was reared from cones of bigcone 
Douglas-fir from Figuero Mountain, Calif. (Hopkins U. S. No. 
31974b.) 

A species of TetmstichU8 was reared very abundantly from 
cones of Douglas-fir collected from California, Oregon, Montana, 
and Colorado. This species was parasitic on the fir cone moth 
Ba1'ba1'((, colfax'iw;u(' ta:l;ifoliella. Larvae were found in the pupal 
cells of the host and emergence occurred both in the spring, from 
April through June, and in the fall. As many as 83 adults emerged 
from 2 host cocoons. (This species is represented by a large . ' 
number of collections from Douglas-fir, including Hopkins U. S. 
Nos.10848c, 10899b, 11475c, 125351', 12538cx, 13202k, 14211e, and 
14292c1.) 

Other species of 'Petrastichus were reared from cones of western 
redcec1ar (Hopkins U. S. Nos. 13256b and 31664) and from moun
tain hemlock cones (Hopkins U. S. No. 13344e). 

Another similar species of Teh'c(stichu8 was reared from the 
white-fir cone moth Bm'ba1'a colfaxiana siskiyoucma from cones of 
white fir (fig. 25). (Hopkins U. S. Nos. 12529d2, 12538c2, 
13228m.) 

FAMILY EUPEL~UDAE 

Eupelmus sp. (nearlimncriclc Howard) 
These are very small metallic green wasps about 3 mm. long. 

They e111el'ged July 1-3, 1914, fro111 ponderosa pine COllOS of the '.;1 
• "I> 
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FIGURE 25.-Larva of a pal"asite, TetmsUclms sp., of the white-fir 
cone moth, Bwrbn1"(/' coljaxi(l.1w si.sk'iyo1lmw, in a larval gaIJel'Y
of an infested white fir cone. 

1912 crop collected December H, 1913, which were infested with 
the ponderosa-pine seed moth Laspellresia, pipe1"ana. (Hopkins
U. S. No. 10870e.) 

Other species of this genus emerged from white fir cones 
(Hopkins U. S. No. 125640) ; and from cones of Douglas-fir col
lected at Quincy, Calif. (Hopkins U. S. No. 14292g) . 

Many adults of this genus emerged in April, May, and June 
from seeds of Oregon ash which matured the previous fall. These 
seeds were collected at Ashland, Oreg., and were infested with a 
weevil and chalcid larvae. (Hopkins U. S. No. 14202f.) 

FAMILY EURYTO~nDAE 
Some members of this family are phytophagous, feeding in seeds 

and plant galls. Others appear to be parasitic. 

Ellryloma sp. near jllnifJerina Marc. 

The adults are shiny .iet-black tiny wasps with pointed abdomens 
al1d clear wings except for small brown stigma in forewing.
Length about 2 mm. 

The larvae of this species infest juniper ben-ies, forming cells 
in the seed. Berries of the 1914 crop of western juniper were 
collected by P. D. Sergent at Hilt, Calif., May 20, 1914, when 

http:coljaxi(l.1w
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larvae and pupae of this species were found in cells in the seed. 
Thirty-nine adults emerged between May 30 and June 13, 1914. 
About 25 percent of the 1913 crop was infested by this species. 
(Hopkins U. S. Nos. 12513a2

, 10840c.) 

Eurytoma spp. 
Many other species of E~t1'ytorncL were reared from cones, and 

a few of these appeared to be definitely phytophagous. The most 
important of these ,vas a species reared from the seeds of Douglas
fir. The larvae were found feeding, developing, and pupating in 
the seeds, in every way similar to the behavior of seed chalcids. 
Adults emerge in April, May, June, and July of the year after 
con,e maturity, but an even larger number were found emerging 
lateiJ] the spring of the second year. (Collections: Hopkins U. S. 
Nos. 10808h, 10874g, 11475b, 12535m, 13202m, 14292f.) 

Another seed-feeding species was reared from the seeds of 
Oregon ash at Ashland, Oreg. Nine hundred and eighty-six adults 
emerged from March to July 26 from one lot of seed that matured 
the previous fall, and 509 adults emerged in October from seeds 
of that year's crop. It was estimated that 15 per cent of the 
seeds were infested. (Hopkins U. S. Nos. 14202e, 14295f.) 

A few adults of E1l1'yt011W were reared from cones of white 
fir (Hopki11s U. S. No. 12503b), ponderosa pine (Hopkins U. S. 
No. 10875b1 ), and western redcec1ar (Hopkins U. S. No. I3256c). 
Nothing was learned concerning their habits. 

FAMILY PTEROlllALlDAE 

Aceroceplwla lItrovio/acea (Crwfd.) 
The adults are small black wasps, smooth polished, with long 

flat heads and strong mandibles; abdomen 'with a purple luster, 
the thorax above with bluish and greenish luster; nine antennal 
joints, smoky wings with stigmal club close to margin. Length 
3 mm. 

The type of this species was reared from pinyon cones at Las 
Vegas, N. Mex. The cones were infested with COllophthorus edulis. 
It was also reared from pinyon cones from EI Paso County, Colo. 
Each time this species was assumed to be parasitic on the cone 
beetle. The species has also been reared from limber pine cones 
from Colorado, where pupae were found in the pupal cells of 
Conophtho1"lIS flexilis on January 27, and in San Diego County, 
Calif., from Coulter pine branches infested with il1agcZcLlis, Pity
ophtho1'US, and Cylincl1'ocopt~t1'lts. Pupae were found in January 
in the pupal cells of the host insect, and adults emerged from 
the middle of June to July 5 from cones of the previous season. 

AmlJlymerlts verrliter (Norlon) 
Adults are small wasps with head and prothol'ax green, thorax 

and base of abdomen blue-green; apex of abdomen purple-bronze; 
antennae I3-jointed, 'with 4 basal .ioints yellow; coxae green, 
remainder of legs yellow; apical tarsal joints blackish; males with 
yellow band about middle of abdomen. Length 0.12-0.13 inches 
(3.0-3.3 mm.). This species was reported by lVIuesebeck (62) as 
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a parasite of Ba1'ba1'a, colfaxuLna colfcLxiana. It was also reared 
by H.J. Rust from the ponderosa-pine seed moth La.speYTesi-a 
1niscituta, at Coeur d'Alene, Idaho, in 1935 and 1936. The species 
was not identified from the numerous Amblym,erus spp. reared 
at the Ashland Laboratory. 
Amblymcrlls SI)P. 

These small chalcids are often metallic green with bronze reflec
tions, yellow legs, and red eyes; 1 to 3 mm. long; sharp-pointed 
abdomens; and clem' \vings with a single stigmal club. A large 
number were reared from fir and sprLlce cones, <md may have 
been parasitic on J.lfegastignms spp. 

From white fir cones, adults emerged from October to mid
November in the year of cone maturity, and again the next spring 
from mid-April to mid-June. The host was not deter·mined. Cali
fornia and Oregon. (Hopkins U. S. Nos. 12538s-2, 13228g, and 
14201k.) 

From reel fir cones, larvae were fonnel attached to the larval 
skin of il1eg({stigmHs pinus in January. One adult emerged in 
June. CalifornIa. (Hopkins U. S. No. 14209hx.) 

From Shasta red fir cones of the 1915 crop, 89 adults emerged 
i'rom April 21 to June 16, 1916. Oregon. (Hopkins U. S. No. 
14200g.) 

From Douglas-fir cones, many small chalcids of this genus 
emerged from March 23 to June :3 in the spring following cone 
maturity. They had metallic-green bodies wIth bronze reflections; 
yellow legs lmdred eyes. Tbe host was not determined. Oregon and 
Colorado. (Collections: Hopkins U. S. Nos. 10834g, 13295e, 14211b, 
14234i.) 

From Engelmann spruce cClI1es from Colorado, adu1ts emerged 
in June after cones reached maturity. (Hopkins U. S. No. 108495.) 

From Brewer spruce cones from Oregon, adults emerged in the 
laboratory from October 15 to February 16. The host was not 
determined. (Hopldns U. S. No. 18836B.) 

From western redcedal' cones frol11 Oregon, three adu1ts 
emerged. No host was noted. (Hopkins U. S. No. 31664c.) 
CacfI(lcis sp. 

Adults are metallic green 01' bronze, with yellow legs and large, 
clublike stigma in their forewings. Length 2 mm. One adult was 
collected frol11 ponderosa pine cones at Ash1and, Oreg., in Decem
ber, and one emerged the fol1o-wing June. The host was not deter
mined. (Hopkins U. S. Nos. 12532g, 13302d.) 

flabrocytus spp. 
Several of these small bronze 01' metallic green chalcids emerged 

i'rom cones 01' seeds. Two adults emerged from one lot of extracted 
seeds of white fir from central California. They were presumed to 
be parasitic 011 the seed chalcids Me,qasr;ip1nllS spp. (Hopkins 
U. S. No. 11i118(1.) Six adults emerged from extracted seeds of 
Shasta red fir from southern Oregon which were heavily infested 
with Megastigmus 1Jinu.s. The Hab1'ocytus appeared to be para
sitic on the seed chalcids. (Hopkins U. S. No. 31666B.) About 150 
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adults emerged in October 1916 from the 1916 crop of Oregon ( 

;ash seeds collected at Ashland, Oreg., and many more emerged 
the following June. The host was not determined. (Hopkins U. S. 
No. 14295e.) 

Hypopteromlllu... 81'1" 
Several species of this genus were reared from cones and seeds. 

One adult emerged from extracted seeds of 'white fir from the 
Sierra National Forest, Calif. (Hopkins U. S. No. 11418c.) One 
adult emerged July 31 from isolated seeds of Shasta red fir col
lected in southern Oregon the previous September. '1'hese seeds 
were infested only with the seed cha1cid 111e,qa.sti,qmus 1Jinus. 
(Hopkins U. S. No. 14205hx.) Some 272 adults of this genus 
emerged from April 29 to July 26 from seeds of Oregon ash 
collected at Ashland, Oreg., in October of the previous year. These 
seeds were infested with the ash seeel weevil Th!lSCLll(Jcnemis sp. 
(Hopkins U. S. No. 14202c.) 

Psychoplwgns olllnivorw; (\Valkt!r) 
These small chalciels, whieh are commonly found parasitizing 

many species of Lepidoptera 1n the Enstern States, were reared 
from ponderosa pine cOlles from Palmer Park, Colo. They emerged 
in the fall from cones col1ected the previous fall. '1'he insect host 
was not determined l but was probably Dioryct1'ia CLumnticella, 
which was infesting these cones, since this species of chalcic1 is a 
general parasite of Lepidoptera. 

RllOPlllicllS p"it:hripm",is (Crwfd.) 
These small (2-3 mm. long) bright, meta1lic green chalcids, 

with bronze abdomens Hnd bright reel eyeR, are known to be para
sites on various small bark beetles and weevi1s, such as C1}lind'l'o
copt'n1'1U;, Pissodes, Dellcl1'octonlls, PolYomph1ls, and Scolytus. In 
the cone rearing, they emerged from sugar pine cones from Coles
tin, Oreg., which had been killed by attacks of the cone beetle 
COlw}Jhtho1'lUl lftmbel'i icL'J1({(, and had fal1en to the ground at an 
early datc. Cones wcre collected on July 18, and two of these chal
cids emerged ,] uly 30 and August 2. They may have been para
sitizing the cone beetles. rEhis species is widely distributed. 

Syst(lsis SIl. 
Two adults of this l,!;enns ('merged hl November from maturing 

cones of Coulter pine collected at Julian, Calif. (Hopkim; U. S. 
No. 13279f, g.) 

ZllC1I10l;hlora milleri C.:wf(l. 
DesC?'i]Jtion.-The adults are small, coppery-green wasps with 

sharp-pointed abdomens which are longer than head and thorax 
combined, legs reddish-honey-colored, eyes red, wings hyaline; 
al1tenl1ae 13-jointed with ring joints, the third subquadrate, the 
la&t 3 forming a club which is slightly enlarged. Length 3 mm. 

Hosts.-Cones of white fir, blue spruce, Coulter pine,. Jeffrey 
pine, ponderosa pine, and Douglas-fir, where it was found para
sitizing LCLS1JeY1'esia spp. 
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Dist1·ibution.-California, Oregon, and Colorado. 

Notes.-The species was described from Yreka, Calif., where 


J. M. Miller found it parasitizing the pupae of the Jeffrey-pine 
seed moth LaS2JeYl'esin pipemna. and Heclulia injectiva, 01' both. 
Several individuals were found in each parasitized pupae. Since 
this record, the species has been reared many times from LCLSpey-
1'esicL spp. in various cones, and may possibly be parasitic on 
other insects, but ibo, parasitism on other hosts is very uncertain 
and needs further checking. 

Some emergence has been noted in the fall of the year from 
cones of the Cl'.iTent year's crop. Possibly this is the emergence 
of parent adults. Larvae have been found in larval chambers 
of LaspcY7'csia and with remains of the host larvae in November 
and December (fig. 26). Pupae have been found in the pupal 
cells of Las)JcYl'csia from December through April, and emergence 
has followed from January 2 to July 3. lVlaximum emergence 
occurs during May and June. Many aclults have been found 
hibernating among cone scales in December. 

EI'Q-7710 

Fromm 26.-Lal'vae of a parasite, Z(/calochlo?'(~ 
'1/l.ille)'i, in larval galleries of the vine seed moth, 
LuspeljJ'c::;ia lJipenl1la, in the axis of a pondel'osa 
pine cone. 
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This is one of the most common parasites emerging from cones 
infested with Laspeyresia spp. 

FA~lILY TORYMIDAE 

Genus Megastigmu,~ seed chalcids 
The larvae of this genus are for the :nost part phytophagous, 

living and feeding within the seeds of various plants (69), 
Several species are seriously destructive to the seeds of conifers, 
particularly Douglas-fir, true firs, and spruces. Only one named 
species is found in pine (M, albij1'o11S in ponderosa pine). Recently 
another species, as yet undetermined, was reared from Pinus 
rnontezumae val'. nlClis from near Mexico City. 

The adults are small, antlike, subglobose wasps with clear wings, 
except for a dark, well-defined, clubbed stigma below middle 
anterior margin of forewing; the females with a long, curved 
ovipositor about as long as, or longer than the body, which varies 
from 2.5 111111. to 6,5 mm. in different species. Colors vary from 
black to brown or lemon yellow. 

The eggs, described by Crosby (10), are "white, smooth, and 
spindle-shaped, with a very long pedicel at the anterior end and 
the vestige of one at the opposite end." 

The larvae are small, up to 6 mm. long, yellow-white, footless 
grubs, with strongly arched bodies tapering towards each end, 
with small l'igid head capsule, and the body with 14 distinct seg
ments; mouth parts slightly differentiated 'with chitinized man
dibles with three sharp teeth in the inner surface of each. The 
larvae are ahvays completely enclosed in normal-appearing seeds, 
and there is no danger of infestation spreading from seed to seed 
in storage. 

Biolo{nJ.-The life history and habits of the coniferous seed
infesting species are very similar. Eggs are deposited directly 
into the soft, embryonic seeds by the female inserting her ovi
positor through the cone scales and into the seeds at a time when 
the young cone is small and soft (60). Although several eggs 
may be deposited in a single seed, only one larva develops inside 
each infested seed. 'l'he larva absorbs the inner part of the seed 
and leaves the outer coat intact. Growth of larvae keeps pace 
with growth of the seeds, and the larvae reach matUl'ity at the 
time in the fall, aboLlt September, when the seeds normally reach 
maturity. Pupae of most species form in the seeds during the next 
year, in February, March, and April. Pupae of M. albij1'ons form 
in October and November and the ne"v adults emerge in April, 
May, and June in time to infest the new crop of cones. On emerg
ing, they leave a neat, rounel hole in the seed coat. A safeguard 
against extinction of .the species in years of cone-crop failure 
is that a certain percentage of the brood is retarded and carries 
over a second or even a third season before emerging. 

Pamsites.-Parasites of Megastig1nns were very sca,rce.Several 
records indicated that a species of Tetmstichus was parasitic on 
Megastigrnu,s spp. Other suspected parasites included Ambly
rnm'us sp., Hypopte1'o11Uths sp., Hab1'ocyt~/,S sp., and T01'yrnus sp. 

.' 
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Cont1'ol.-Control of seed chalcids under forest conditions has 
not been successfully developed as yet. At its Clemons Tree Farm 
in Washington, the Weyerhaeuser Timber Co. cal'ried out some ex
perimental Sl)l'aying in 1954, using a 21;§-percent DDT water emul
sion applied to small trees with ground equipment. The results 
looked promising (71). 

Hussey (39) has suggested that in seed orchards "it might 
prove feasible ,to spray the forest floor with a residual insecticide 
such as lJDT during the fortnight in which the Megastign1,us 
adults emerge from the seed." However, if an effective spray is 
found, it might be better applied by airplane to the tops of trees 
and young cones at the time of chalcid mating and before oviposi
tion, to protect the young cones from infestation. 

Ch1'Onology of the 111.01'e imp01'tant 1'efe1'e1wes on M egastigm'llS,
1906, MacDougall (.53). 1929, Hoffmeyer (33). 
1909, Crosby (10). 1930, Hoffmeyer (34). 
1913, Crosby (11). 1931, Laidlaw (48). 
1913, Rohwer (6.?). 1949, Milliron (61).9 
1914, Miller (58). 1952, Hanson (2.9). 
1916, Miller (aO). 1954, Hussey (39). 

Mega.~tig","s al1Jijrolls Walker pine seed chalcid 

Description.-Adults are dull yellowish to yellovvish-brown and 
black wasps, 6.0-6.5 111m. long. Female with ovipositor sheath 
4.7 mm. 

HO::;t8.-Seecl of Pim{..'~ 1)oncle1·osa. 
Dist?"ibutioll.-Found only locally in the Siena Nevada of 

California, from Eldorado County south to Fresno County. 
Da1nage.-Heaviest damage was noted at Placerville, Calif., in 

1912; 25 percent 01' more of the seed were infested. Owing to a 
seed crop failure in this locality in 1913, the chalcid almost 
disappeared. It recovered slightly in 1914 and to a considerable 
extent in 1915. 

Seasonal, histo1'1J.-It was not determined when eggs are de
posited, but they probably are laid in the young, soft, first-year 
cones in March or April as soon as the cone buds open, and do 
not complete their development until the second fall 'when the 
pine Cones mature. On May 16, 1947, cones were bagged on the 
Eldorado National Forest by F. 1. Righter, of the Institute of 
Forest Genetics, to control pollination. vVhen these cones were 
collected on October 25, 1948, 118 cllalcid-infestec1 seed were 
found, indicating that oviposition must have occun:ed before the 
cones were bagged. It is also logical to assume that these seed 
chalcids with short delicate ovipositors would be unable to pene
trate second-year cones but could peneb:ate the soft immature 

o In tllil'l publication Milliron reviews the genus, reclescribes tl1e species, 
ancl gives a comprehensive account of their biology, Anyone who wishes to 
go further into the character and habitl'l of this genus than is possible in 
this pllblication should consult Milliron's monograph. The monograph also 
contains a morc extensive list of TefeTences. 
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first-year cones. Full-grown larvae are commonly found in the 
fall of the year in ful1y mature seeds (figs. 27 and 28) . 

• 


Jo;['(l ·7001 

PIGum~ 27.-Larvae and pupae of the llhle seed chalcid, J[c{!ltHI'i,q

ml(s albi(l"Ol1H, in !'cctionecl cone of ponderosa pine. 


Pupae form in Octobc.r and November ill the seeel, and adults 
emerge from February through April, mostly in March. A small 
percentage of the brood, probably less than 1 percent, are retarded 
and emerge the second spring. • 
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FIGUHE 28.-A, Larvae, pupae, and adults of the pine 
seed c11alcid, IIiegasti.q'l1t1ls aZbij1"ons, X 5; B, drawing 
showing method of oviposition in seed of ponderosa
pine (drawing by Edmonston)" 

PCL1·usites.-A species of Tet1'CLstich~lS has been found several 
times in seeds formerly infested with the pine seed chalcid and 
is presumed to be parasitic. 

Mega.digmll.'1 iasiocarpac Cros1)y alpine-fir seed chalcid 
Desc1·iption.-The adults are ,iet black and yellow, length 3.7 

mm. in the female with ovipositor sheath 3.1 mm., male 2.3 mm. 
Hosts.-Abies lasiocu1']JU and A. u1nubilis. 
Dist'ribution.-Colorado, Washington, and British Columbia. 

Probably will be found through the range of its host trees. 
Notes.-This is a relatively uncommon species which was 

not reared at the Ashland Laboratory. It probably has a I-year 
life cycle synchronized with the development of the seed of its 

• host trees. 
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Megastigmusmilleri Milliron Millers seed cltalcid 
DesC1·iption.-This species is jet black with greenish to golden

" .yellow markings. Female 4.2 mm. with ovipositor sheath 3.8 mm. 
Male 3.3 mm. 

Host.-Reared from Abie,~ gmndis at Crescent City, Calif., 
and on Vancouver Island, B. C. Milliron records it as occuning 
in Abies magnifica val'. shastensis. 

Notes.-This species is very similar to M. pinus and has been 
(. confused with it. The type series were reared from the 1914 crop 

of grand fir cones collected by J. M. Miller at Crescent City, 
Calif., on August 18, 1914. Less than 10 percent of the seed were 
infested, but 750 adults were reared from the cones. These emerged 
from April 1 to May 6, 1915, the males coming out about a week 

. in advance of the femaled. The heaviest emergence of males 
occurred on April 19 and the maximum emergence of females 
011 April 26. 

Megastigmus piceae Roltwer spruce seed cltalcid 

Desc?'iption.-This is one of the smallest species of seed chalcids. 


The adults are mostly black with a few brownish and yellow 

markings. Female, length 2.7 mm. with ovipositor sheath 2.3 

mm.; male, 2.4 mm, (34). . 


Hosts.-Seeds of Picea sitchensis, Picea engel11l(mni, and Picea 

pungens. 


Dist?'ibution.-Reared from Crescent City, Calif., and several 

points in· Colorado and Alaska. Probably will be found throughout 

the ra11ge of host trees. 


Dam,age.-Heaviest damage was found in Engelmann spruce 

seed from Beulah, Colo., in 1913, when about 8 percent of the 

.seed were infested. In blue spruce the heaviest damage was about 

3 percent ; in Sitka spruce damage was very light. 


Seasonal histo?·y.-Larvae develop in the seed during the sum

mer and fall. One record indicates that they overwinter as larvae 

and pupate'in the spring. Adults emerge in April, May, and June 

of the following year. Records indicate that about 30 percent of 

the brood in Engelmann spruce seed and about 5 percent of the 

brood in blue spruce are retarded and emerg(; the second spring. 


Pamsites.--None found. 


Megastigmus piceae var. montana Milliron 
DesC1'iption.-This variety is similar to M. 1Jiceae. However, the 

. dorsum of the pronotum is black except for two large, triangular, 
bright-yellow spots on the posterior margin, side of the pronotum 
nearly entirely yellow. Females, length 2.4 mm., ovipositor sheath : 

2.0 mm.; males, length l.9 mm. 
Host.-Picea engelmanni seeds. 
Distribution.-Recognized only from Montana. 
Note.-This variety was not recognized in the Ashland rearings. 

Megastigmus pinus Parfitt fir seed cltalcid 
Desc?'iption.-Adults of this species are variable, but generally 

jet-'black with orange a'nd yellow markings, the pronotum with 
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a rectangular reddish-orange spot on the dorsal surface. Females 
(fig. 29), length 5.1 mm., ovipositor sheath 5.6 mm.; males, 4.4 
mm. in length. Eggs are pearly white, long, slim, unsculptured, 
spindle-shaped, pointed at both ends and at one end have a long, 
taillike process; lengt~ 2 mm. The larvae are yellowish-white, 
footless, up to 6 mm. long when full grown, tapering to both ends, 
surface smooth with hairs very sparse and microscopic in size;· brown mouth parts, the inner margin of the mandibles with three 
sharp teeth. Pupae are yellowish-white, female with ovipositor 
curved over back reaching to about the middle of the thorax; '!• length 3-4 mm. 

'~.'.. ;"".,; 


EI'Q-6'DO 
FIGURE 29.-Seeds of red fir damaged by the fir 

seed chalcid, lJ'iegastigm1.ls 1Jin1ls: larva, male, 
and female of this species, 

Hosts.-Seeds of Abies spp. Reared at Ashland from Abies 
concolo1', A. magnifica, A. magnifica val'. shastensis, and A. pro
cem. Reported by Milliron (61) also from A. gmndis and A. lasio
ca1'pa; by Crosby (11) from A. amabilis, and by Essig (17) from 
Abies b1'acteatCl.] 0 

Damage,-The seed infested by this species and its associate 
Megastig1nus mini in white fir cones varies from 1 to 60 percent 
of the seed crop, but usually averages about 8-10 percent. The 
heaviest damage was found near Colestin, Oreg. (in the Siskiyou 
Mountains), where the 1914 crop of white fir seeds was 50 percent
destroyed by seed chalcids. 

Dist1'ibution.-California (type), Oregon, Washington, British 
Columbia, Idaho, Nevada, and Colorado. 

Habits and seasonal histor'y.-The oviposition of this chalcid 
as it normally occurs in nature was observed for the first time 
on June 18, 1915 by the writer from a vantage point in the top 
of a 125-foot whice fir tree near Asb:' 'nd, Oreg. The young cones 
were about 60 mm. long and 17 rn.'"' ,11 diameter. Upon alighting 

10 The type material was probably froi!, Abies bmcteata. Parfitt (6/r) 
records it as Picea b1'actec£ta, but refers to "pine cones," This tree was first 
recQrded as Pinus b1'CLCteata, D. Don; SYnonyms = Pinus venusta Doug!. = 
Abies venusta (Doug!.) K. Koch = Abie.• bmcteata (D. Don) Nutt, There is 
no other native conifer in California (the type locality) except this to wl).,lch
the name Picea bmcteat(£ might conceivably apply. 

, 
'~~', ,,:', 
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on a cone. the female first wandered over it feeling about with 
her antennae for a suitable place. After several minutes a favor
able spot was selected. Then the head was pointed down toward 
the stem end of the cone, the abdomen was lifted, and at the 
same time the tip of the abdomen was doubled under so that the 
sheath and its enclosed ovipositor was brought forward between 
the legs until the tip rested on the surface of the cone scale directly 
beneath the head, and at the juncture of two cone scales. The 
sheath was then removed and assumed its normal position, the 
ovipositor was sunk slowly into the cone, and the abdomen lowered 
until it was on a level with the rest of the bodY. Almost the entire 
ovipositor was sunk into the cone. In this positi"on the female rested 
for a minute; then the ovipositor was withdrawn and returned to 
its sheath. Cones on which the female ,vaR killed while in the 
act of ovipositing were sectioned. 'fhe course of the ovipositor 
was traced through the cone scales to its tip, sunk into a newly 
formed seed. Thus, the female lays her eggs directly in the seed, 
and the larvae on hatching are bountifully surrounded with food, 

Eggs were dissected from the center of seeds. By .July 18, very 
small larvae, 1 mm. in length, were founel in sectioned seed. These 
develop with the seed and consume the seed contents about as 
fast as formed. However, the seed coat of infested seeds continues 
to grow to full size. These seeds cannot be distinguished super
ficially from fertile seeds. Larvae develop within the seeds during 
July, August, and September, and overwinter in this position. 

Pupation occur,,; the following March and April. This period 

lasts about 30 dClYs. 


Adults then emerge in April and :May. A round exit hole is bored 
in the seed. The males are first to emerge. They come out from 
April 1 to June 1. The females appear about April 11, and both 
sexes reach a maximum emergence about the first of May. Not 
all the seed chalcids emerge in the first spring: from 25 to 50 
percent are retarded as larvae within the seed until the second 
or even the third year. Thus, the species is adapted to the in'egu
larity of good cone crops, and is not made extinct by a cone failure. 

Pamsites.-These appear to be very scarce. One record indicated 
that Zacaloclllom milleri 'was parasitic on this host. 

Meg(lsliglllCls mflli Ho!l'meycl' fir yellow seed chalcid 
Desc1'ip!ioll.-The adults are light to brownish (or greenish) 


yellow 'with brown or black markings. Females, 4.2 mm. long, 

with ovipositor sheath L1.7 m111. Males 3.0 mm. long (33). The 

adults are very similar to M. spennotroplzus and were confused 

with it in the Ashland rearings. The females are easily separated 

by the ovipositors being much longer than the body in lIf. 1'afni; 

their color is also brighter yellow to brown or greenish and more 

shining. 


Hosts.-Seecls of Abies (fig. 30). Reared at Ashland from Abies 

concolo1', .it. f}1'([Jlclis, A. 17lCl.r;n·ijica, and A. ?rw.r;nificCL slwstensi.s. 


Distl'iblltiol1.-Califol'l1ia, Oregon, 'Washington, British Colum

bia, Colorado, Arizona, and New Mexico. Probably throughout 

the range of the host trees. Also introduced into Scotland (48), 
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FIGURE 3D.-Larvae of the fir yellow seed chalcid, Megas
t-igllms ?'afni, in seeds of white fir. 

Darnage.-Ill combination with M. 1Jinus up to 60 percent of 
seed destroyed in some areas and some years. Damage not 
separated between these two species. 

Seasonal ll!istory.-The seasonal history for this species is 
very similar to that of lltI. pinus and M. spe1'1not1·ophus. Emergence 
occurs slightly later than for M. 1Jinus, from April 18 to July, 
with the maximum from May to June 16. One lot of material 
from Beulah, Colo., continued emergp.nce through July and August 
to September 24. As inlU. pinus, the males come out about a week 
before the females. 

On December 13, 1916, J. M. Miller wrote to Dr. A. D. Hopkins 
for the attention of S. A. Rohwer, the following note concerning .. the biology of this species: 

"In Abies concolo1", the emergence of Megastig1nus spennot1'o
pILus (1'ain'i) always seems to follow that of M. 1Jinlls. The habit 
of emergence of lltl. spe1'1not1'ophus (mini) from white fir differs 
from that of the species from Douglas-fir on the Pacific Coast, the 
maximum occurring about a month later in Abies cOILcolo?' than 
in Pseudotsuga under the same conditions. The lots of Douglas-fir 
from Colorado are an exception to this as emergence in lots 
from this locality occurs nearly as late as from A. concolo1'. 

"In the Pacific Coast region I do not believe that the adults 
which emerge from A. concolo?' attack the Douglas-fir cones for 
the relison that by the time emergence is completed the Douglas
fir cones have hardened beyond the condition suitable for attack, 
while the white fir cones at that time are quite immature and 
suitable for oviposition. This difference applies between other 
species of Abies .from which we have reared M, slJennot'/'Qphus 
(rain'i,) and Douglas-fir." (Mr, Miller was correct in l'ecognizing 
that the Abies-infesting species was biologically distinct from M, 
spennot?'ophus, ) 
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,This species also retards, and emergence occurs in the second 
and third years. 


Pat'Mites.-None reared. 


"Megastigmlls spermotroplllls \Vachtl Douglas-fir seed chalcid 
Desc1·iption.-The females of this species are brownish yellow 

or orange, 2.8-4.3 mm. long- with ovipositor sheaths 2.5-4.6 mm. 
long. Males are lemon yellow with some black on the head; length 
2.7-3.7 mm. 

Host.-Seeds of Pseuclotsuga 1nenziesii. 
Dist1·ibution.-California, Oregon, Washington, British Colum

bia, Idaho, Colorado, and New Mexico. Probably throughout the 
range of Douglas-fir. Introduced by seed into Great Britain, New 
Zealand, Germany, and western Europe (g9, 48, 53). 

Damwge.-Destruction of Douglas-fir seed by seed chalcids 
vades by localities and years, and often ranges between 2 and 10 
percent of the seed crop. Heaviest damage recorded was 50 per
cent of the 1913 seed crop near Ashland, Oreg. The most serious 
damage occurs in years when the seed crop is normally light (35). 
In some areas of Great Britain and in some seasons infestation 
of sound seed has reached 100 percent (39). 

Seasonal history.-Mating is reported by Hussey (39) as taking 
place on the needles, after which "the females cease to hover 
around the apices of the flushing shoots and remain settled for 
long periods on the cones." He states that the female can lay 
fertile eggs without fertilization but that all the adults from 
such parthenogenic eggs are males. 

Miller (GO) recorded in detail the act of oviposition, both in 
cages and in the field. This was essentially the same as just de
scribed for M. 1J'inus. Again the female rested on a cone scale 
with its head pointed toward the base of the cone, drove her 
ovipositor down through the cone scales, and laid an egg in a 
young seed. Since Douglas-til' cones are pendent, this placed the 
female in an upright position. The time required for oviposition 
varied from 2 to 5 minutes. 

Oviposition occurs late in April and throughout May in imma
ture cones from 2 to 3 weeks old. Probably most of the oviposition 
in the field occurs in May (at elevations around 3,000 feet) and 
at the higher elevations in June. Hussey (39) reported that sus
ceptible cones are from 1~.~ to 3 inches long, with exposed parts 
of bracts from one-half to three-quarters incll long and held 
tightly against the surface of the cone. Younger or older cones 
are safe from attack. 

Eggs are -smooth, white, and minute, \vith an oval body and 
'taillike process or pedicel. The body of the egg is about 0.3 mm. 
in length and with its stalk about 1.5 mm. in overall length. 
According to Hussey (39), "normally only one egg is laid in each 
seed, but where the insects are numerous, and where there is 
considerable competition between the laying females for suitable 
seed, as many as 7 eggs have been found in 1 seed. When several 
eggs are laid within the same seed, only one larva develops to 

" ~'.; 
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an adult, the rest dying from starvation" or cannibalism. Eggs
hatch in about 3 to 5 days. 

Larvae develop in the seed during July, August, and September. 
.,~. 	 They pass through 5 instars, which take from 6 to 8 weeks, during 

which time they consume the inte:dol' of the seed::; they infest. 
The winter is passed in the larval stage within the seed, which 
has dropped to the forest floor. Pupae form in the seed the 
following February, March, and April. Aclults from theBe pupae 
emerge in April, May, and June. 

About an equal number of males and females emerge, but the 
males begin emerging and reach a peak of emergence a few days 
to a week or more ahead of the females. At Ashland, Oreg., eleva
tion 2,500 feet, maximum emergence in laboratory-stored seed 
occurred from April 23 to May 11 in 1914 and from April 20 
to May 2 in 1915. Under outdoor conditions, maximum emergence 
occurred between May 1 and 16 in 1916. Miller (60) reported that 
at elevations of 3,000 to Ll,OOO feet the emergence occurred during 
the latter part of May, and above Ll,OOO feet much of the emergence 
occurred in June. Less than 10 percent of the brood retard as j 
larvae and emerge as adults in the second or third spring. ! 

Pamsites.-None recognized . 
•~Iegaslig","s spe,.",otroplm.'1 var. lIigrociorsalll... Milliron 

Description.-This variety is similar to M. 8pennot1'ophu8 
except f01" a black coloration on the dorsum of the males, and a 
deeper amber color and slightly larger size of the females (5 mm. 
or more long). 

H o8t.-Seeds of Pseuclotsllga 11WCI'OCa1'lHL. 

Dist1·ibution.-Southern California mountains. 

Note8.-FrQm the seven collections made of this species by the 


Berkeley Laboratory staff, it appears that this species has the 
same life history as 111. 8]Jennot1·ophu8. Adults emerge in April. 

Pa1·a8ite.-A species of Tet1'(t.':itichu8 was reared from seeds 
containing this seed chalcid and was presumed to be parasitic on 
this host. 
Megasligmlts tSllgae Croshy mountain-hemlock seed chalcid 

Description.-This is a small black species with yellow mark
ings. Length of female 2.5 mm., ovipositor sheath 1.8 mm.; males 
2.0mm. 

H o8t.-TsugCL 111 e1'tensiana. 
Dist1·ibution.-'Vestel'll United States, probably following the 

raJ1ge of the host tree. 
Note.-This is an uncommon species which was collected only 

twice from Oregon and Washington trees by the Ashland staff. 
Emergence occurred between April 29 and May 16 in the year
after maturity of the seeds. 
Megastiglllll... t.mgat!. var. helerOIJhyliae l\:Ii11iron 

western-hemlock seed chalcid 
This variety is similar to M. tSllgae, but even smaller. It is 

reported by Milliron (61) as occurring ill seeds of western hem
lock from British Columbia. It was not reared at the Ashland 
Laboratory. 
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7-orymus (Callimome) spp. 

The adults are bright-metallic blue, green, or bronze chalcids, 
the females with long ovipositors. They have been reared from 
Douglas-fir, spruce, and western redcedar cones, and oak acorns. 
Milliron (61) reports a species of this genus as parasitic on 
Megastigmus. Other species are known to be parasitic on gall 
wasps. 

In tbe seeds of Brewer spruce collected in Oregon, cbalcidlike 
larvae were found, and it was presumed that these were a species 
of Megastigmus. When adults emerged in October, they proved to 
be a new species of T01'Y11H(..<;. It was not determined whether these 
were phytopbagous or parasitic on a 111egastigmlls seed chalcid. 
(Hopkins U. S. No. 18836a.) 

Adults of another species of TOl']Jmus emerged in May 1916 
from the 1914 crop of Engelmann spruce cones collected in Colo
rado. (Hopkins U. S. No. 12570d.) Other species of TorY1n1ls 
emerged from white spruce and Sitka spruce cones. 

Many T01']J11tllS sp. adults emerged during April and May from 
Douglas-fir clmes of the previous year's crop. From one lot of 
cones collectf:d in California and Oregon, 355 emerged. Their 
habits were not determined. (Hopkins U. S. Nos. 10852h~6, 11475e, 
13202k.) 

Tor-Y1nus sp. near COlol'oclensis Huber were reared from cones 
of western redcedar collected in Oregon. (Hopkins U. S. Nos. 
13262b, 31664b.) 

Some 66 adults of T01'Y11luS sp. emerged in September and octo
ber from tbe current crop of California black oak acorns, at 
Ashland, Oreg. They were suspected of being parasitic on cynipid 
gall wasps infesting these acorns. (Hopkins U. S. No. 12561e.) 

FAMILY TRICHOGRAMlUATIDAE 

TridlOgramlU(l CI:(lllescens \Vestwood and Trichogrmnma minlltuln 
Riley 
These minute yellow parasites, about 0.3 mm. long, which are 

commonly found parasitizing eggs of many species of insects 
throughout the United States and Canada, were reported by 
Thompsol1 (74) as egg parasites of Meliss01JllB Zatife1'1'ennlls (14). 
They were not reared from eggs of other cone and seed insects at 
the Ashland Laboratory. 

SILper jamily Cy"ipoill('a 

FAI\ULY CTh'TPIDAE GALL WASPS 

Ellmayr;a eldoradensis (Bent.) (Antlriclls) 

Desc?'iption.-The adults are brown, rounded-bodied cynipid 
wasps about 2-5 mm. long. The larvae form hard cells in the 
kernel and on the inner shell of oak acorns, sometimes completely 
filling the interior. 

Hosts.-Qzuwcus agrifolia, Q. kellof}yii, Q. wisUzenii, and prob
ably other oaks in Oregon and California. 
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Notes.-Larvae were found in hard gall pockets in the 'kernel 
of acorns and on the inner shell, during November; 4-8 larvae 
Were in each infested acorn. Adults emerged in September and 
October from newly matured acorns, and in March of the second 
year, nOlle coming out in the first year after acorns matured. 
Sometimes only a few acorns were found infested by this cynipid, 
but other times 60 percent 01' more of the acorns were infested. 
Acorns often are dwarfed 01: stunted, but sometimes they do not 
appear to be seriously injured by the galls. A green chalcid, 
T01'Y1nus sp., issued abundantly from the infested acorns and 
was evidently parasitic on the cynipid larvae. Parasitic larvae 
were also founel in the galls. 

I?A~nLY FIGrTIDAE 
The Family Figitielae include mostly secondary parasites. 

Sflrot1irllS spp. 
Six adults of this genus emerged July 17, 1919, from mountain

hemlock cones of the 1917 crop collected in Yosemite National 
Park, Calif. Their llabits were not determined. (Hopkins U. S. 
No. 13344b.) 

Another species of this genus emerged from cones of Sitka 
spruce collected at Crescent City, Calif. '1''\\'0 black adults emerged 
on May 1, 1916, from cones of the 1915 crop. L. H. Weld stated 
ill a letter that these are dipterous parasites. (Hopkins U. S. No. 
13231d.) 

Snperfmnily Proctotrnpoidc(( 

FAMILY GASTERUPTIIDAE 
Alliflcosletlllls cfllifornkll.~ Townes 

The adults are large, black, ichnelll1l0nli1(e wasps with black 
heads and thorax; brownish-reel abdomens and fore and middle 
legs; hind legs brown; forewings with dark spot below the stigma. 
Length about 10 m111. The species was described from adults 
which were found parasitizing the roundheadecl cone borer Pa1'a
til11-ia cOl1icola in kllobcone pine cones collected at Patricks Creek, 
Calif., September 14, 1916, by J. E. Patterson. Larvae were found 
in the pupal cells of Pa1"Cdimia on September 20 and pupae were 
found in pupal cells on November 29. Emergence occurred on 
March 24 and April 24. 
Alllflcostetlllls etl;",.~ (Cress.) 

Desc1·i1Jtion.-The adults are large, ichneumonlike wasps with 
black heads and thorax and red abdomens and legs; forewings 
without spots. Length about 10 111111. This is a rather common 
parasite of a number of cerambycid and bupresticl beetles. It has 
been reared from Melnllo]Jhilc~ clrummondi under the bark of fir, 
Douglas-fir, and hemlock; from BU7Jrestis (wl'ulenta, in lodgepole 
pine; from Poecilonata !'l'ase1'i in willow; and from P(~1'atimia 
conicolcL in knobc01le pinecones. 

Dist1"'ibution.-California, Pacific Northwest, and British Colum
bia. 

" ;...~ ,,,;; .....,) 
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Notes.-Pupae have been found in the pupal cells of the host 

on various dates from January through May and again in August 
and September. Adults emerge in June and July and again in 
September. Apparently there are two generations a year, and 
the species overwinters as larvae or pupae in parchmentlike 
cocoonR in the galleries of the host insect. -,

i 
IFA~llLY PLATYGASTERIDAE 
1 

Members of this family are tiny wasps which, for the most 
part, are parasitic on Diptera. Many of those reared from cones 
and seeds were parasitic on ItonidicIae gall midges. 

Platygaster gallani Fouts 

Adults are tiny, shiny black wasps (fig. 31), 1.5-2.0 mm. long, 
with clear wings, ll-jointed antennae with the second joint much 
longer than others, and sharp-pointed abdomens with short ovi
positors. This species was named from specimens reared from 
one lot of white fir cones of the 1915 crop collected at Quincy, 
Ca~if., by F. P. Keen, September 20, 1915. Sixteen adults emerged 
2 years later, from April 26 to May 5,1917. Usually adults emerge 
from the middle of April to the first of June in the year after 
the cones mature. The species has also been reared from grand 
fir cones from Crescent City, Calif., where it was .found parasitiz
ing a gall midge (Itonididae) in a gall pocket of the cone scales. 
Adults were fo~md in August in the larval skins of the midge. 

Platygaster lll~i(la Fouts 

This small black wasp, 2 m111. long, \vas named from a collection 
of Engelmann spruce cones of the 1916 crop collected by J. H. 
Pollock at Mt. View, Colo., September 5, 1916. Eight adults 
emerged June 23, 1917. They were probably parasitic on the gall .; 
midges (Itonididae) infesting these cones, the adults of which 
emerged at the same time. It has also been reared from cone gall 
midge larvae from Sitka spruce at Crescent City, Calif., emerging 
in late April and early May from cones of the previous year. . " 

Platyga."er rohweri FOlUS 

This species, 1.3 mm. long, similar to P. lucicZa, was reared from 
sugar pine and white fir cones fJ·om northern California and 
southern Oregon. They were parasitic on gall midges Itonididae, 
and emerged from infested cones from May 9 to June 10 in the 
year following maturity of the cones. , 

Platygaster sllUstensi.~ Fouts 

These small black wasps, 2.5 mm. long, similar to the preceding :,
ispecies, were reared from Shasta red fir cones of the 1915 crop. 

The cones were collected from Palmerlee's Ranch, Oreg., by J. E. ,. 
PattersOll, September 8, 1915. Most of the adults, 123, emerged 
froin June 1 to 5, 1916. Three more emerged the next year, June 9, 



CONE AND SEED INSECTS OF WESTERN FOREST TREES 115 

'i 

.1 

. ~:.,,;', '~ "., ,).-: 
-:-~_'J '~ 

EPQ-,!663 

FIGURE 31.-A gall midge parasite, Platygaste?' gahani; puparia and 
adults in gall midge pockets in seeds of grand fir, X 2.25. 

1917. The host was not definitely determined, but was presumed 
to be Itonididae midges. 

Platygaster spp. 

Many species of Platygaste?' were reared from cones of fir, pine, 
and spruce. When the host was determined, it proved to be gall 
midges (Itonididae). The species were not always determined. 
Some may have been the species listed bere or other, as yet unde
scribed, species. The seasonal histories for all were much the same. 

Superfamily Scolioidea 

FA~IILY FOR~IICIDAE ANTS 

CamponotlltJ sp. carpenter ants 

In November 1913, P. D. Sergent found a colony of carpenter 
ants making their abode in the center of a hard, dry knobcone 
pine cone near Mount Shasta City, Calif. (Hopkins U. S. No. 
l0868e.) 
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Srl-per/amily SphecQidea 

FAMILY SPHECIDAE 

,Passaloecfls melmlOgnat/ms Rohwer 
This species of thread-waisted wasp is solid black, about 12 mm. 


long. 
 ,Ii 

Pupae and adults were found in the pupal cells of Pamtirnia 

conicoltb in knobcone pine cones during October and January. One 


.adult emerged in May from a lot of Douglas-fir cones. 

These predatory wasps were undoubtedly only using the cones 


as a convenient nesting place and cannot be considered as cone

infesting insects. 


Spilomcna alboc/ypeala Bradly. 
One specimen of this species was reared from Douglas-fir cones 


at Ashland, Oreg. Nothing was determined concerning its biology. 


S"'IJer/llInily A.poiclea 

FAMILY lUEGACUILlDAE 

Osmia sp. 

A species of these leaf-cutting bees was found making a nest 


in the galleries of P(tmtimia conicola in cones of lmobcone pines 

at Monumental Pass, Calif. (Hopkins U. S. No. 10856b.) 


Osmia coloratlensis Cress. 

Ruckes (70) reports finding a tlU'ee-cell gallery of this bee in 


the pith of a Jeffrey pine cone in Los Angeles County, Calif., in 

Octol?er 1955. 


ORDER LEPIDOPTERA. MOTHS
i, The caterpillars of several species of moths are among the most 


destructive insects found in cones and seeds of western trees. 

They usually feed on scale!,), bracts, and seeds of tender growing 

cones. Besides dwarfing and deforming the cones, they kill a large 


tpercentage of seed. Their work is characterized by larval tunnels • 

within the cones and an opening at the surface through which 
larval castings, and sometimes resin, exude. 

Control of cone moths has not been attempted, but might be 

possible through aerial application of DDT before egg laying 

begins or before the small larvae hatch. 


Moths affecting cones and seeds of western trees are discussed 

in alphabetical order by families, genera, and species in the 

following section. Owing to the lack of a comprehensive catalogue 

for Lepidoptera, references to original descriptions are usually

.given. 

FA~ULY BLASTOBASIDAE 
" Larvae of the family Blastobasidae have variable habits. Some ~IO< " 

"pore in cones, nuts, al1d seeds. Others are scavengers following 
1,';-; other primary insects. Some prey on scale insects. 

L:: 

I 
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Holcocera augusti Heinrich 
Desc1·iption.-The adult moths are pale, dull-golden yellow, 'the 

forewings shading slightly darker near apex but without mapk
ings; hindwings and cilia a trifle darker than forewings, shadlng 
to pale fus(',ous. Alar expanse 17-19 mm. (3D, 1J. 70). The eggs 
are pearly white, cylindrical oblong % by % mm., surface very 
rugose; 110t securely attached to outer and inner surface of cQne 
bracts and under edge of scales; turning pink toward maturlty 
and to deep crimson. The larvae are pink to deep red or reddi6h
brown in color, 12 mm. long, with dark-brown heads, and withdut 
anal shield. ; 

H ost.-Pseudotsug(~ 1nenziesii. 
DistTibution--Southern Oregon, northern California, and Brit 

ish Columbia. 
Notes.-The larvae feed in cones of the current year's crop 

during the summer and fall, and adults emerge during April, 
May, and June of the next year. It was not specifically determined 
whether this species actually is prirr,ary in feeding on cone and 
seed tissues, is secondary to Ba1'ba1"a and other cone moths in 
acting as a scavenger, or is actually predaceous. It was found a 
couple of times feeding on the pupae of B(~rbm'a and appeared to be 
predaceous, but may have been acting as a scavenger because 
the pupae may have previously died. 
Holcocera spp. 

Several undetermined species of H olcocera were reared from 
cones. The description of their work varied. 

In Douglas-fir cones (fig. 32), larvae were described as pinkish, 
reddish, or brownish, 11 mm. long, feeding between the scales 
in the fall of the year, el1tering cocoons in late September, pupat
ing the next spring, and emerging in May and June. 

Material collected from Colorado was described as having larval 
habits very similar to Di01'yct1"ia ubietell(~ and causing heavy dam
age to cones and seeds. In the fall of the year these entered flat
tened, circular cocoons covered with dry frass or pebbles, on the 
surface of the cones or in the ground. In these cocoons, the pre
pupal larvae overwintered. Pupation occurred in May of the follow
ing year and emergence in June. The adults of this species are 
the sa111p. size as H. augllsti but are gray in color. 

During June, moths of this species were liberated in a cage 
containing fresh green cones of Douglas-fir. Eggs were laid on 
July 6, attached to both sides of cone brads and on cone scales. 
Fresh eggs were pearly white, cylindrical oblong, ;HI by % mm. 
in size. Eggs turned deep crimson as they approached incubation, 
within 10 days. One first instal' larva 31j~ mm. long was found 
on a scale. It was pinkish in color and very active. (Collections: 
Hopkins U. S. Nos. 13263d, 132.70a, 13283£1, 13295£1.) 

Pa1"(tsites.-Ichneumonidae: Pi1rL1Jlopterus evetriae (Roh.). In 
white fir cones collected from Mt. Manitou, Colo., the writer noted 
"grayish-brown larvae found in galleries of DioJ"?Jctria abietella 
and one in a pupa case of Ba1'bu1'acol/uxi(ma siskiyouana. They 
,are pr~daceous 011 these moths." Actually they may have been 
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FlGURF: 32.-Damag·c b~t larvae of Ho[c()ccra !iJl. to ('one,; of nong-las-fir. 

scavengers feeding on dead larvae or pupae of thei>e cone moths. 
(Collection: Hopkins U. S. Nos. 11459b, 14212c1.) 

Other Hokocera spp. 

Other species of H olc(}c(>l"a were rem'eel :[rom conei> of ~rontere.\r 
cypress (Hopkins U. S. Nos. 1326Lld, 13;i1:3.i), Jeffrey pine (Hop
Idns U. S. No. 132765), and bigleaf maple (Hopkins U. S. No. 
12548c). Further investigations are needed on the habih; of these 
species. 

Va/mllil/ia {(lfUlflll/ella (Ril('y) acol'l1 moth 

Descl'iption.-'1'he aclults are light, smoky brown moths ·with 
narrow wings, more 01' less powdery and mottled. Hind wings 
much yellower, olive gray. Alar expanse 15 to 25 mm. ((l3, p. ;216). 
The larvae are grayish-,\'hitc 01' yellowish with blackish dorsal 
marks, and the cervical and anal shields arc brownish. 

Host.-Oak acorns, but also chestnuts and hickory nuts (;2.1, 
1)· 31()), Reared from ()ll('},CIIS kelloo{/if in southel'll Oregon. 

DistrilmtiolI.-Fl'oll1 the Atlantic to the Pacific. 
Clla'l'(wic)' of Dnmaue.-The larva(1 feed on the oak acorn k0rnels 

·which have previolmly been attacked by the ncol'll weevil em·clllio. 
Its activity appeal'fi to be dependent upon that of the we('vIl. How
ever, Craighead OJ) reports that Carl Heinrich found it ill 1915 
attacking perfectl,), healthy acorns. 

SeW'IOl1aZ his[ol'!I.-Eggs probably are clepOiiitecl by the femaleil 
on the acorns OJ: in the exit holes made hy the acorn weedl. The 
larvae feed on the remaining portion of the kel'l1el dlll'ing the 
late summer, mature in September and October, and then enter • 
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the ground to pupate. Some pupate in the fallen acorns. Adults 
emerge in .June and July of the following year. There appears 
to be only one brood annually. 

PCL1·asites.-None reared from this host. 

FAMILY COS~IOPTERYGIDAE 
It/lOme Sil. 

Description.-The adults are dark bronze moths with a wing 
expanse of 8-10 mm. The larvae' feed through the seed coat of 
juniper berries and penetrate the seeds, which they completely 
hollow out, leaving only the larval castings in the seed. Exit 
holes were noted in the field on old berries. 

Host.-Junipe1'llS cali!o1'nica. 
Distribution.-Collected at Jacumba, Calif. Probably more wide

ly difitributed through the range of juniper. 
Life cl/cle.-Larvae feed in berries during the summer. Pupa

tion occurs in white silky cases attached to the leaves in late 
August and September. Adults emerge from September 1 to 
December 9. (Hopkins U. S. No. 14219g.) 

FAMILY GELEClDIDAE 
Chiolloti(!S fJcriclllelin (Uusck) (=Gelechin) 

Descl'iptioll.-Adults are small brownish black moths; face 
iridescent fUSCOllS; forewings with a purple sheen and scattered 
'white scales, a zigzag white line at the apical fourth; hind wings 
dark fllSCOUS; abdomen yellow tipped; alar expanse 16-22 mm. 

Hosts.-Cones of Pinus ponderosa, P. edulis, and Pseudots'uga 
menziesii. Probably in other cones. 

Dist1'ibution.-California, Oregon, and Colorado. Probably more 
widely distributed. 

Note.-'l'he active, rose-colored larvae appear to be secondary, 
in that they feed on the trash left from the work of other cone
infesting insects and on decaying cones that have dropped from 
the trees. Adult moths emerge in June, July, and early August 
from cones which matured the previous year. Thus there appears 
to be an annllallife cycle. 
Chiollorles sp. 

Larvae similar to C. 1)eric111ella were found doing similar work 
in cones of knobcone and sugar pines. Adults were not reared and 
hence identification was not complete. 
Gelechin or SlomoplerY;l; sp. 

Full-grown larvae of an unidentified species of Gelechidae were 
found on Apri1 27, 1916, by P. D. Sergent at Wagner Springs, 
Ol·eg., feeding in the axis of ponderosa pine catkins. The larvae 
abort and twist the catkins, but do not seem to cause any damage 
to the pollen. On May 4 the larvae were found leaving the catkins, 
and on May 30 prepupal larvae were found in pebble-covered 
cocoons in the earth and on the floor of the cage. Adults em~rged 
in July. The species has not been identified. (Hopkins U. S. No. 
14255a.) 
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FANULVGEOMETR1DAE 
,Eupitheclia albicapitata Packard 

DesC1·iption.-Moths with brown and gray markings; reddish
brown crossbands on forewings; alar expanse 15....,18 mm. (55, 
p. 658). Larvae are reddish-tinged, with six vague longitudinal 
stripes on ,upper portions of body. 

Host.-Cones of Picea engelmanni, P. gla~tCa, and Pseudotsuga 
menziesii; one record from Adelges gall on Picea glauca. 

Dist1·ibution.-British Columbia and Yukon Territory, and 
across Canada following the spruce belt. 

Note.---:Rearing records were furnished by Dr. D. A. Ross of 
the" Forest Biology Laboratory, Canadian Department of Agricul
ture, Vernon, British Columbia. 
EupUhecia colruulJrata McDl!nnough 

The larvae of these moths, as reported by McDunnough (54, 
1). 40) have been found feeding in the cones of Pacific silver fir 
in British Columbia and Washington (55, p. 660). 

Eupithecia spermaplwga (Dyar) fir cone looper 
Desc1·iption.-Adlllts are moths with body reddish-brown; fore

wings gray, marked with irregular reddish-brown band near base 
and tip of wings, bordered near costa with narrow black line; 
hind wings gray speckled with brown and bordered with broken 
black terminal line. Alar expanse 20-25 mm. (16, p. 68; 54, p. 40; 
55, p. 660). Larvae are pale greenish, gray, or brown; typical 
geometridlarvae with 2 pair of prolegs at the rear end; 20 mm. 
long when full grown. Pupae are reddish in oblong silky cocoons 
on surface of cones or on ground. 

Hosts.-Cones of Abies concol01', A. magnifica, A. magnifica 
val'. shastensis, Pinus 1Joncle1"osa, P. monticola, Pseudotsuga men
ziessi, Tsuga me'rtensiana; and from cones of Abie.~ amabilis in 
British Columbia. 

Dist1·ibution.-California, Oregon, British Columbia, Arizona, 
and Colorado; probably throughout range of western firs and 
Douglas-fir. 

Cha1'acte1' of dam,age.-The larvae bore largE' galleries through 
cones, destroying seeds and scales. About 20 percent of the fir 
cones are infested with this species, and 10 percent of the seed 
is destroyed in infested cones. 

Life hist01'1J,-Larvae develop in cones during June, July, Aug
ust, and September. Pupae form during October and November, 
and the species hibernate in this stage in silky cocoons either 
on the cones or in the ground. Adults emerge in May, June, and 
July intimeto lay eggs on new cones. There is one brood annually. 

Pa1·asites.-Encyrtidae: Copidosoma sp. ; Eulophidae: Elacher
'tus glacialis Ashm.; Ichneumonidae: Horogenes sp. 

FANULY HYPONOMEUTIDAE 
i4rgyresthia lilJocellrelia Busek incense-cedar tip moth 

Desc1'iption.-The adults are silky, light-golden moths with two 
dark narrow bands across the forewing. Alar expanse 8 mm. 

. · 
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(4,p. 153). Larvae are small green caterpillars with red dorsal 
bands. 

Host.-Libocednls decu1·Tens. Also reported (12) from Chamae
cypa1'is la'Wsoniana. 

Dist1·ibution.-CaIifornia and Oregon; probably through range 
of incense-cedar. 

Chamcte1' of damage.-The larvae of this species mine the 
tender, green cones, seeds, and leaflets (fig. 33). Infestation fre
quently destroys 10 percent of the cone crop; all seeds in infested 
cones are eaten by the larvae. Sometimes practically all of the 
cone crop is destroyed. 

El'Q-2141 

FfGUR~~ 33.-Catel·pillars of the incense-cedar tip moth, A1"gyresthia liboce
d)·ella., feeding in cones of incense-cedar. A parasitic larva in cone to the 
right, X 3. 

Season(ll hist01·y.-The larvae feed and develop in cones during 
July, August, and September. Pupae form during October, Novem
ber, and December. These hibernate in papery cocoons in the soil. 
Adult moths emerge from the middle of March through May. 
There is one generation annually, and delayed emergence in the 
second and third years. 

Pamsites.-Xhe species is parasitized by an ichneumon, Cam1)0
1Jlex a1'gJj1'estlzticle (Roh.), a braconid, Bmcon n.Sp. near lae11wsacci 
Mues., and a species of Encyrtidae, Pentacnemus sp. (close to 
bucculat1'icus Howard) . 

FMHLY OI.ETHUEUTIDAE 
Genus Barbara fir cone moths 

This genus as established by Heinrich (31) includes five varie
ties or forms of a single species, B. colfaxiana (Kearfott), which,

i'

'.". 
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, .:~S ,lar.vae. feed in the cones of Douglas-fir and true firs. Another 

., :5.pecies foqnd in Engelmann spruce cones, was named in 1941 

, (s~e'Page 135) . The five forms include the following: 


~JJ.aibara coljaxiana colfaxiana (Kearf.) (43) 

H ost.-Pseudotsuga 11'/,enziesii. 

Dist1·ibution.-California, Oregon, Washington, and British 


!eolumbia. 

Typelocality.-Colfax, Placer County, Calif. 


1 

, ,Bar,bara colfaxiana taxijoliella (Busek) 	
~, 

i 

Host.-Pseudotsuga menziesii. 

Distribution.-Montana, Washington, and British Columbia. 

Type locality.-Missoula, Mont. 


.,.JJ.arbora colfaxiana coloratlensis (Heinrich) (30) 

Hosts.-Pseudotsuga 1nenziesii and Abies concolor. 

Dist·l'ibution.-Colorauo. 

Type locality.-Mount Manitou, Colo. 


tBatb.ara col/axiana sis~iyouana (Kearf.) (44) 

Hosts.-,-Abies concolor, A. magnifica, and A. 	magnifica var. 
shastensis. 


Distribution.-Califol'l1ia and Oregon. 

Type locality.-Siskiyou County, Calif. 


Barbara ulterioralla (Heinrich) (30) 

PrObably an aberrant form of B. colfaxiana. 

,Rost . .,-Pseudotsuga menziesii. 

Dist1·ibution.-Ol·egon. 

Type locality.-Waldo, Oreg. 

Heinrich's key to the species of Ba1'bam (31) is as follows: }

1. 	 Rindwing very dark brown, almost black, concolorous with dark areas 

of forewing; pale markings on forewing iridescent lead-gray..ultm'iana 


Hindwing pale or dark smoky fuscous, not blackish; paler than dark 

areas of forewing; pale markings on forewing gray, suffused withr whitish, ocherous or pale greenish scales ..... , . . . . . . . . . . . . . . . . . . 2 

l" ,2. 	 Head ferruginous ocherous...................................... 3 

~." .. Ilead blackish or fuscous, more or less dusted with white. . . . . . . .. . 4 

3. 	 White geminations on outer half of costa repeated on underside of 
:'j. forewing as short, very thin, dashes ............ colfaxia.na (typical) 


White costal geminations repeated on underside of forewing as spots
~,
" : about as broad as long.......................... colomdensis (part)


4. 	 Pale areas of forewing partially suffused with ocherous ...... taxifolieUa 

Pale areas of forewing tinted with pale greenish.... . . .. . . .. .. . . .. . 5 


5. 	 Cilia of hindwing whitish; hindwing very pale ocherous fuscous 

coloradensis (part)


Cilia of hindwing dark smoky fuscous; hindwing dark-brown fuscous 
sisli.:iyouana 

In the biologicaLwork at Ashland only two species were recog

nized: The form in Douglas-fir and the form in white fir and 


,other true fjrs. Accordingly, the following notes will be so divided. 


, . 

http:colfaxia.na
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Barbara sp. (Douglas-Ii!: form) Douglas-fir cone moth 11 

Mostly Bm'bm'a coljaxiana, val's. 

Descl'iption.-Adults are grayish-brown moths with wings
,-. transversely marked with irregular bands of gray, silver, and 

brown, and with fringed margins (fig. 34). The variety which 
infests Douglas-fir cones from Montana, 'Vashington, Oregon, and 
northern California is smaller and of darker coloration; alar 
expanse 15-21 111m. The variety from Colorado is larger and 
lighter in color, with alar expanse of 19-22 l11m. Except for color 
and size, the moths of all varieties are scarcely distinguishable. 

EI'Q-.j701, 5,S. 
FweRE 34.-11, Adults of 	the Douglas-fir cone moth, Bm'bam col[a:t:icma, 

X 2; B, hlL'vae, X 2. 

The pupa is reddish brown in color, about 7111m. long and 2 mm. 
in diameter. It is enclosed in a papery cocoon encased in a mass 
of resin within the host cone between scales near the axis. 

The full-grown larva is approximately 14 mm. long, pinkish 
or yellowish in color (often with a brownish tinge); the color 
of the head is brown, mouth parts black, thoracic and anal shields 
black, true legs black, and body hairs brown. The dorsal part 
of the body is yellowish to brown shading to cream on the ventral 
parts. The spiracles are brown. 

The egg is pearly white in color; oblong and flattened; 1~~ by 
1 111111. It is attached to the outer surface of a protruding cone 
bract by a narrow flange which extends entirely around the egg. 
As the embryo develops it imparts a creamy to pinkish color to
the egg. 

Host.-ConeH of Pseudotsug(~ menziesii. 
Distdbution.-Thl'oughout the range of Douglas-fir in the Pacif

ic Coast States, British Columbia, and Rocky Mountains. 

11 Adapted from a manuscript report prepared by J. l\f. Miller and J. E.
Pattel'son, June 1, 1916. 

Although this specief; was not l1amed by lV. D. Kearfott until 1907 (48), 
it apparently wai; first discovered b~r R. A. Cooley in Montana in the spring 
of 1900. Cooley prepared a bulletin 011 "The Doug-lai; spruce cone moth" (8) 
in 1908 from his studies on this species. In this bulletin the species was 
identified af; GJjdia: }lsl!lIdois1(gann Kea]'f. (42). The writer is reasonably 
certain that the species was wl'ongly identified and that Cooley's bulletin is 
the fil'St dealing' with the Douglas-fir cone moth, Barbct)'CL col[a.~·ialla val'S. 
(See Keen, }<'. P., 195:3, "Col'rec.tion of the identity of the Douglas-fir cone
moth" (47').) 
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Chamcte1' of damage.-The damage done to the cones and seeds 
of the Douglas-fir by the Douglas-fir cone moth consists of tor
tuous food channels excavated by the larvae feeding within the 
cones (fig. 35). These food channels or burrows start at a point 
on the surface of the cone scales where the young larvae attack 
th.e cone. At the point of entrance they are almost indiscernible, 
but they gradually become larger as the larvae develop. Terminal 
parts of burrows excavated by full-grown larvae are about 2.5 

f 
o. 

rom. in diameter. Average length of feeding burrows is 45 mm. 
,At the terminal end of the burrows, between two scales, near . 

the axis of the cones, are found the pupal cells, which are usually 

El'Q-5786 

FIGURi:J 35.-Cones of Douglas-fir damaged by the Douglas-fir 
cone moth, Bn1·bn1'lL colfaxialln colfaxiann; cone on left shows 
pitch and larval castings on exterior of cone, and cone 011 right 
has been opened to show larva and its mines in the interior. • 
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somewhat larger in diameter than the food burrows. The wound 
to the cone is heavier here than elsewhere, and it results in a 
large flow of resin which encases the larval cocoon in the pupal 
cell. The larvae do not seem to prefer one part of the cone over 
another, for they feed indiscriminately through scales, bracts, 
and seeds. 

Cones containing only 1 or 2 larvae do not appear to be appre
ciably damaged, and unless attacked by other insects they develop 
and mature like normal ones. If the infestation is heavier, with 
three or more larvae in individual cones, the resultant damage 
is more noticeable: the cone is aborted and withers prematurely. 
Attacked cones, regardless of the degree of infestation, remain 
on the trees and fall with the 'normally developed ones. Immature 
cones infested with the larvae of the Douglas-fir cone moth are 
quite easily determined. 'fhe characteristic resin exudation, almost 
always present on the surface, denotes the active larvae within. 
Sometimes, frass thrown out by the larvae from the food burrows 
adheres to the ·surface of the cones anel assists in identifying the 
infestation as that of Barbum sp. Damage follows, both as a 
direct a11d indirect result. Directly, larvae eat the seeds encoun
tered in extending the food burrows spirally around the axis of 
the cones through the basal part of the scales; indirectly, the 
seeds fail to mature in heavily infested cones as a result of pre
mature withering. 

Percentage of infestation (lnd amOlltlt of llamage.-In 7 repre
sentative lots, 30 to 100 percent of the cones were infested; seeds 
destroyed ranged frol11 17 to 33 percent in 4 of these lots (table 1). 

From extensive sampling in British Columbia, Radcliffe (65) 
reported "that a single caterpillar within an average-sized cone 
destroys approximately 45 percent of all the seed in a cone, 2 
larvae account for about 75 percent of the seed, and 3 or more 
insects feeding within the cone will destroy the entire seed con
tent." F'rom 10 samples of cones on Vancouver Island, Radcliffe 
found the yield of cleaned seed to be 37.9 grams (0.08 pounds) 
pcr 100 cones, whereas insect-damaged samples yielded only 
15.7 grams (0.03 pounds) of cleaned seed per 100 cones. The 
difference represented a loss of 58.5 percent. 

Radcliffe (67) also found that cones damaged by the Douglas
fir cone moth "only produced 41.5 percent as much seed as sound 
ones" and that "germination tests showed a slightly poorer 
viability of seed from damaged cones when compared with seed 
from sound cones." 

Isaac (40) reported that the Douglas-fir cone moth and seed 
chalcid "have destroyed up to 75 percent of the season's (seed) 
crop." 

Hofmann and Willis (S(J) found that "insects are worse if the 
crop is small for the locality, for their attacks are then concen
b·ated." They also found that "they are worse in the warmer 
places where the crop is normally large" and least troublesome 
in the higher and colder parts of the tree's ~·ange. 

Life histo1"1J.-The emetgence and flight of cone moths occurs 
from about March 25-May 5 at elevations ranging from 2,000 to 
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TABLE 1.-Pe1·ceni.(tge of il1fesi(ttion fl,1Ut seed of Do'ltglas-fir destroyed by the Doug~as-fir cone moth 1 ~ -:r' ,~ 

,g ~ ~ 

z > 
~ " 

Insects Seed 0 ,\ 1~;Hopkins lot No. Stage Insects Seed
Cono Date Cones Cones Insects per Seed deatroyed

and locality of Seed per crop > 
crop exumincd examined infested founu inCested destroyed per t"'coUected insect cone destroyedcone insect t:I:! 

c::: 
t"'

N,t1111Jcr IVUlnlJer Nllml,cT Percent Nlt1nbcT Nllmllcr N'umlu'!T Nu",ber N'l-ml,er Percent t"' 
Hopk. 12535 ; 1914 July IS, 1014 Lnrvnc_ -10 ],700 10 47.5 37 0.02 1.95 555 15.0 32.G5 ~ 
Colestin, Oreg. ,.... 

Z 
Hopk. 12507 ; 1914 July 7,1914 do G 306 r- 100.0 S 1.33 1:33 93 11.6 30.S9 Z 
Ashland, Oreg. ~ 
HOjlk. 12584 ; lOH No\'. 25, lOH Pupae _ 50 2,250 25 50.0 35 .70 1.40 455 13.0 20.22 ..". 

0'>'""' 
Mistletoe, Oreg. ~~ 

Hopk. 14220; 1915 Dec. 2,1915 uo 200 -- GO 30.0 70 .35 1.17 -- -- -- S 
Ashland, Oreg. ; rn 

I:jHopk. 12536; 1914 July 17, 1914 do 100 4,-100 GG GG,O '17 .77 1.17 770 10.0 17.50 
tr:1

Ashland, Oreg. '"C 
~ 

Hopk. 10Si4; 1913 Dec. 29, 1913 UO 50 50 100.0 99 1.98 1.98 -- -- --- ,0Emigrant Creek, "'.1 " 
Oreg. > 

Hopk. 10896; 1913 Mar. 22, 19J.1 -- 20 -- 19 95.0 32 1.GO 1.GS -- -- -- l:O 
0 

Missoula, Mont. .... 
0I c::: 

1 Data obtained from cutting tests. Only the seeds actultlly eaten by the lal'v Ite were counted. The lots of cones were not especially selected; they represent ~ 

the nvernge infestation. c::: 
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4,000 feet near Ashland, Oreg. From rearing material kept at 
elevations ranging from 4,000 feet to the limit of occurrence of 
the host tree, emergence has been recorded as late as the middle 
of July (fig. 36). Occasional stragglers come out earlier and 
continue later, but they in no way represent the main part of the 
broods. Emergence and flight also can be correlated very closely 
with the appearance of the pollen on Douglas-fir, sometimes pre
ceding it by a few days. Emergence was found at its height just 
about the time the pollen \vas falling, and it preceded the appear
ance of the new cones on which the eggs were deposited by a few 
days or a week. The full bloom of the pollen on Douglas-fir seems 
a fairly reliable indication that the cone moth is flying in the 
locality. 

I , I 1 I I I 

Pupae in Hibernation 0 

Adults In FI;Qhf 
and OViposition 

Appro•. 40 Doys 

Eoos 
15-20 Days 

Larvae 

Approx. 45 Deys 

Pupae In Hibernotlonl:! 

Approx. 260 Days 
• Relorded Brood - 2nd Yeor Emergence - 625 00)'5 

• Relorded Brood - yo Yeor Emergence - 990 Dol's 

Jan Feb Mor Apr Mol' Jne Jly Aug Sep OCI r-Jov Dec 

FrGl'RR 3G.-Seasonal history of thc Douglas-fir conc moth. 

Data on copulation and oviposition were secured by collecting 
adult males and females which emerged between the dates of 
March 25 and 31 from insectary rearing cages, and by liberating 
them ill specially constructed screened cages containing young 
living cones of the Douglas-fir. Strips of blotting paper saturated 
'with sugm' solution were placed in the cages and the moths were 
observed feeding on these at various times. Copulation occurred 
at intervals for a few days after the moths were liberated in the 
cages. 

Oviposition was not observed, but must have occurred during 
the earlier hours of the evening, for eggs were found on the cones 
in the early morning before the moths became active. A single 
cone may bear several eggs, but only one egg is deposited 011 a 
cOne bract. Oviposition in the field under natural conditions (fig. 
37) has resulted in 3 and 4 and occasionally as high as 5 larvae 
in each infested cone. 'rhe number of eggs laid by a single female 
was not determined, but it is reasonable to suppose that each 
female deposits a large number because the caged cones were 
quite heavily infested. 
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EPQ-G7S0 

FIGURE 37.-Adult of the Douglas-fir cone moth, 
Brwbrwa coljaxiana, laying eggs on a young
Douglas-fir cone. 

In the field, eggs are deposited on the protruding cone bracts 
of young cones almost as soon as they appear.12 

The egg stage (fig. 38) last~, between 15 to 20 days, and develop
ment within the egg progresses slowly. At the end of the fifth 
or sixth day the outline of the larva shows distinctly, and the egg 
at this stage assumes a pinkish tinge. Development continues 
gradually from this stage until hatching, when the color varies 
from yellow to brown. A few days before hatching, the larva 
within the egg may be seen distinctly, the black thoracic shield 
and the true legs being plainly visible. The embryo, which up 
to this time has been curled within the egg, now straightens out 
and bursts the eggshell. The folIo'wing record of embryonic devel

12 The cones of Douglas-fir mature in one year. At the lowest elevations 
and in the warmer localities within its range, the first cone buds open the 
latter part of March. Elsewhere buds open through April and May, depending 
on local climate. The cones develop rapidly, reaching full size in 6-8 weeks. 
'rlley l'ipen early in August and by September begin to open and shed their 
seeds. Many of these matured cones fall from the trees during the fall and 
winter, but often a considerable percentage remains attached to the branchlets 
until th.e following spring and later. 

http:appear.12
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FIGCRE as,-Eggs of the Tlouglu,;-fil' conp moth on COIH' bracls, X 2.5. 

opment of the Dougla~-fir cone moth wa~ prepared f1'ol11 ob8erva
tion::; of eggs collected in the fiel(1 and incubated in an insectary: 

Datf': 
April 2;) .. __ _

2IL __ _ 
27 _,.... __ ~ __ .__ _ 
28 __ _ 
2!1 ______,._ 

Egg,;, 1'I'P"h peul'1y while, 
I Ill, 

I:gg'" tUl'I1ing r>iJlki~h, 
Do. 

Eggs lUI'ning- yC'llow. 
;~O ____ , _ . lJo. 

May L_ 
2. _ 

Outliup of IHlTuC' :,htlwing.
Ilo, 
110. 

Lm'\'up (lhltinct, !'g-g-~ tUl'ning brown. 
IJn. 

~ 

I"" .... 

LUl'nw dpve\O]ling. If'gs rli"tinctly :-('en.
[lo. 

8~ _
!l. __________ 

10. __ 
1 L ...
12 ___ _ 
l:L_ 
1,1.._. ____ . 
1:1 ___ . 

_ J)"vt'lojJlIlPnt mol'l' complete. 
[Jo. 

Lt·J.!,::; and thoracic "hield ]llainly tli",'el'nible. 
1)0. 

Larval' fully g'l'0\\'11., ~hield and leg:, full;>, fOl'med,
Do. 

Lun'u(' ~tl'ajJ\·htellil1.t( in ('gg". 
Lat'va(' leaving C'gg"hell". 

The newly hatched larva immediately bores through the sup
porting bract and enter:,; the cone through the scale directly below 
the bract to which the egg was attached, The larva grows rapidly, 
increasing in length from about 2 111111.-4 mm, within the first 
3 01' 4 days, When newly hatched, the larva is wiele, flattened 
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in front, constricted behind, with the true legs plainly discernible, 
and the thoracic shield sclerotized and black, covering the dorsal 
part of the first thoracic segment. The color of the young larva 
ranges from fawn to brown. ;. 

The first result of cone attack is a flow of resin from the wound 
that the entering larva makes in the scale. The resin flows un
checked as the larva continues to develop and bores deeper into 
the CQne, the mass growing from a minute tear to a large globule 
that entirely covers the entrance and fills the food burrow through 
its length. This probably protects the larva from birds and para
sitic enemies. 

The larval stage lasts about 45 days; during this time the 
larva is never quiescent. It extends the food burrow through all 
parts of the infested cone, feeding on scales, tissues, and seeds. 
In the fall the larvae complete their development and form pupae 
which become embedded in resinous channels near the axis of the 
cones. 

The moths remain dormant in the pupal stage for about 260 
days, or from July to March or April of the following spring. 
Then adult moths emerge and flight begins just before the advent 
of the new cone crop. 

It is a peculiarity of this insect that not all of the overwintered 
pupae transform and emerge as adults the first spring (table 2). 
Some of tIle brood continues in diapause through the spring, SUIll
mer, and winter of the second year. The majority of these retarded 
pupae emerge at the normal time during the second spring. In one 
lot of breeding material some of these retarded pupae remained 
dormant during the third summer and winter and finally emerged 
the third spring, after a dQrmant period of 21!~ years-nearly 
3 years after the beginning of development. 

TABLE 2.-Eme/",qence mzd retaniotion oj b1'00ds oj the DOZl{f/as-fi,· cone moth 1 

Ropkin~ lot No. O"t~ i Cf,lI1e FiI"st year Second year Third yenrInnd locality 
rQUt'detl emel'J~enl'e emergence ! emergence

collected 
I I 

-~--~~~~ "--.:------"~~-j------

Ropk. 1080S: Oct. 2,1 fi13 , lHnr. 20-Apr. 15. .Mar. 17-""25. !e 

Ashland, O,·eg. t 10 l.t~ 12 imagos. H1V), a imagos.I . 
Hopk~ 10~3·j.. ; Sept. 2, 1013 J 913 ~ Mar.21-Allf.15, l-fnr. lS-Al>r. 2, 
Ashland. Ore". ! 1!11·1. 53 inHlgos. I 191». -I imagos. , 

I
liopk. IOS82: I Jan. 24,1914 1913 I .Mar. 20-June 24. r Nar. 15-Apr. 7, I 
Ashlnnd, Oreg. I 1914, '215 imag:os. ,HH5, 15 imagQs. ! 
Ropk. 1145·1 ; Feb. 4, 1013 I Feu. 13-Al)r.17. .lIIar. 19-Ap,·. 21. lIIar. 20,1015, 
Moffat Creek, jl!113' 23 imagos. 101,1. n imagos. \1 imago. 

Cnlif. ! jRopk. 12502: 1013 I Apr. 12-16. ,Mllr.lli-22,IApr. 10, Int·1 I I 
Ellislon, ,Mont. I .1 nt.I, 2 imngos. 1!)J5. 2 imllgos. 

1 ~a"ed on .5 lots of cones. About 10 pe"cent of the bmods in these lots retarded as j)upae. 
Table prepareu from uctuuI reuring,;; parusitiHm ull.d other il)f1uences not considered. \. 

http:13-Al)r.17
http:Mar.21-Allf.15
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Radcliff (66) tound 6.8.percent of the 1950 brood in diapause, 
and more in wet sites (11.0 percent) than in dry sites (3.4 per
cent) . He also found a higher percentage in diapause where pupae 
overwintered in cones on the ground (9.2) than where they 
overwintered in cones on the trees (4.1). Pupae overwintering 
in cones on the ground were not molested by mice or shrews. 

No records were obtained of the longevity of the adult moths 
under normal outdoor conditions. Adults that emerged Marcn 27 
and were liberated in rearing cages lived for about 3 weeks, 
the last one dying April 17. 

P(£1'as'ites.-The natural enemies of the Douglas-fir cone moth 
are numerous and an important factor in the control of the species. 
In several lots of material, parasitism was determined to vary 
from 31 to 83 percent. The following primary hymenopterous 
parasites have been reared from larvae and pupae of this moth: 

Braconidae 

Bmcon C1'/lCW'Il1/L (CUS11l11.) 


Eulophidae 

Hyssopu$ eveil-iae (Girault) 

Tetnlst'idlUH strobilus Burl,s (Prob.) 

TeL1'(I.~ticllUs ~p. 

Ichneul1loniclae 

Calliephialtes comsiockii (Cress.) 

Gampo1Jle:t; conocQla. (Roh.) (Prob.). 

E,-.;oc/t1tS evetriae Roh. 

GlllJlta eve(1-iae Cush. 

/tolJlectis evetl'i(le Vier. 

PimlJ/opte1'1ls evet1'iae (Roh.) 


Pteromaliclae 
A 11lblymen£s ve1'Clitm' (Norton) 
Zaca1ochlo1'(I- milleri CrawL 

Cont'1"ol.-Where intensive forestry methods are applicable, as 
in Douglas-fir seed orchards, the value of the seed crop may 
warrant special measures of protecting cones from damage. Aerial 
spraying with a residual DDT spray, at the time of moth flight 
and egg laying may prove to be effective as a control measure. 

Barbara lOp. (true fir form) white-fir cone moth 

Mostly Ba1'ba1'(/, colfaxiana siskiyouana (Kearf.). 
Description.-Adult moths are gray with forewings speckled 

with black and tipped with brown (fig. 39). Alar expanse 21-24 
mm. Body 6 mm. (44,1). 77) (3.l, p. 28). 

Pupae are dark reddish-brown to black, 8 mm. long. 
Larvae are yellow-white, 11 mm. long t021h mm. wide when 

full grown; head dark brown to black with chitinized plate extend
ing back under first thoracic segment; body with 14-16 scattered 
short yellow bristles on each segment. 

Eggs (fig. 40) are pearly white, oblong, flattened, about Ilh 
by 1 mm. in size, and are attached to upper surface of cone bracts~ 
sometimes on very tip, by a flange which extends entirely around 
the egg. 
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";l~Q-7065 

FIGURE 30.-Larvae, pupae, and adult of the white-fir 
cone moth, Bft?'b(tl'C~ col/axictn(L aisld1}ollnnct, X 3. 

Hosts.-Cones of Abies spp.; reared from Abies concolor, A. 
g1'andis, A. l1wgnifica, and A. magnifica, val' . .'5hastensis. 

Dist'ribution.-California, Oregon, and Washington, and Colora
do (E. colfaxiana colomciensis). Probably throughout the range 
of western Abies. 

ChCb1'acter of clamage.-This is one of the most destructive pests 
found in white fir and red fir cones. The larvae attack the cone 
while it is quite young and either stop its development altogether, 
or, by horing tortuous channels through scales and seeds, cause 
one side of it to die. This causes an abortion of the cone and 
a general curved appearance. A considerable flow of resin sticks 
the scales together and prevents the cone from opening (fig. 41). 
From 1 to 12 larvae may be found boring through infested cones. 
Damage varies, in different years and localities, from 2 to 46 
percent of the seed crop. 

Life histo1"l/.-The life cycle is completed in a single generation. 
From the first of April to the latter part of May, the adult moths 
deposit their eggs upon the young, tender cones. The cones then 
are only three-quarters of an inch to 111~ inches long, and the 
cone bracts are not yet covered by the growing scales. Upon hatch
ing, the young larvae bore between the cone scales into the heart 
of the cone (fig. 42). Here they feed upon scales and seeds, making 
a torturous, resinous burrow. The larvae reach full growth by the 
middle of July, and in the center of the cone, among the resin
matted scales, they form a papery resin-coated cocoon in which 
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EPQ-fi7!,)2 

FWGHE 40.-Egg of the white-fir Calle moth, Bm'bw'(L colfa;l;iana siskiyouana, 
on bract:: of young' white fir cone, X 4. 

EPQ-2tl7 

• FIGURE 41.-Cones infested with the white-fir cone moth show pitch exudations 
and deformity. 
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EPQ-5795 

FIGURE 42.-Lal'va of white,fil' cone moth, Bar, 
bcwa colfw:>.;iana siski1Jottana, boring within a 
cone. 

-. 


EPQ-7664 

FlGURE43.-Pupae of Ba1'bam colfaxiana siskiyouana in 
cocoons among resinous white fir cone scales. i. 
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·they transform to"pupae (fig. 43), In this condition they pass 
the winter, emerging as adult moths the followiIlg spring during 
March, April, and May. There is evidence that a small percentage· 
of the brood is retarded, remains as pupae f0!' another year, and 
emerges the second spring. Thus there is one complete generation 
annually, and a retardation which takes 2 years to complete a 

.Ii. generation. There may even be some retardation until the third 
spring, as was noted for the Douglas-fir cone moth. 

Pat"asite.c; and predators.-This species probably has all the 
.~natural enemies recorded for the Douglas-fir cone moth. Those 

reared from this species include: 
Parasites 

Eudophidae 
Elache?'tus glacialis Ashm, 
Tet?'astichus sp,

Ichneumonidae 
Calliephialtes cO'lnstockii (Cress.) 
Ca'lnpoplex conocola (Roh.) 
Exochus evetriae Roh. 
Glypta evet?"iae Cush. 
Itoplectis eveiriae Vier. 
Pi?nplo1Jterus conocola (Roh.) 
Scarnbus ephicdtoides Cushm. 

Predators 
Enoclm'us hU?nm'alis Schaff, 

Barbara mappana Freeman 
This species of BarbcLra was named by Freeman in 1941. The 

forewings are gray above, reticulated with numerous black, wavy 
lines often narrowly bordered with light brown; wing expanse 15 
mm. It was reared from cones of Engelmann spruce from Trinity 
Valley (near Vernon) British Columbia. 

Epinotia albangulana Wlshm. alder catkin moth 
Desc1·iption.-The adults are small reddish-brown moths; fore

wings with wavy reddish-brown band at base followed by lighter 
band, splashed with white near apex of wing; hind wing light 
brown with white scales, Alar expanse 14-16 mm. (31, p. 212). 

Host.-Alnus 1"ubm in pollen catkins and on foliage. 
Distribution.~California, Oregon, Washington, Idaho, and Brit

ish Columbia. Type locality Mendocino County, Calif. 
Pm"asites.-An undetermined species of ichneumon. 
Notes.-The larvae feed in the center of pollen catkins during 

the late winter and early spring months. By April they start spin
ning cocoons in the outer end of dry catkins and on other objects. 
Pupation occurs in cocoons during early May and adults emerge 
from the middle of May to the middle of June. 
Epinotia hopkinsana (Kearf.) 

Desct"iption.-Adults are small moths with light tan bodies and 
forewings mottled with brown and green scales; hindwings uni
formly light brown. Alar expanse 16-19 mm. (43, p. 36). Larvae 
are reddish with large thoracic shield. 

Hosts.-Picea sitchensis and Pinus mdiata. 
Distt·ibution.-California, Oregon, Washington, and British Col

umbia. 
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> Notes.-This species was found feeding in the terminal shoots 
,and foliage buds of Sitka spruce by J. E. Patterson. It caused a 
moderate amount of damage. Heinrich (31, p. 206) repol"ts it as 
;feeding in the cones on seeds of spruce and pine. Our one collection 
,was from the foliage and not from cones. Eme:cgence occurred 
'early in July. • 
.iEpinolia llOpkinsana cupressi Heinrich 

Desc1'iption.-The adults of this variety are similar to E. hOl)kin
sa'YU~, but according to Heinrich (31, 1). 207) are "much darker 
,green in color of thorax and primaries, which are a decided 
absinthe rather than pale bluish or verdigris-green shade." The 
hindwing is dark smoky fuscous. 

H ost.-Cu1J1'essUs maC1'oca1'pa. 

Dist1'ibution,-Monterey County, Calif. 

Note.-The pinkish larvae develop in cones during August, 


September, and October, feeding mostly on scales but destroying ( 
some seed. Pupation occurs in cells in the cones. Adults were 

found emerging in January, February, March, and April, and 

again in October and November, therefore the species may have 

two broods a year. 'fhe larvae also feed under the bark on limbs 

and branches. 

l~ucosnUl bobunu Kearf. pine cone moth 


DeSC1'il)tion.- The adults are tan moths with bands of rust-red 

markings on forewings, and pale portions yellow; hindwings light 

tan brown. Alar expanse 17-28 mm. (43, p. 26; 31, 1). 103). The 

eggs are similar to those of Ba1'bam. The larvae are pinkish, about 

15 mm. long when full grown, and have a distinct dorsal shield 

on the first thoracic segment widely separated from the head. 


Hosts.-Pinus ponde1'osa, P. jejf1'e1Ji, P. nWnOl)h?Jlla, and P. 

attenuata. Reported from Pinus edulis by Little (50, p. 248). 


Dist1·ibution.-California, Oregon, Colorado, Montana, Utah, 

Arizona, and Texas. 


Chamcte1' of dCLl1wge.-The larvae feed through young green 

cones in their second year, doing a moderate amount of damage 

to scales and seeds (fig. 44). 


Sea.sonal histm·1J.-Eggs are deposited on the very tip of cone 

scales, well up against the spines, during June and July. Incuba

tioil period is about 15 days. Larvae attack the cones through 

the tip of the scales, mine out the scales, and feed and develop in 

the cones t1wough the summer and fall, Pupation occurs in Sep

tember and October in parchmentlilce cocoons, either in the cones, 

or.in trash on the ground. They hibernate as pupae. Emergence 

of moths occurs the next year during May, June, and July. At 

low elevations emergence may occur as early as March 27 and 

continue through April and May. There is one brood annually. 

Eucosmu rescissoriullu Heinrich lodgepole cone moth 


Desc1'iption.-The adults of this moth are similar to E. bobana 

except for color markings. Heinrich (30, 1). 58) stated: "Thorax 

dark rust-red on forward part, heavily dusted with silver-gray 
scales behind. Ground color of forewings rich, dark, brick-red, • 
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FIGURE 44.-Larvae of EUCOSlIUL bobana feeding in cone scales and on 
seeds of Jeffrey pine. 

with a faint sprinkling of black scales; a narrow indistinct fascia 
of silver-gray scales near the ba3e." Also two bands of orange
yellow scales bordered by a thin line of white and silver scales. 
Alar expanse 23 mm. 

Host.-Pinus contorta, val'. latifoli(~. 
Dist1·ibution.-Oregon and California. 
Notes.-In late July and August, new green cones will show 

infestation by this species by an exudation of fine reddish-brown 
frass issuing fr0111 small holes in the cones. Small, dirty white, 
very active larvae with yellow heads, 13 mm. long by 2 mm. wide, 
feed through the cone scales and seeds. By late August, these 
leave the cones to pupate and form silken cocoons in which the 
dark brown pupae, 8 mm. long, occur. Adult moths emerge in 
April of the following year. The species is fairly destructive to 
lodgepole cones from Yosemite north through eastern Oregon. 

Pa·rasites.-Eulophidae, Elache1'tus sp. and Eude'/"1lS sp.; Ich,.. 
neumonidae, Pi'lnplopte1'us sp. 

Laspeyresia lIraClealana (Fern.) (= L. palliclilJasalis Hein.) (30, 
p. 60) fir seed Dloth 

DesG1"i1)tion:.-Adults are small, metallic-brown moths, with 
face and palpi very pale ocherous; head and thorax pale grayish 
drab; forewings deep lustrous brown with a grayish-drab basal 
patch and band of white scales across the middle, with five white 
costal dashes. Hindwings dark, lustrous brown. Wing expanse 
11-14 mm. 

Larvae are variable in size, from 4 to 12 mm. when full grown; 
light-pink body with darker pink stripes on anterior dorsal half 
of segments ; 13 segments back of head, with 3 pairs of true 
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'l~gs 011 the thor~cic segrnentsand prop l~gs on the 3d to 6th and 
lOth abdominal segments; 16-18 long yellow bristles arranged
(m. each segment; head with chitinized plate extending back under 
upper half of first thoracic segment. Very active when disturbed. 
. Host.-Cones of Abies b1·acteata. A. concolo1', A. nwgn'ijica, and '. 

probably other Abies; Pseudotsuga 1nenziesii (rare); and Picea 
sitchensisY 

Distribution.-California, Oregon. (One specimen from Doug
las-fir in Colorado-Hopkins U. S. No. 13263i.) Probably through
out the range of Abies in the Western States, and British Colum
bia. (Type locality Jolon, Calif., from cones of bristlecone fir.) 

Gh(wacte1' of cZa,l1wge.-The active small pink caterpillars of 
this species seem to damage the cones both by boring through the 
scales and seeds and by feeding upon the seeds directly (fig. 45). 
They enter the cones by boring between the scales, then bore 
along the cone axis as they go. They also bore directly into the 
seeds, near the point of attachment, eat the contents, and then 
withdraw through the same hole, or sometimes bore out through 
the opposite end. They are nearly as destructive as the white
fir cone moth. Counts of seed damaged by LaspeY}'esia in 1914 
and 1915 showed a range from 4 to 46 percent. Commonly, from 
10 to 15 percent of white-fir seeds are destroyed by this species. 

Seasonal histm·y.-Eggs were not found put are probably laid 
on the young cone bracts in June and July soon after the moths 
emerge. The caterpillars feed and develop during July, August, 
and September. By the first of October they are fully grown and 
start preparing for the overwintering period. Some spin silky 
cocoons about themselves within the cones, generally between 
the seed wing and the cone scales; others leave the cones and form 
their cocoons in bark crevices or in the ground, where they remain 
until the following May. Pupae form late in May, and moths 
emerge from the first of June to the middle of July. Most of the 
brood emerges in the first year, but a few may retard and emerge 
in June of the .second year. 

Pamsites.-Numerous parasites were reared from white fir 
cones; some probably preyed on this species, but none were specifi
cally determined. 

Note.-The original description of this species was uy Fernald 
from three specimens reared from bristlecone fir cones from Jolon, 
Calif., which emerged in September 1880 (23, 11. {d65). It is strange 
that tbese moths should have emerged in the fall, for we have 
had no such emergence from many lots of rearing material. 

Larvae of this species have been collected from bristlecone fir 
cones in the fall of the year a couple of times by entomologists 
of the Berkeley Forest Insect Laboratory. These larvae have 
overwintered in silky cocoons, as is typical of this species, but 
Jnoths failed to develop. 

13 W. G. Mathers of the Forest Biology Laboratol'Y, Vernon, British 
Columbia, reared specimens from Ficen sitchensis cones from Queen Charlotte 
Islands, British Columbia. These were designated as a variety of L. bmc
teatanct by McDunnough (1937 and 1938). Heil1l'ich agl'eed with McDunnough 
that the specimens "are best placed as brcLctentana." 
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EPQ-I09U. 7687 

FIGURE 45.-Larvae of fir seed moth, LaspeY1'esia b1·acteatana. A, 
Larva feeding in seed through point of attachment; B, pl'epupal 
larva forming cocoon on cone scale; C, larvll feeding on seed;
X3. 

LalJpeyrelJia cupressana (Kearf.) cypress bark moth 
DesC1·iption.-Adults are small dark smoky brown moths (fig. 

46), with antemedian bands on forewing grayish ocherous, only 
slightly paler than basal band and median areas, and bounded 
by narrow copper-metallic bands; hind wings uniformly dark 
brown. Wing spread 12-16 mm. (43, p. 54; 32, p. 56). 
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FIGUHE Mi.-Pupae and adult of the cypress bark moth, Laspe?J
1'I].~in CH}JI'<!SSlUW, X 4. 

Larvae are similar to othel' La8pClJl'esi(L larvae; slender, gray
white, and about 12 mm. long when full grown; first thoracic 
segment and tenth abdominal segment slightly chitinized dorsally. 
Eggs are oval, reddish, 1111m. 

Hosts.-Cu]J}'C'S.s/IS JlULCI'ocw'pa (type), C. govelli(LnCL, other 
species of CU}Jl'CSSlIS, ChamcwG1JPCLl'i.s, and CI'!/ptome1'UL within its 
range. 

Distl'ibulioll.-Coastal California from San Diego County north 
to San Francisco and probably farther north. Mostly collected 
from Monterey peninsula in native groves of 'Monterey cypress. 

Ch(Ll'((ctCI' of dall/age.-Larvae extend galleries through cones, 
destroying both seed and scales. Clusters of infested cones are 
often matted together by webbing material spun by larvae. The 
frass thrown out of infested cones by the larvae adheres to this 
web and forms a mass completely concealing the larvae within. 
Often about 50 percent of cones are infested, but the percentage 
of seeds destroyed is small. Probably 25 percent of attacked cones 
die before maturing (3, p. 3(8). 

The caterpillars of this species also bore in the bark of branches 
and the main trunk, causing a rough, enlarged growth and a con
siderable flow of resin. The larvae apparently do not mine in the 
cambium, but ,vander through the phloem tissue, occasionally 
striking the cambium. The.'{ apparently cause sufficient injury 
so that a fungus can complete the destruction of the phloem and 
cambium. Successivc broods of caterpillars work in the bark 
year after year, and often parts of the tree or the entire tree 
dies. 

SecL.'wnal histol'lJ.-The seasonal history has not been accurately 
determined. Larvae ovcrwinter in the cones or mined bark of 
trunk or branche::>. Sometimes moths may be found flying as 
early as February. Normally, pupation does not occur until mid
March, and emergence occurs from March to July. From eggs 
found in :May, larvae and pupae developed by August and moths • 
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emerged in September. Appa,rently at least two generations and 
considerable overlapping of broods occur each year, foralIn()st 
every stage may be found from March to November. 

Parasites and p1·edato1·s.-Ichneumons and a braconid reared 
''''. from cones containing this moth were considered to be parasit~c

on it. These were-
Braconidae 

1I1ac1'ocent1"'lts aege?'iae Roh. 
Ichneumonidae 

Calliephialtes comsiockii (Cress.) 
Phaeogenini-New genus (Hopkins U. S. No. 13264fx). 

Laspryresia piperana (Kearf.) pille seed moths 
Laspeyresia miscitatfl Heinrich 
Hed,dia injeclivll Heim:ich 

Biologically these three species are indistinguishable and hence 
must be treated together since collections and rea1.'ings often 
included all three. In the early collections, these species were 
referred to as LaS1JeY1'esw tm'euta (Grote) which is an east~rn 
species (32, p 62-66). 

Description.-Adults are dark-brown moths, some with three 
rows of bronze scales across the forewings; hindwings solid dark 
brown. Hedldia is similar to L. pipemna but darker, with white 
hindwing cilia and bicolored hindwings, and i:; distinguished by 
its having hairy vestiture of abdomen and legs. Alar expanse 
16-20 mm. L. 1nisc'itata appears to be a hybrid between L. pipe-
1'((,1W and HeduUainjectiv((, partaking of the characters of both. 

Eggs (fig. 47) are whitish, oblong, nearly cylindrical 0.75 by 
0.50 mm., opaque, smooth on surface though not glossy. They 
are attached rather insecurely to the surface of the cone scales. 

EPQ-766i 

FIGURE 'n.-Eggs of a pine seed moth, LaS1Jey
?'esilL llilJel'una, on the surface of pOndlll'OSa pine
cOile scales, enlarged. 

Larvae are found in axis of pine cones, or in seeds; head tan, 
partially retractable; prothoracic shield usually indistinct; body 
dirty-white or pale tan; small circular tan spiracles; ventral 
proleg crotchets in complete oval; body setae minute; length 9,...14 
mm. when full grown: Pupae are light yellow, 9 mm. long. 
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FIGURE 48.-Jeffl'ey pine cones infested with a pine seed moth, prob
ably H edllli(~ injeclil'll. Larvae workiJ1g through the pith into the 
seeds. Pupa in cell llear tip of cone. 

Hosts.-Cones of Pinus 1)o1Ule1"O.s(~ and P. jcjj1·eyi. L. 1Jipemna 
favors P. 1Jollcle7'osa. L. miscitata is found in both pines. Hedulia 
injectivn favors P. jejjJ'cyi. 

Dist?·ibution.-California, Oregon, British Columbia, and Colo
rado. Probably thl.'oughout the range of host trees. 

Ghnmctel' of clCL/Jw,Ilc.-The larvae bore through seeds, cone 
scales and cone axis (fig. 48). They are the most destructive cone • 
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insects of Jeffrey pine, destroying as much as 43 percent of the 
seed crop. In ponderosa pine from .12 to 100 percent of the cones 

, • 

are infested, and up to 50 percent of the seed destroyed by this 
species. On the average, about 25 to 30 percent of the seed is 
destroyed by this species. 

Seasonal histo1'y.-On May 1, 1916, a pair of moths were ob
served copulating while settled on the walls of a screened cage, 
The tips of abdomens were connected and heads pointed in opposite 
directions. At 4 :00 on the same day one female was observed 
ovipositing on a green ponderosa pine cone. The abdomen was 
extended about 3 mm. beyond the tip of the wings and reached 
to the bottom of the crevice formed by the juncture of two cone 
scales. The moth remained in this position about 3 minutes. 

Eggs are laid soon after the cone starts its second year of 
growth and hatch in about 12 days. Larvae enter the cone by 
boring through the young scales to the seed, which they mine 
out, passing from seed to seed and feeding on the kernels until 
nearly full grown (fig. 49). Larvae develop during May, June, 
July, August, and September. When nearly full grown they enter 
the pith of the cone axis and excavate silken-1ined pupal cells 
with emergence tubes, also silken lined, extending into the mined 
seeds. 
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EI'Q-7668
FIGURE 49.-CharacterilStic damage to seeds of ponderosa pine by larvae of 

a pine seed moth, LaspeY1'esic~ l)ipe1'Cmlt. 

Pupae form during September, October, November, and Decem
ber in cells in the pith of cones and usually hibernate in this 
stage or as prepupal larvae. Pupae usually emerge part way from 



~~;{:,.~ 

~~.... 

",., 

1(" 

,.",. ,~. :, ,~,' '.v;c ,. '," 

i1'~4: 're"ECHNICA,L:B,ULLE[IlIN NO. 116Q, U. S.DEPr. OF AGRIOULTURE 

'c()ne~ ,to 'allow adult emergence. Adults emerge dl,lringFepl:uary, 
March, ,:A:p,ril, May; and June. 'l'here is 1 annual generation, but 
l,i.bout 35 Percent of the brood retard as larvae and, with the excep,. 
tion ,of a small percentage, emerge the second year; this small 
'percentage retard until the third year. 

.Pa1·asites.~Several species of hymenopterous parasites have 
:beenreared from these species. These include~ 

,Braconidae 

:A1Janteles las11ellresiae Vier. 

Phane1'otoma e?'lIth?'ocep/wZct Roh. 

Phanerotoma laspelll'esiae Roh, 


Eulophidae 

HlIsSo11US evetriae (Gir.) 


Ichneumonidae 

, 	Caliic]j/tialtes cO'lllsioc7cii (Cress.) 


CU?nl)OlJ1ex lUS1)c1J?'esi(tc (Hoh.) 

Poe111.eni(t ame?-iC(t1Ut (Cress..) 


Pteromalidae 

:Amblllmcrll.S vCl'elite?' (Nod.) 

Z((C(tlochlora 'millc1'i Cl'wfd. 


LflSpeyre$ia YOlmgana (Kearf.) spruce seed moth 
Desc1·iption.~The adults are small, dark-brown moths speckled 

with silvery scales; head smoky-black; forewings shiny bronze
brown, crossed at middle by a pair of shining bluish-white fasciae, 
and a similar pair in outer third of wing; hindwings smoky-brown. 
Alar expanse 8-11.mm. (44,1).1,. 9, 1). 473; 76). Larvae are slender 
creamy-white, with brownish to black heads, partially retractable; 
found mostly in the axis of cones. Lengths up to 10 mm. Pupae 
are light-amber brown to nearly black; found in cells in pith of 
cone axis and extending into seeds; 7 mm. long. 

Hosts.-Cones of spruce. Reared from Picea engelmanni and 
P. sitclumsi.'i. Reported from cones of P. glCL1wa, P. 1'1lbens, and 
coneS of other spruce in Canada and Eastern states (2/;,1). 393). 

Dist1'ibut'ion.-Throughout the Nodhern States and Canada, 
Colorado, Montana, and on the Pacific Coast from California to 
:A:laska, coinciding with the distribution of host trees. 

Ghamcte1' of damnge.-The larvae bore tortuous food burrows 
through cone scales near axis of cones, destroying both scales 
and seeds. Often the galleries run through the pith of the cone 
axis and out into the seeds through their point of attachment 
(fig. 50). A cone may have from 1 to 5 or more larvae. Heaviest 
damage was noted in cones collected near 'Corlett, Mont., in 1914, 
where abou.t 60 percent of cones examined were infested and 
20 percent of the seed 'in the infested cones was eaten by these 
larvae. 

SeasonnL hist01·y.-Eggs are laid between the cone scales in 
March, April, and May. They hatch in about 10 days, larvae wol'k 
through the cone during the summer months and until September. 
In October and November, the full-grown larvae enter the axis of 
the cone and excavate pupal cells in the pith. Pupae form in 
silken-lined cells in the pith during winter months. Hibernation 
occurs as prepupal larvae and pupae. Adults emerge in March, 
April, and May. Approximately 40 percent of the brood retards, 
as prepupal larvae in cells in pith of cones, and emerges as adults 
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FIGURE 50.-Larvae of the spruce seed moth, LaS1Jey- 1 

1'esia youn.qnnn, jn the pith of Engelmann spl:uce 
cones. I 

1,the second spring. Thus the life cycle is typically 1 year and 2 
years for those remaining in diapause. ,j 

jHeinrich (32, p. 52) stated that there are two generations 
a11l1ually, adults appearing in April-May and in August-September. i 
Rearings at the Ashland Laboratory do not confirm this. 

Pa1'asites.-Ichnellmonidae: Calliephialte8 sp. 	 t 
MelissopIls ItlliferrearUls (\"Ishm.) filhei:'lwo-:m 

Desc1·i]Jtion.-Adults are brown or reddish-brown moths with Ia 	median band of shining coppery or darker bro\vn across the Imiddle of the forewing and another nem' the tip; hindwings 
smoky-brown. Alar expanse 11-20 mm. The species is extremely I.
variable with seven varieties recognized. The larvae are active 
white caterpillars with red heads and measure up to 15 mm. 

Hosts.-Acorns and galls of Que'reus 7celloggii, Q. ga1'1'ayana, 
Castanop,cl'is ch1'YS01Jhyllc~, and LithocCL1'lJUS dens'ifio1'lls. Dohanian j
(13) reports it from C01'ylu$ both native and cultivated, Juglans, 
P1'u1ULS,Castanea" 	 FCLgns, and many other hosts, 

Dist1'ibution.-General from Atlantic to Pacific, f
Da1nage,~The greatest economic damage done by this speCies tis to filberts in the Northwest. Oak acorns have been found .from 

8 to 80 percent infested by this species, which hollows out the 
kernel and leaves a mass of webbing. (fig. 51)., J 

Life cycle.-Eggs are laid singly on the acorn cup bracts or on t
the aC01:n during June a1Hl July. These hatch within about 10 tdays and the larvae penetrate the young acorns and feed on the 
kernel for about 3 weeks, when they are ready for hibernation. JLarvae are usually found on the acorns during August and Sep
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EPQ-7697 

FIGURE 51.-Larvae of the filbert
worm, Melissopus latife1'reanus, 
in a California black oak acorn. 

tember. The larvae mostly leave the acorns in the fall and over
winter in papery cocoons in trash on the ground, under the soil, 
in crevices of bark, rolled leaves 01' in the acorn. Pupation occurs 
the following spring and adults emerge in June, July, and August. 
There appears to be one annual generation in the northern part 
of its range and a partial or full second generation in the southern 
part. 

Parasites.-The following hymenopterous parasites are reported 
from this species, mostly by Dohanian (13,14). 

Braconidae 

Agathis nucicola (Mues.) 

Macrocentrus ancylivorus Roh. 

Phanerotoma fasciata Provo 

Phanerotoma tibialis (Hald.) 


Elilophidae 

Elachertus glacialis Ashm. 

Hyssopus evet·riae (Girault) 

Tetrastichus chrysopae (Crwfd.) 


Iehneumonidae 

Calliephialtes nucicola Cush. 

Glypta r'ltfiscutellaris Cress. 

Piinploptems dakmmae (Ashm.) 

Pirnploptems evetriae (Roh.)

Pirnpiopterus inconstans (Cushm.) 


Triehogrammatidae

T1-ichogramma evanescens Westwood (Eggs) 


References.-There are many references to this species in the 
literature, and further information can be had from the Index of 
American Economic Entomology. 

iP,;lychroais piceana Freeman 
Adults are small brown-winged moths with silvery-gray and 

tan cross bands on the forewings ; wing expanse 8-11 mm. The 
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species was originally described from moths reared from black 
.. 

spruce in Quebec. According to a note furnished by Dr. D. A.Ross 
of the Canadian Forest Biology Laboratory at Vernon, British 
Columbia, one adult was reared from cones of Engelmann spruce 
and one from Douglas-fir in British Columbia. 

An insect tentatively identified as this species was reported 
by the Canadian forest insect survey of 1949 as having destroyed 
17 to 88 percent of the Sitka spruce cones in one locality of Queen 
Gharlotte Island, "greatly disturbing the commercial seed industry 
there." 
Polychrosis sp. 

Adult moths are small bronze olethreutids, with a broad, tan 
band of scales across the middle of the forewing, and with a 
narrow band of dark-brown scales and a band of silver scales 
forward of this. Alar expanse about 14 mm. Larvae are white, 
about 12 mm., and very active. Larvae feed in the cones and seeds 
of incense-cedar in July, August, and September, usually 1 to 2 
larvae per cone. Moths emerge from May 13 to June 21 in the 
following year. (Hopkins U. S. No. 12565i.) 
Proleoleras aeselliana Riley maple seed moth 

Description.-Adl1lts are small, olive-green moths, more or 
less mottled with yellow and gray and with some black marking. 
Alar expanse 11-18 mm. 

Host.-Acer nwct·ophyllwn. Recorded from other species of 
maple and horse chestnut (68, p. 321; 63, p. 655; 80, p. 133). 

Distriblltion.-Widely distributed through. the Eastern, Middle 
West, and Pacific Coast States. 

Damage.-Larvae bore in the seeds, seed stalks, and terminal 
twigs, causing them to wither and die. Bigleaf maple seeds have 
been found 7-50 percent infested. 

Notes.-The larvae work in the seeds in September and October. 
They then abandon the seeds in the fall am1 hibernate in cocoons 
on the ground. Pupation occurs the following year and moths 
emerge in April and May. 
P(~rasites.-Ichneumonidae: Calliephialtes nucicoZa Gush. and 

Scambus pteropho'li (Ashm.). 
FAl)DLY PHALONIIDAE 

Henriew; /llscotlorsana (Kear£.) (=Commophila) (5) 
Description.-Adults are strikingly marked moths, with white 

faces; palpi and thorax white; forewings with basal quarter light 
reddish-brown and a reddish-brown band below the middle, the 
remainder of \'lings splotched with white. Alar expanse 16-18 
mm. (4ft, p. 141). Larvae are reddish-green. 

Hosis.-Picea sitchensis, Picea pungens, PseucZotsllga menziesii. 
(D. A. Ross of the Forest Biology Laboratory, Vernon, British 
Columbia, reports having reared this species from the cones of 
Larix occidentalis in British Columbia.) 

Distribution.-California, Oregon, Colorado, British Columbia. 
Damage.-.-The growing larvae feed by boring irregular chan

nels through cones, destroying both scales and seeds. Examination 
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:(jf'alimiteo number of infested con,es indicate considerable damage 
\w.as.!tausedby this'species.,----;an estimated .10 percent of the seed 
,d~strpy~d. 

1;ife .histor1}.--'Eggs were notnoteo but are probably laid on 
'.the young cones. Larvae develop during July and August (prob

, ;~blyJune also). Pupae form during ,the fall months, probably. 
in iOctober and November. Adults emerge the next spring from 
the_'firstof May to early in July. There appears to be only one 
',brood, annua.lly. 

PWl'asites.-None reared from this host. 
;Henricus mllcrocarpalla (WIshm.) 

Desc1"iption.-Adults are showy light-brown moths splashed 
with white, especially along the margins and apex of the fore
wings; faces and palpi white, thorax gray, mottled with whitish. 
Alar expanse about 22 mm. (79, p. 49.9). Larvae are large (14 
mm.), greenish, greenish-red, purplish, or reddish-brown cater
pillars. 

Hosts.-C~£p1'essus rnaCl'oca1'pa, C" goveniana, 
Dist1'ibution.-Local1y from Monterey cypress groves in Mon

tereyCounty, Calif., and central California. 
Chamcte1' of clam,age.-Infested cones are usually held together 

in clusters by weblike material spun by the larvae; the frass 
thrown out of the infested cones adheres to this web and with 
the cones forms a mass completely concealing the larvae within. 
The larvae feed on cones by extending galleries through scales 
and destroying some seeds. About 50 percent of the annual cone 
crop may be infested,but the percentage of seed destroyed is small. 
Probably 25 percent of infested cones die before maturing, and 
seeds do not mature. 

Life hist01'y.-The life cycle has not been accurately determined. 
La1!vaehave been found working in cones from August through 
January. Pupae have been found from October through February. 
Adults have emerged in March, April, May, and June, but mostly 
between May 15 and June 22, A few moths have emerged in 
October and November, indicating that in central California this 
species may have two generations a year. 

Pamsites.-None specifically reared from this moth. 

FAMILY PHYCITIDAE 
Dioryctria abietella (D. & S.) fir coneworm 

Desc'ription.-Adults (fig. 52) are bluish-gray moths, dusted 
with white, mottled with dark brown, with two narrow light-tan 
,zigzag lines across the forewings alternating with dark brown 
wider bands. The hindwings are uniformly dusky white with a 
,darker border near the margin. Alar expanse 20-30 mm., body 
12111m. 

Pupae are dark reddish brown, 11 mm. long, terminal segments 
'broadly rounded, bearing 6 thin spines; usually in silk-lined papery 
;cocoons encrusted with dirt. 

Larvae (fig. 53) are long, smooth, nearly naked caterpillars 
.of variable coloring, 17-20 mm. long, to 2.5 mm. wide; upper 
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El'Q-l016 

FIGURI'J 52.-Aclults oE thefil' coneWOl'm. Dio1'lIctl'icL cLbietella. 

'·1 

FIGURE 53,~Lal'va, })repupal larva, pupae, and pebble-covered cocoons of 

IJioJ'1Jct'l"in cLbieiellCt f1'om Doug-las-fir cones, X 2.5. 
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half Qf·body iridescent gl'een and red to amber brown, with 'faint 
mid-dorsal and broader subdorsal stripes, venter flesh-colored; 
.18-:20 long yellow bristles on each segment, more than 5 times 
as iortg .as the diameter of the spiracles; head shiny brown with 
ceJ:'vical shield paler; anal shield large and dull brown; 5 pairs 
ofprolegs on 6th to 9th and 12th segments; very active. 

Eggs (fig. 54) are oval, 1 by 0.65 mm., pink, with red spots 
I)nsurface. 

) 

Ji:1'Q-5767 

FIGURE 54.-Egg of 
Dio1'lIct1'ia abietella on 
Douglas-fir cone bract, 
X 3. 

Hosts.-A wide variety of conifers, including Abies, Pinus, 
Pseudotsuga, and Picea. Reared from Abies concol01', A. g1'andis, 
A.lasiocarpa, A. magnifica var. shasten.sis, Pinus attenuata, P. 
coulteri, P. jiexilis, P. lambertiana, P. cont01·ta var. latijolia, P. 
ponderosa, and Pseudotsuga menziesii. Reported by D. A. Ross 
of the Forest Biology Laboratory, Vernon, British Columbia, 
as also having been reared from Abies lasioca1'pa and Picea engel
rru.tnnni cones and found boring in the bark of Pinus ?1wnticola 
and in Crona'rtia galls on Pinus conto'rta. 

Dist1·ibution.-Pacific Coast and Rocky Mountain region, East
ern States, and in Europe. Appears to be distributed throughout 
the range of the genus Pinus in the Northern Hemisphere. Often 
confused with the spruce coneworm D. 1'eniculella (Grote) (63, 
p.854).

Character of dCJ,11wge.-According to Carl Heinrich (9, p. 451), 
"The larvae of D. abietella have a variety of habits. They are 
both primary and secondary. They bore into new and otherwise 
uninfested terminals and into terminals that have been attacked 
by Rhyacionia buoliana (Schiff.). They attack both healthy and.: 
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diseased cones of pine, spruce, and Douglas-fir. They bore into 
and feed in the cambium of smooth bark on the trunk and brapches 

• 
of all species of pine and Douglas-fir; and they also feed in galls 
on any part of the tree." 

In discussing the comparative habits of D. abietella and D. 'reni
culella, McKay (56) showed that D. auietell{(, normally feeds in 
young green cones and occasionally on the foliage and buds of 
nearby twigs, and at the base of young white pines. 

In the cone and seed work at Ashland, Oreg., D. abietella was 
found to be a commonly destructive species in fir cones. In white 
fir cones it was rated the third most destructive species. It was 
found less frequently in pine cones. Its other reported habits were 
not observed. 

The larvae of this moth bore through the center of cones, 
making circular holes indiscriminately through scales and seeds. 
Its presence in the cones can generally be detected by the large 
holes (fig. 55). Its tunnels are round and clean cut and its castings 
usually free from pitch, in contrast to the work of Ba1·ba1·a which 
causes much flow of resin. Heaviest damage was noted near Ash
land, Oreg., where 50 percent of the 1914 crop of Douglas-fir 
cones was infested, and 11 percent of the seed in infested cones 
destroyed. The extensive larval galleries often stop full develop
ment of cones and result in infertile seed. 

Seasonal history.-The life cycle appears to be somewhat com
plicated and different in fir than in pille cones. In fir there seems 
to be one annual generation and a partial second. Larvae develop 
from June through September in the new growing cones. Pupation 
is two-staged. About 50 percent of the brood pupate in July, 

EPQ-5762 

FIGURE 55.-Damage by larvae of the fir coneworm, Dioryct1·ia abietelia, to 
cones of Douglas-fir. 
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August, and September in silky cocoons in the ground, and emerge 
jn August and September. The remaining part hibernate as 
prepupal lal'vae in circular pebble-covered cocoons in the ground, 
pupate during March, and April, and emerge as adults during 
May and June. Eggs deposited in the fall probably overwinter 
in this state. 

In pines, the larvae develop in 2-year-old cones during May, 
June, and July. They. bore large open galleries through the cones 
and destroy both scales and seeds. Pupae form in sparsely lined 
pupal cells in and on the surface of cones during July and August. 
Adults emerge during July, August, and September. The species 
probably hibernates as eggs deposited on twigs, or as young larvae. 

PWYas'ites.-Ellcyrtidae, COllidoSOl1UL sp.; Eulophidae, H!JsS01JUS 
sp. ; Ichneumonidae sp. i Tachinidae sp. 

Diorycl.ria allJOvillel/a ( Hulst) 

The moths have light tan forewings with scattered white scales 
and a narrow dark zigzag band of scales near the apex; body 
reddish-brown. Alar expanse 23-30 mm. Larvae of this species 
were found burrowing in the cones of singleleaf pinyon near 
Topaz Lake, Nev., in July 1939. Pupation took place in cells in 
the attacked cones. Adults emerged in August. Referring-to this 
l'earing from singleleaf pinyon cones, Carl Heinrich, of the United 
States National Museum, stated: "As far as I know this is the 
first rearing record for this species." 

Dioryclria .flllrlllllicella (Grote) l)ine coneWorm 

Desc1'i]Jtion.-Ac1ults (fig. 56) are reddish-tan moths with 
darker reddish-brown bands across the forewing and one narrow 
light-tan band zigzag across wing near the tip; hindwings light 
silky tan. Alar expanse 27-33 mm. Pupae are reddish brown, 11-14 
mm., and form in sparsely lined pupal cells in cones. 

Large larvae are reddish green to dark brown, up to 25 mm. 
long, similar to D. abietella, head reddish brown to black, black 
prothoracic shield; sunmal plate and circular spot on eighth 
abdominal segment pale tan with narrow black border; small, 
brown pinaculae; hairs on body are short, weak, and rarely over 
twice the diameter of spiracle in length. The hooks on the pro}egs 
are of one type and form a broad single-rowed oval. Eggs are 
creamy white, oblong, about 1 by 0,75 mm. 

Hosts.-Pinus attenuata, P. 2JOllclerosa, P. 1'adictta, and probably 
other pines. 

Dist1'ib-ution.-California, Oregon, Washington, British Colum
bia, Arizona, New Mexico, Utah, Colorado, Idaho, Montana, and 
Nebraska. Probably throughout the range of ponderosa pine (7, 
1).244). 

CluL1'acter of clct1Jutge.-The larvae bore large, tortuous, circular 
food channels through the young cones and destroy both seed and 
scales (fig. 57). Heaviest damage was 110ted to the 1915 crop of 
knobcone pine cones near Gasquet, Calif. Here, about 50 percent 
of the crop was infested, and, as an the seed in infested cones 
was destroyed, the damage was severe. Also, heavy damage was 
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FIGeitE 36.-rt, Adults of the pine ("on ewo rl11, f)iol"l/elri(( (lll/"(mticelia X 2; 
D, full-grown larvae; X 1.:3. 

noted to the 1913 crop of ponderosa pine cones near :iVIissoula, 
Mont. Some cones contain 4-6 larvae of this species. The larvae 
also \vork in terminal twigs. 

Seasonal Itistol"!J.-Larvac: develop in cones during May and 
June. Pupae form during JUly in sparsely lined pupal cells in and 
on the surface of cones. Adults emerge during July and August 
and deposit eggs on the outer surface of cone scales. So far as 
isl<now11, there is only one brood annually, but like D. (Lbietella, 
this species may have a partial second brood. 

PanLsites.-Quite a few hymenopterous parasites were reared 
from this species, including the following: 

Braconiclae 
M('ieol"lls'iluZa[/fl./Oi" (Hiley) 
JlJiCI'ol!l}JlIs diol'!/ctl"ia(' noh. 
(J/'!Jilus c/iol"llcL1"i(L(! Gahan 
Rot/as :51). 

Eulophidae 
HlIssoPU8 tllYIlI1l.Q Gil"Hult 

Iehneullloniciac 

Cailicpt/jall ('8 coms/ockii (Cress.) 

Cml!pople.•· cOHoeo/1l (Hoh.)

B.roclm,g ('!) all'o('o,l'(t,/i.~ Crcss, 

Coelic!mennt01t Imt1l11cl'i (Hoh,)

Mesoste1/11.~ rll'(I.cili.~ Crcss. 

Pimp/optcl'US dakl'1l.11lOe (Af;h.) 
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habit!", 

J);o/')'('/";(I I',,"il'/l/I'([(I (C ..O\1-) "'1'\'\\('.' \'0111'\\01'111 
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m111.; ~,~ llllll. wid!'. 
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Dist1·ibution.-From northeastern United States and Canada 
through the Lake States, central Saskatchewan, southern Mani
toba, and westward into Colorado, l\Iontana, interior British Co
lumbia (2), Washington, and California. 

DamClgc.-The larvae of this. species feeds primarily on the 
foliage of terminal shoots, on tender terminal growth, and also 
mines young cones. It is also reported as predaceous on the jack
pine budworm (;'j(J). 

SccLsoJ/(ll histo1'JJ.-It probably overwinters as young larvae 
because larvae are active in the spring, feeding on the new tender 
terminal growth and young cones. They cause the young cones to 
curl and cone scales to separate from the axis of the cone. Full 
grown larnle .lre found in late June and early July, and pupation 
occurs from June 6 to July 22. Moths emerge 6 to 10 days later. 
There is olle generation a year. This seasonal history, reported 
uy McKay (5(J), coincides with the seasonal history found at Ash
land, Oreg., for the pine-feeding fOl'm of D. abietella. 

E fJ"esl;O(lt.l.~ gillJ(l.~cellldla Hag. 

Adult moths are light grayish-tan moths with irregular bands 

of brown scales across the middle of the forewings and near the 

apex. Alar expanse 12-16 mm. Three of these .moths emerged 

from July 20 to August 5, 1916, from a lot of Shasta red fir cones 

collected near Ashland, Oreg., September 8, 1915. Nothing was 

determined as to the larval habits. 


ORDER NEUROPTERA NERJ'E WINGS 
FA:\IILY RAPHIDUDAE 

The peculiarly long-necked insects called "rubber-necks," Ra

phi(lin sp., emel'ged frOI11 several lots of cones of ponderosa and 

sugar pine. They were presumed to be predaceous on cone insects, 

but their habits were not determined. 


CONTROL OF CONE AND SEI~D INSECTS 
The ultimate objective of these studies of cone and seed insects 

was the development of methods of prevention or control. But 
we needed to know what insect species caused damage of economic : 
importance and how they worked before 'we could expect to find 
clues to methods of suppression. The early work from 1913 to 
1917 concentrated on studies of damage and of the biology of the 
more important species. Little thought was given to the develop
ment of control methods, since there seemed to be so little that 
could be done in Vl:lst areas of inaccessible forests. 

Nallll'al COllll:ol 

Nature provides checks and balances, so that no destructive 
species continues in epidemic numbers nor accelerates in destruc
tiveness indefinitely. Sooner 01' later, natural control agencies 
bring it in check. Parasites, predators, and disease seem to be 
the more important agencies in bringing cone and seed insect 
damage under control. Of these, hymenopterous and dipterous 
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parasites and entomophagus fungi appear to be most prevalent. 
Another limiting factor is the periodic failure of cone crops. 

When cone and seed crops fail, insect species that depend upon 
them for food would be exterminated were it not for diapause. 
Most insects dependent upon cones and seeds for sustenance do 
not completely emerge from winter hibernation. Some hold over 
and emerge the second year, and a few even hold over and emerge 
the third year. Thu!'. the specie!'. slll"vives. 

Because of these natural enemies, cone and seeel insects do not 
threaten extinction of tree species. Damaging im,ect populations 
fluctuate, and in some years trees will produce an abundant seed 
crop. It is unnecessary-probnbly futile-to attempt extermina
tion of an insect species. Survival through diapause and wide 
distribution of the insect make extermination economically hope
less. 

Allplicd ConLt·o} 
"Vhat can be expected from applied control then'? The answer 

is to so reduce destructive insect populations at a given time and 
place as to assure a reasonably satisfactory seed crop. How this 
can be done has been given some thought but very little experi
mentation. 

Before powerful residual insecticides such as DDT were devel
oped and aerial spraying worked out, there was little hope of 
economic applied control of cone and seed insects. The only 
proposal was to control sugar-pine and ponderosa-pine cone beetles 
by raking and JJUl'ning cones where a seed crop was badly needed 
(5lJ) but this method was never tried. 

\Vhen residual insecticides became available, the idea was ad
vanced (;'B) that these chemicals might be applied from the air 
to control cone and seed insects. One experimental project to 
control the sugar-pine cone beetle by applying DDT by helicopter 
was undertaken by the Forest Service in California in 1953 but 
was inconclusive (p. 5.1). 

The first attempt to develop a control })rogram for Douglas-fir 
cone and seed insects was an experiment undertaken by the "Veyer
haeuser Timber Co. on its Clemons Tree Farm in Washington in 
1954 (71). FoUl' groups of 15- to 25-year-old Douglas-firs, with 
10 trees per group, were sprayed with a 2~~ percent DDT water 
emulsion. The spray was applied from the ground at the rate of 
2 gallons pel' tree. The first group of 10 trees was sprayed 4 
times: On May 7, May 21, June 18, and July 23. The first spray 
on May 7 was about 2 weeks after opening of the reproductive 
buds. The second group received 3 sprays, starting May 21; the 
third group received 2 sprays on June 18 and July 23; and the 
fourth group received 1 spray on July 23. Control appeared to 
be most effective on the first group of trees. 

One of the problems of applied control for cone and seed insects 
is the 1ack of indicators of the degree of infestation before damage 
occurs. Since control needs to be applied before damage has started, 
the only solution is to develop a program under which seed 
orchards or cutover areas will be sprayed every year in which 
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a seed Cl'OP needs to be assured. Control therefore should be 
planned as a protective measure, and applied before the need 
is apparent. 

Since the contl'ol of diffel'ent groups of cone and seed insects 
presents special problems, it is advisable to consult the notes 
fol' different species and genera (pp. 47, 5.L, 103, and 131). 

T"eaLnH'nL of in rested seeds 
Most cone- and seed-infesting insects have completed their 

destructive \vorl< by the time cones are mature, so little can be 
gained by fumigating or treating cleaned seed. The damage is 
not likely to increase because cone and seed insects do not migrate 
from 011(' seeel to another while in stol'age. Also, the treatment 
is not likely to reduce insect infestations in the forest signifi
cantly. 

~Whcn seeds are bcing shipped to foreign countries or to forest 
areas free of infestation, however, there may be reason to destroy
the infestation. 

Larvae in stored seeds may be killed by any of the common 
grain fumigants. These fumigants will not reduce germination, 
provided the moishlr(' content of the seed is not over 12 percent 
and exposures are limited to 2·\ hours. Fumigation schedules are 
too "ariable to bp given in detail here. Recommended dosages 
per 1,000 bushels of seed nrc 15 pounds of calcium cyanide, or 
:3 gallons of carbon disulfide, or 6 gallons of 3-to-1 mixture of 
ethylene dichloride and carbon tetrachloride. Nlethyl bromide 
also has been suc:cessfully used as a fumigant. Recommended 
dosage pel' 1,000 cubic feet is 1 pound of methyl bromide for an 
exposure of 24 hours at tpmperalures between 70' and 90° F., 
or 4 pounds for 2 hours at 70 F. uncleI.' 27- to 29-inch vacuum. 
All of these fumigants are clangerous Hnd must be handled with 
expert care. 

Insects in s(led may also be destroye(l by heating at 140° F. 
for 10 minutes without reclucing germination, unless the seed 
is of low yigor 01' its moisture content is high. Hussey (80) stated 
that "tests have shown that il1cfj(lstirJlIw.'i larvae can be Idlled by 
exposure to a temperature of 120 F. (49'- C.) for more than 4 
hours. If temperatures in the seed extraction kiln are adjusted 
therefore to this level, and the cones are heated for 5 to 6 hours 
to allow the temperature within the seeds in the cones to rise 
sufliciently, till' larvHP will be killed, without the viability of the 
uninfestecl seeds being impaired. 'rhe storage capacity of seed 
extracted at this temperature is not affected, but it should be 
noted that the actual treatment can only safely be done at the 
extraction time." 

SOGGESTED NEEDS FOn F(THTHER STUDY 
It ll1ust be realized that this report on cone and seed insects 

of westel'll forest trees is not the definitive tl'e~\tise on this subject. 
It is merely a digest of what is now known of these insects and 
the forestry problems they raise, as a starting point for further 
study. 
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Investigations are needed of the biology of the various destruc
tive species as modified by latitude, longitude, elevation, and 
locality throughout the range of the host trees. More study is 
needed of phenology to define the relation between events in the 
life cycle of the insect, climate, and life events of the host tree 
or other plant indicators. This information is important in timing 
control to correspond exactly with emergence or attack of the 
damaging insect species. 

The entire field of applied control is open for much needed 
study; practical, economic methods have not been developed. The 
possibility of controlling damage through modifying silvicultural 
practices should 110t be overlooked. We may be able to duplicate 
the best conditons for natural control to assure an ample seed 
source for future timber crops. 

'. 
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AceJ"ocephaLCL atrot'iolaceCL, 19,49, 98 Beetles-Continued 
A choJ"uies, 5 death-watch,31 
Agnt/I'is lady, convergent, 42 

aC)'Ob(LSidi,~, 29, 82 powder-post, 31 
nucicoLn, 82, 146 spidel', white-marked, 46 

Allo1'!togas, 24, 82 Biacu,~, 8, 28, 8J 
A1nblYIlle?'u,s, 6, 7, 8, 13, 14, 28, 30, Blastobasidae,116 

99, 102 Borel' 
ve)-idite1', 25, 28, 98, 131, 144 fiatheaded cone, 36 

AndricHS, See EwnaYl'i(L, roundheaded cone, 38 
Angiia. See Horogenes. Bostl'ichidae, 36 
Anobiidae,31 Bmchisies. See Eubadizon. 
Anthicidae,35 Bl'(lCOll, 12, 18, 22, 25, 28, 83, 121 
.4.nthicllS, 26 en(('(L)'ZW1, 28, 8.1, 131 

1/'itidlllllS, 11, 24, 27, 36 hopkinsi. See Bmcon fCCLnthonotu8. 
Anthocol'idae,80 ?'hyacioniae, 5, 14, 28, 8.1 
.1ntl/()conl,~, 16,80 ,rantholloiUs, 24, 28, 88 
Ants, 115 Bl'aconiclae, 82 

carpenter, 115 Bl'(ul!Jsia, 5, 71i 
Aoplus, 17 copl'ophiia, 11, 76 
...t]Jantele,~, 5, 19, 28, 29, 8:2 l)(LlIciseta, 28,76 

ccdijoJ"nicus, 20, 8:2 Bugs, 80 
Laspelll'l!siae, 20, 24, 82, 1.14 Bupl'esticlae,36 

Aphidius bijasciatus, 28, 83 ('aenacis, 25, .99 
Aphodius, 24 Gil' I' Itlipion pOl'osicolie, 1l, -42 (( rep IW es, 14, 15, 26, 31, 87, 144 
Apoidea, 116 ('omstockii, 6, 7, 8, 14, 17, 20, 24, 28, 

I f 16 ')8 SIi, l:U, 135,141,144,153A t i , ]>1'OS oce us,,., , ~ ll11cicoia, 9, 87, 146, 147 
ArgYl'esthi(L iibocecll'clla, 12, 87, 93, Cai/imomf'. See T01'l,lIlnus.

120 J 

fiugomonoc("ll!lS liboced)'ii, 12, 81 Campolloius sp., 17, 115 
Auiacostetlms Campoplegini, 15, 16 

calijorniclls, 17, 39,11.] CCUllpopie.l', 20, 25,88 
eclitll.~, 17, 39,113 (u'{JY)'estlziae, 12,87,121 

Bu/uninuH. See GU'/"Clilio. conocola, 6, 17, 18, 28, 88, 131, 135, 
BCtrbal'Ct, 93, 117, 121, 122, 123, 131 153 

co/ja'l'i(l1w val's., 5, 6, 27, 28, 83, 87, 1(~87>e.IJ)'esiue, 25,88,144 
90, 91, 95, 96, 121,128 miileri, 21, 88 

colja:ri(ma colja.dww, 87, 89, 99,122 Cecidomyiidae. See Itonididae. 
eol/a.dmw c%mciensis, 122 Cerambycidae, 38 
col/(u'imUt siskiyouann, 3, 5, 6, 7, 8, Ghalcidoidea,93 

41, 85, 87, 89, 93, 94, 96, 117, Chalcid:;:, 93 
122, 131 seed, 102 

colln.riana tuxijoliellu, 87, 92, 96, alpine-fir, 105 
122 Douglas-fir, 110 

1nappanll, 14, 1.J5 fir, 106 
uiterio1'((na, 122 .fil' yellow, 108 

Beetles, 31 Millers, 106 
cone, 46, 58 mountain-hemlock, 111 

Apache-pine, 48 pine,10=l 
limber-pine,49 spruce, 106 
lodgepole, 48 western-hemlock, 111 
Monterey-pine, 58 Chamaemyiidae, 59 
mountain-pine, 55 GlzeLolllls, 12, 8J 
pinyon,48 Ghiollodes, 16, 21, 119 
ponderosa-pine,55 peril:lllelia, 19, 23, 24, 27, 119 
sing!eleaf pinyon, 55 Chloropidae, 59 
sugar-pine, 49 Clu'YlSomelidae, 40 
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,', 

166'l'ECIINICAL BULLE'l'IN NO. 1169, U. S.DEPT. OF AGRICLUTURE 

Chrysopha1Wo, placida conicola, 1,7, 18, 
36,41 

Chyromya, 16,59 
Chyromyidae, 59 
Ci71a1'a, 83 
Cleis picta val', context{L, 24, 27, 41 
Cleridae,40 
CocCinellidae, 41 
Coelichnewnon b1'1£nne·d, 25, 88, 153 
Coeloides seolyti, 22, 84 
Coleoptera, 31 
Commophila. See H em-icns. 
Coneworm 

Dr,U8 

pine, 152 

spruce, 154 


Conophtho1'lts, 16, 19, 31, 46, 58, 84 
apachecae, 47, 48 
cont01'tao, 18,48 
edulis, 19,48, ,98 
jlexilis, 19,49,98 
lambertianae, 21, 22, 49, 100 
monophyllae, 22, 55, 84 
montic61ae, 22, 55 
ponde1'osae, 20, 23, 47, 48, 55, 58 
'radiatae, 26, 47, .58 
SCO]ntl01"1Lm, 23, 25, 47, 57 

Conot?'achelus, 19, 42 
Contm-inia o1'egonensis, 28, 60 
Copidosoma, 5, 8, 30, 93, 120, 152 
COI,tic(w'ia, 24, 27, 45 
Cosmopterygiclae, 119 
Cryptophagiclae, 42 
C?'1Jptop/W{fUS b1'evipilis, 8, 42 
CnrcilZio, 10, 12, 42, 43, 118 

CL1L1'ivestis, 48 

pal'dus, 29 

uni/o1'mis, 12, 29,43, 70 


CurcuIiqnidae, 42 
CY1IULtode)"(l, 17 

ovipennis, 8, 17, 20, 24, 28, 39, 40 
Cynipicla,e, :12, 81,112 
Cynipoidea, 112 
Dasynem'a 

abiesemia, 4, 5, 6, 7, 8, 9, 60 
canadensis, 14, 61, 63 
r,'achiphaga, 13, 14, 15, 68 

Dial)?'ot,icCL 71,ndeci1n1nmctata, 11, 40 
Dicaelotus, 28, 89 

pacifitnts, 25, 89 
Dio1'yctriCL, 7, 9, 18, 19, 20, 22, 25, 26, 

70,83,88,90,93 
CLbieteilc£, 3, 5, 6, 7, 8, 13, 14, 16, 18, 

19, 20, 21, 23, 25, 27, 70, 83, 88, 
117,148, 152, 153, 154, 155 

albovittollc£, 23,152 
anmnticella, 16, 17, 19, 23, 25, 26, 85, 

87, 88, 91, 95, 100, 152, 154 
ca1nbiicola, 88 
el'7/tlwopasc£, 21, 154 
1'eniculella, 13, 1'1, 15, 154 
xanthoenobares. See D. CLw'anticella. 

Diprionidae, 81 
Diptera, 12, 22, 59 
Di1'otognatlms, 27, 44 
J]oryctes pacificus, 17, 84 

Earomyia, 3, 4, 5, 6, 7, 8, 13, 24, 71, 
77,78 

abietum, 4, 5, 6, 7, 73 
aquilonia, 7, 27,76 
ba1'bara, 5, 7, 14, 24, 27, 30, 75 
b1'evistylata, 5, 7, 75 
longistylata, 5, 6, 7, 75 

Elachertus, 15, 17, 18, 28, 94, 95, 137 
glacialis, 5, 9, 29, 94, 120, 135, 146 

ElachiptenL costata, 24, 59 
ElCLsmostetlms c'ruciatus, 21, 80 
Encyrtidae, 93 
Enocle1'us 

cupTessi, 11, 40 
cximius, 17, 39, 41 
hwnm'alis, 5, 11, 16, 24, 28, 41, 135 

Entedon, 20, 94 
Ephestoide,s gilvescentella, 8, 155 
E1Jhidltes, 15, 16, Also see Calliephial

tes, 
E1Jinotia 

albangul{Lna, 135 
hopkinsanCL, 41, 135 
hopkinsana cUp?'essi, 10, 11, 41, 196 

Epit1'ix subcrinita, 11, 40 

E1"1wiJitts, 16, 21, 23, 24, 25, 26, 27, 31, 


35, 82, 84, 94 
conicola. See E. C'Up?'essi. 
cU7Jressi, 10,11,38,41 
1nont(L1l.US, 18, 20, 22, 23, 88, 84 
1J1tllit{wsis, 21, 23,33,35,54 
7mnctulatus, 17, 23, 26, 27, 35 

Eubadizon, 16, 18, 21, 22, 24, 28, 29, 
54,84 

Eucosma 
bob{LnCL, 16, 19, 20, 22,23,82,186 
1'ecisso1-iCLna, 18, 92, 94, 95, 136 

E1tdec(Ltoma, 29 
Eudc1'US, 18, 94, 95, 137 
Eulophidae, 25, 94 
En1JULYl'i(L eldoradensis, 29,112 
Eupelmidae, 96 
E1Lpelmus, 5, 11, 28, 96 

nr. limne1'iCLe, 24, 96 
E1LpitheciCL, 93 

albicCLpitatCL, 14, 27,120 
colwnbrata, 4, 120 
spC1'1nalJhaga, 3, 4, 5, 7, 8, 22, 23, 

27, 30, 31, 90, 120 
E1£1'yt01nCL, 6, 7, 11, 24, 28, 30, 98 

nr. junipc1-ina, 12, 97 
Eurytomidae, 81, 97 
E:wchus 

at1'ocoxalis, 153 
e'vet1-iae, 6, 28, 89, 131, 135 

EXo1'ista, 24, 70 
Figitidae, 113 
Filbertworm, 145 
Flies, 59 
Formicidae, 115 
Gasteruptiidae, 113 
Gelechia" 29, 119. Also see Chionodes. 
Gelechiidae, 119 
Gelis tenellus, 25, 89 
Geometridae, 120 
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Glypta 

'. 

evetriae,. 6,28,89,131,135 

rujiscutel1,qris, 90,146 


Golia.thoce?'n, 14, 16 

setigera, 5, 30, 70 


Grasshoppers, 12 

Habrob?'acon. See B?'lLCOn, 

Hab?'ocytus, 6,8,11,99, 102 


r 
Haltic01Jtera, 25
l. Hedulia iniectiva, 19, 20, 23, 82, 86, 87, 


88,91,92,101,141 

Hemiptera, 80 

Hemiteles, 9 

Henoticus. cali/onticus, 5, 26, 27, 42 

Henricus, 85 
" /uscodorsana, 13,14,15,27,147 


?ltaC1'oearpana, 10, 11, 41, 148 

Hippodallli(t eonVe1'gens, 24, 27, 42 

Holcoce?'a, 5, 9, 11, 20, 27, 87, 90, 92, 


117,118 

angusti, 27,117 


Holoneu1"lts st?'obilophilus, 5, 7, 64 

Horogenes, 6,21,25,29,31,90,120 

Hylmltya, 8, 30 


abietis, 3, 5, 77 

(tntlwaeirUt, 14,15, 79 


Hymen()ptera, 81 

Hyponomeutidae, 120 

H1JPopte?'o?nalus, 6,8,11,100, 102 

Hypostenn, 16, 70 

HyssolJUS, 15, 29, 9S, 152 


evet?'iae, 28, 9S, 131, 144, 146 

thymus, 17, 95,153 


Ichneumonidae, 17, 86, 152 

Ichneumonoidea, 82 

Ithome, 11, 11.9 

Itonididae, 5, 9, 12, 14, 19, 22, 25, 26, 


30,60,114 

Itopleetis, 11, 90 


evetriae, 6, 11, 28, 90, 131, 135 

1Jlesiu, See I, evetlilLe, 


Janetiella siskillou, 10, 64, 96 

Larvaevoriclae, 69, 70 

LuspeYl'l!sia, 18, 22, 24, 25, 27, 41, 70, 


85,88,100,101 

bractentana, 3, 4, 5, 6, 7, 8, 15, 27, 
,. 137 

cupl'essana. 10, 11, 41, 85,87,91,189 

?niscitata, 20,23, 82, 86, 87, 88, 89, 


95,99,141 

pnllidiiJasalis, See L, bm.cieatallu. 

pipe1'(tna, 20, 23, 25, 40, 82, 86, 87, 


88,92,97,101,141 

tOl'eutu, See L, pipentl1(£, etc, 

y()ungana, 13, 14, 15, 83, 87, 93, 144 


Lath.cidi:Jae, 45 

Lathridius p1'otensieollis, 24, 45 

Lauxaniidae,71 

Lepidoptera, 116 

Leptoce?'a, 5, 9, 24, 80 

Lestodiplosis tuxiconis, 28, 65 

Leucorna, 25, 59 

Lissonotn diO?'yetliete, See PimplolJ


te1"!t,~ dakrmnae. 

Lonehaea. See Eal'o?n1lia, 

Lonchaeidae. 71 


Looper, fir cone, 120 

LycOl'iidae, 76 

Lydello/wughia, 5, 28, 70 

JIt!aC1'ocentrus 


aege1'iae, 5, 8, 85, 141 

ancylivo?-zts, 29, 85, 146 


Madiza. See Oscinella. 

Maggots 


fir seed, 71 

hemlock cone, 79 

larger white fir cone, 77 


Megachilidae,116 

MegaJodontoidea, 81 

Me,l](tstig1lLus, 7, 8, 81, 99, I -J2,157 


albi/rons, 23, 25, 96, 102, ~. 

lasiocarpae, 4, 7, 105 

?nillel'i, 6, 8, 106 

piceae, 13, 15, 106 


montana, 13, 106 ; 

pinus, 3, 4, 5, 6, 7, 8, 9, 99, 100, 106, i 


109,110 

?'a/ni, 4, 5, 6, 7, 8,108 

s]Jermot?'oplws, 27, 108,109,110,111 


nig?'odol'Sal'lts, 111 

tsugae, 30, 111 


lwtc?'olJhyllae, 30, 111 

MellL1101Jlltlwll1w. di,~til1guenda, 9,45 

Melissopu,~ lcttifel'I'emlUs, 10, 12, 29, 


82, 85, 86, 87, 90, 91, 92, 94, 95, 

112,145 


Mesostenus fJ?'acilis, 17, 91, 153 

111eieo rus indagettor, 17, 85, 153 

11Jicrob?'lLcon, See BrcLCon, 

11Jic'I'Ogl'U1nl1UJ aT,ga, 30,46 

lIHcrolypas cliol'yctJ'iae, 17, 85, 153 

Midges 


bract, spruce, 61 

cone-axis, spruce, 63 

gall, 60, 67 


fir-seed, 60 

resin, 60 


cone,66 

seed, Port-Orford-cedar, 64 


Minettia jl(weol(t, 5, 71 

lVIonodontomerinae, 15 

Moths, 116 


acorn, 118 

bark, cypress, 138 

catkin, alder, 135 

cone, 121 


Douglas-fir, 123 

fir, 121 

l()dgepoJe, 136 

pine,136 

white-fir, 131 


seed 

fir,137 

maple, 147 

pine, 141 

spruce, 144 


tip, incense-cedar, 120 

Muscidae, 77 

1llyce/CL1I.lus, 21, 80 

lIJycodiplosis 


conicoln, 5, 7, 65 

cOl'yloides, 5, 7, 28, 65 
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lfIyiophasia at7'a, 29, '/0 

Neox01-ides borealis, 20, 91 

Nerve wings, 155 

Neuroptera, 155 

Notoxus const-1-ietus, 9, 11, 24, 27, 96 

Olethreutidae, 121 

Olla, abdominalis, 24,42 

07'gilus dim'yet7'iae, 17, 85; 153 

Oscinella, 16, 19, 21 


conieola, 4, 5, 8, 20, 24, 59 

Osmia,17,116 


eolm'a,densis, 20,116 

Othnius lugub7'is, 16 

Pachyce7'Cts, 15 

Pallopte7'n, 5, 80 

Palloptel'idae, 80 

Panwl-ins, 11, 95 

Pa7'atim.ia conicoln, 17,18,88,40,41, 


84,92,113,116 

Passaloecus ?l!elnnognntlms, 17, 28, 39, 


116 

Pegohyle1nyia. See Hyle1n1IcL. 

Pentacnemus 


nr. bucculat7'icus, 12, 93, 12:~ 

Pentatomidae, 80 ' 

Pm'isie7'oln, 24, 28 

Plweogene,s, 28, 91 

Phaeogenini, 11, 91, 141 

Phaloniidae, 147 

P hnnel'o t01nn 


e?'yth7'Oeel)lwla, 20, 24, 25, 86, 144 

jasciata, 29, 86, 146 

/aspeyresiae, 20, 24, 86, 144 

tibuLlis, 86, 146 


Phycitidae, 148 

PhY1natodes nitidus,.lO 

Phlltoplw,qa C(L?'P01Jha[fa, 13, 14, 15, 65 

Pimplopterus, 6. 8, 18, ,92 


conoeo/cL, 6, 8, 28, .91, 135 

dakTu7nae, 17, 29, 91, 146, 153 

evet1-iae, 28, 92, 117, 131, 146 

ineonstlLns, 92, 146 


Piophilidae, 80 

PilJi:zt&, 14 

Platygaste7', 7, 15, 16, 61, 64, 65, 68, 


115 

{/ahani, 6,114 

lucidct, 14, 16, 114 

1'ohwe1'i, 6, 21,114 

shastensis, 8,114 


Platygasteridae, 114 

Poem.eni(L allw1'ieana, 17, 20, 39, 92, 


144 

Polllcl!.1'osis, 12, 147 


picea1Ut, 14, 15, 27, 14(j 

Proctotrupoidea, 113 

P1'oteoteras nesculann, 9, 87, 93, 147 

PS1lclW1Jha{Jus omni't'orus, 25,100 

Psyllobo7'a vi,qinti-macula,tcL val'. 


taedatcL, 27, 42 

Pteromalidae, 98 

Ptinidae, 46 


. Ptinus /7l7', 9, 24, 25, 30, 4(j 


Pyralidae, 13 

Raphidia, 21, 24, 155 

Raphidiidae, 155 

Rhopalieus 1JUlchripennis, 21,100 

HhyacionicL, 83, 90, 95 

Roga.s, 17, 153 

Riibsaa1nenicL keeni, 4, 5, 6, 7, 8, 13, 14, 
 •15,18,20,21,23,24,25,27,30,66 

Sap?'oJll.lIZCL, 24, 71 
 J,Sn]J]/ga pU'IIlila, 17 

Snl'otlwus, 16, 31,113 

Sawfly, incense-cedar cone, 81 

Se(mlbus, 9, 31, 98 
 ,

ephialtoides, 6, 14, 15, 16, 92, 135 

1Jte?'o]Jhori, 98, 147 


Sei£t1'Ct, See B?'udysia. 

Scolioidea, 115 

Scolytidae, 46 

Scolytus, 84 

Spnthimei{Jeni(L, 11 

Spat hilts, 54 


CCLlifol'1licu.~, 21, 86 

Sphael'oceric1ae, 80 

Sphecidae, 116 

Sphecoidea,116 

Spilo1l!(J1ICL alboclllpeatCL, 28,116 

Ste7Jhanopaeil.lIs sob7'inus, 22,36 

Sto'lnoptery;r, 119 

S1f/'phocton1Ls, 6, 8, 93 

S1Ist(u>,is, 18, 100 

Tachinidae. See Lal'vaevol'idae, 

Tenthredinoic1ea, 81 

Tetrastielms, 5, 10, 11, 15, 16, 25, 28, 


30, 31, 65, 68, 96, 102, 105, 111, 

131, 135 


cl!1'lIsopne, 29, 95, 146 

stl'oiJilnll, 28, 95, 131 


Tllysunoenemis, 11, 44, 100 

Torymidae, 102 

T01'1I71l1ts, 13, 14, 15, 16, 28, 29,30, 102, 


112,113 
TI'icho{JrCL1n11l{~ 

et'nneseens,112,146 

minu/mn, 112 


Trichogrammatidae, 112 

TI'il)/telp8 t?'istieolo1', 11, 80 

ValentinicL glunduleilcL, 29, 118 r , 

Wals/tomllicL juni]Jel'inna, 67 

Wasps, 81 


gall, 112 

Weevils, 42 


acorn, 42 

ash seed, 44 

filbert, 43 

nut, 42 


Xlleia, 19, 23, 24, 81 

Xyelidae, 81 

Z(lcalochlo1'n, 16 


millel'i, 6, 15, 18, 20, 25, 28,100, 108, 

131,144 


Za[flobn O'I"Iwtn, 26 

Zenillia, See Exol'ista. 
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