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A TAXONOMIC STUDY OF THE SCOLYTIDAE
(COLEOPTERA) OF THE LOGAN CANYON AREA OF UTAH

INTRODUCTION

In spite of the great economic importance of north American Scolyt-
idae, many taxonomic descriptions remain inadequate for the identific-
ation of species, and existing keys have been made obsolete by the
recent description of new species. To bring these keys up to date and
meke them useful to students and practical foresters, detailed studies
of the morphological structure of the various species are necessary.
The purpose of the present investigation has been to clarify and revise
existing keys and to describe briefly the species of Scolytidae W-
ing in the Logan Canyon area of Utah. The following keys and descript-
ions will be of value to students, foresters, and taxonomists in identify-
ing the species of Scolytidae occurring in northern Utsh, Information
secured in this investigation also contributes toward the geographic and
host distributional knowledge of the Scolytidae in Uteh.

METHODS OF PROCEDURE
Belection of the Collecting Area
Logan Canyon was selected for this investigation because it is one
of the largest and most important canyons of northernm Utah and is readily
accessible for study., The elevation of the canyon varies from about 4700
to well over 9000 feet, giving a wide range of bilological life zones and
a great variety of Scolytid host plants. Although logging is relatively
unimportant, bark beetles remain as an important agent of destruction to
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shrubs and trees of the watershed and the mumerous recreation areas.
Even though more is known of the Scolytidae of Logan Canyon than in other
areas of Utah, only a fraction of the number of species has been reported
previocusly.

In the selection of collecting areas within the Canyon, an attempt
wvas made to collect from as many host species as possible at several
elevations, and from a wide variety of locatioms if the host range would
permit.

Habits of the Scolytidae

Scolytid beetles usually breed beneath the bark of trees and shrubs,
vhere the entire life cycle is spent except for a brief period spemt by
the adult beetles in flying from the brood tree to attack a mew host.
The adult beetle usually enters the host through an entrance tumnel cut
obliquely upward through the bark to the wood surface. The emtrance
tumnel ordimarily is located on a scarred area or at the base of a twig.
From the immer end of the entrance tumnel one or more egg tunnels are cut
along the cambium, or into the wood, in a manner which gemerally is char-
acteristic of the species. Many species excavate a small flat room or
nuptial chamber at the base of the entrance tumnel, the egg tummels
originating from there. Cup-shaped notches are made along the sides of
the egg tumnels by the female beetle. An egg is then deposited in each
notch, after which boring dust is packed into the notch, sealing in each
egg. The larvae excavate elender mines along the inner bark, away from
the egg tumnel, filling the mine with boring dust and excrement as they
progress. The larval minesg gradually increase in size and vary in direct-
ion to form a pattern characteristic of the species. At the ends, the
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larval mines are widened and cleared to form a pupal cell, which may lie
in the outer bark, in the cambium region, or in the wood. After feeding
for several days, the adult beetles emerge through small individual cir-
cular holes in the bark.

Anbrosia beetles differ in habits from the bark beetles by cutting
their tunnels deep into the wood and rearing their larvee in the branches
of the tummels., Ordinarily, both larvae and adults feed on a fungus
vhich is reared by the beetles in the tummels.

Collecting

Scolytid beetles are usually found breeding in trees or branches
which have recently been killed or those in an unthrifiy and weakened con~
dition. The foliage of such trees and branches is generally light yellow
or brown. The presence of the beetles in such trees can readily be detect-
ed during the summer months by the accumilation of boring dust on the
bark, At other times of the year, the small circular entrance tumnels
are visible in the bark of infested parte of the host. Removal of the
bark will uncover the egz tumnels and larval mines, exposing the beetles
and larvae.

During the period of this study, as many as one hundred adult specis
mens of each species, if available, with several pupae, larvae, and eggs,
were collected in each series and preserved in a one-dram vial of 70 per-
cent by volume of ethyl alcohol. The vial was labeled with a collection
serial mmber, the location, the date, and the host plant, It was then
taken to the laboratory where a representative series of five to twenty
adult specimens was mounted individually on pimmed paper points and label~
ed,



Rearing of Immature Specimens

Occasionally a collection, particularly during the winter months,
would yield only larval specimens, necessitating the rearing of adults
for the determination of species. If the larvae were infesting twigs
or branches two inches or less in dismeter, the material was taken to the
laboratory vhere it was cut into convenient lengths and the cut ends
dipped in melted paraffin wax to prevent drying. These sections were
placed in a two-guart or a one~gallon glass Jjar. The jar wvas then
covered by a clean white cotton cloth, held in place by a rubber band,
and left until the adult beetles emerged. If the bark became too dry,
the cloth was kept moist by adding a few drops of water each day.

Branches between two and four inches in diameter were cut into ten-
to fifteen-inch lengths, the ends waxed, and then placed in a twenty-five-
pound paper bag. The open end of the bag was then gathered and tied
around the mouth of a clean pint jar; when the beetles emerged, they were
attracked to the light and collected in the jar. When the ende of larger
brenches were covered with wax, they usually contained sufficient moisturc
for the completion of larval developement. |

Limbe and bolee of trees larger than four inches in diameter were
not cut and taken to the laboratory for rearing. The bark was removed in
the field, and the larvae and pupse were placed in a metal pill box two
inches in diameter and five-eighths of an inch deep; then a few grams of
boring dust or shavings of the inner bark were added. A drop of water
was added each day if necessary to prevent drying, extreme care being
taken to prevent the growth of mold. Thies was the most satiefactory
method used for rearing third and fourth instar larvae and pupae, but it
was not always successful with smaller larvae.
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The time necessary for the completion of development was dependent on
the temperature, moisture, and the stage of larval development at the time
of collection. The rearing containers were kept out of the direct sunlight
in a room at 2h° teo 26° C. The adult beetles ordinarily emerged in from one
to twenty days.

Keeping of Records

At the site of each collection, information was recorded which was of
value in determining the species of Scolytidae collected. This information
was recorded in eight vertical columns of a spiral notebook from left to
right as follows: (1) the collection serial number, (2) space for the scientif=-
ic name of the species collected, (3) the locality, which includes the partiec-
ular part or branch of the canyon, and also the quarter, section township,
and range where the collection was made, (L) the date, (5) the scientific
name of the host plant, (6) the elevation at which the collection was made,
(7) the portion of the host attacked by the beetles, and (8) the condition
of the host plant at the time of the collection (this includes whether or
not the host was dead, and if so, how long had it been dead and how was it
killed). Data on injury and site condition were kept separately on four-by-
six-inch forms indexed under the collection serial number. The map used to
dmmummnimmmmmmth'mmstmwo:m
Interior Geological Survey map, Utah-Idaho, Logan Quadrangle, polyconic pro-
jection, 1916 edition, 1939 reprint.

In addition to the detached notebook records, the pin of each mounted
specimen bears two labels. The upper label, located just below the specimen,
contains locality data, the date, and the name of the collector, The second
lmumthmoftmmédmdnﬁion. On the under side of



the lower label the collection serial mumber is written.
THE SCOLYTIDAE OF THE LOGAN CANYON AREA
Most of the following keys and descriptions are original; however
in some instances the descriptions have been adapted from the descrip-
tions in the revisional works of Dr. M. W. Blackman, This is true of the

descriptions of Renocis heterodoxus Casey, Phloeosinus hoferi Blackmen,
P. neomexicamus Blackman, Pseudohylesinus nebulosus (LeConte), and
Myeloborus pinguis Blackman. Adaptations of these descriptions have been
included because the literature is scattered and not readily available,
Deseriptions of the species belonging to the genera Scolytus Geoffroy
and Pityophthorus Eichhoff have not been included here because adequate
descriptions have been given in the revisional studies of Blackman (1928
and 1934), and a large mmber of species of each genus occurs in the
Logan Canyon area, making examination of these revisional works worth
wvhile.

In the discussion of each species the reference to the original des~-
cription is given; this ie followed by a description of each species made
directly from identified specimens. The type locality, distribution, and
host range are listed as found in the literature; these data are taken
from the original descriptions supplemented by Chamberlain (1939), Swaine
(1918), and other minor sources.

The literature contains only two short annotated lists of the Scoly-
tidse of the Logan Canyon area. Thatcher (1935) reported sixteen species
one of which, Scolytus piceae Swaine, was incorrectly identified according

to Mr. Thatcher. The determination of Ips chamberlini Swaine will not be
accept®f until the specimens have been examined. The second paper by



«T=
Knowlton and Nye (1939) listed nine sdditionsl species from the insect
collection of the Utah State Agricultural College. In addition to these
papers the best work available dealing with north American Scolytidae
is that by Chewberlin (1939). Many of his keys are inadequate, and all
of his descriptions are too brief for proper identificstion. In this
work very few species are reporved ss occurring in Ugeh.

The species of Scolytidae presented in this study were determined by
the suthor; the more 4ifficult and questionsble species were checked et
the United States National Museum, VMiagtan, b, C., by Dr, W. H.
Anderson. The species determined by Dr. Anderson have been so designated.

The Systematic Position of the Family Scolytidse |
A, Oulsr sutures separate; mexilla divided, palp usually four segmented;
prosternal sutures distinet; larvae usually with lege . « « « & « « «

$ % 6 & % % e % s & s ww o u e vexs s w s« Other Colsonters

AA. Gular sutures confluent on medisn line or lacking; maxilla undivided,
short and rigid, of not more than three segments; prosternal sutures
lacking; larvee 10glesBs » o« « o + o 2 s s o = o ¢« s o Bhynchophora
B, Beak well developed; submentum strongly produced behind; tiblae

without teeth on ocuter apical margin, and ususlly without a
prominent aplcal process; antennse variable . « « o 4 ¢ o v ¢ » o

e s s 6 85 e v s n 2w e e s s s « Other BEhynchophors
BB. Beak short and indistinct; submentum not stromgly produced
behind; tiblae with teeth on outer apical mergin, or with a

prominent apical process; antemnae rather short, (geniculate and

ClAVEL® « + o + o v 6 6 s o0 s s 0w s s s s oBoolytoides)

C. TFirst segment of anterior tarsi longer than other segments

united; head prominent, as broad as thorax « « + + « + « &



8-

'-ll-pl.ttooocanclioco.m
CC, First anterior tarsal segment much shorter than others
united; head much marrover than thorax . . . Scolytidse

Family Scolytidae Geoffroy
The north American species of Scolybidse are divided into five sub-

families, three of which are known to ocour in Logan Canyon; a key to the
three subfamilies follows,

A,

AA,

AA,

Koy to the Subfamilies of Scolytidas
Sides of fore tibiae smooth and subparallel, outer apical angle
produced into a prominent process: . « « ¢« + + « « « + « Sgolytinae
Outer margin of fore tibiase with a series of small teeth and usually
with a variable prominent apicel process.
B, Head vigible from above; promotum not noticeably gramulste

“WMMroo-ooo-n-tyoaom
BB, Head concealed from above; pronotum distinctly granulate or
lmmwh-.-..-...........-!m

Eey to the Gemera of Scolytinae
Venter of abdomen horizontal; eyes hemispherical; antemnal club
emall and connate . ., . . Hhyneolus Germar (=Xylocomesus Thatcher)
Venter of sbdomen ascending abruptly; eyes large, oval, and weakly
emarginate; sntennal clud large end oval . o . . Scolytus Geaffroy
Ruynoolus Germar (“Iylocomssus Thatcher)
Thatcher (1940) described the gemus Xylocomesus from & species

collected at Baker, Nevada, and a second species collected in Logan
Canyon. Buchanan (1942) placed the gemus as a synonym of Ehyncolus
Germar in the family Curculionidse. Specimens of both species have been
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examined in this study and found to differ from the Scolytidae in the
characters of the submentum. The general appearance resembles some
Curculionidae, but the beak is bdroader than long and the fore tibiae
resemble those of typical Scolytus.

Scolytus Geoffroy
Body stout, cylindrical. Eye elongate, broadly, shallowly emargin-
ate on the immer margin., Antemnal scape short; funicle seven segmented;
club flattemed, irregularly ovate, with three sutures, the first distinct.
Anterior tibiase stout, sides parallel, with outer distal angle produced
into a prominent curved process; tarsi nearly as long as tibiae, third
joint bilobed. Venter of abdomen ascending sbruptly behind.

Key to the Species of Scolytus
A. Abdominal segments unarmed in both sexes, second not comcave.
B. IEntire surface of elytra covered with hair; second abdominal
segment graduslly sscending, without e destinct transversely
HB. Elytra nearly glsbrous; second abdominal segment ascending
abruptly, with a distinct transversely elevated line . . . .
AA. Second abdominal segment carinate, tuberculate, or concave.
B. Second ebdominal segment concave in both sexes and strongly
carinate in males at least.
C. Second abdominal segment stromgly carinate omly in male,
opague, finely rather closely shallowly punctured . . . .
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CC. BSecond abdominal segment strongly carinate in both sexes,
subopague, punctures very fine and sparse, sometimes

M“M.I.llitbtltgbmm
BB. Second ebdominal segment not concave, bearing a long slender
tpinl-

C. Bass of abdominal spine reaching posterior margin of
second segment; elytral punctures fine and shallow;
in Douglas FIr . » « « « « » « « + S. unispinogus Le Conte

CC. Abdominal spine arising from center of second segment,
not reaching posterior margin; elytral punctures more
strongly impressed; in Spruce . . . « 8. plceae (Swaine)

Scolytus rugulosus Retseburg
Ratzeburg, J. T. C. Die Forstinsekten 1:187, 1837. Redescribed

by Blacksan (193%) p. 10.

Lype locality - Europe

Distribution - Burope and the entire United States.

Hosts - The species of Prunus, Pyrus, and Crataegus.

A very destructive species to orchard fruit trees. Knowlton and
Nye (1939) report it from Prunus virginisns melsnocarpa in Green Canyon,

Scolytus monticolse (Swaine)

Bwaine, J. M. (As Eccoptogaster) Dom. Can, Dept. Agr. Ent. Br. Bull,
14 (1):32, 1917. Redescribed by Blackman (1934%) p. 15.

Type locality - British Columbia.

Distribution - British Columbia, Washington, Oregon, Idsho, Montana,
Wyoming, and Utah.

Hosts - Pinus monticola, Pgeudotsuga taxifolia, Tgugs mertensiana,
and Ables specles.
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This is a common species in shaded out branches 1-3 inches in diameter
of Pseudotouga taxifolis. Collected at Dry Canyom Dec. 2k, 1945, 5000 ft.s
and again April 28, 1946, 5500 ft.; and at Logan Cave Dec. 3, 1945, 6200 ft.
"Thatcher (1935) also lists this species from Abies lasiocarpa. The specimens
reported by Knowlton and Nye (1939) as S. wickhami Elackmen have been examine
ed and are S, monticolae.

Scolytus praeceps LeConte

LeConte, J. L. Proc. Amer. Phil. Soc. 151371, 1876. Redescribed by
Blackman (193L) p. 20.

Type locality - California.

Distribution - California, Arizona, Utah, Idaho, and Oregon.

Hosts - The species of Abies.

A rare specles in Logan Canyon which was collected from bark of the bole
of Abies lasiocarpa at Franklin Basin July 2, 1946, 8000 ft.

Scolytus opacus Hlackman

Blackman, Me We UeS.DeAe Tech. Bull. 431320, 1934,

Iype Locality = Ouray, Colorado.

Distribution - Colorado, Montana, and Utah.

Hosts - Abies lasiocarpa.

A rare species taken from the bark of the bole of Ables lasiccarpa.
Collected at Dry Canyon June 16, at 7000 ft., and again June 29, 1946, 8000
ft. Thatcher (1935) reported this species from Pseudotsuga taxifolia
(Smicronata used by Thatcher).

Scolytus unispinosus LeConte
LeConte, J. L. Proc. Amer. Phil. Soc. 15:372, 1876. Redescribed by
Blackman (1934) p. 26.
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Iype locality - Oregon.

Distribution - Throughout Pacific Cosst and Rocky Mountein region.

Hosts - Pesudotouge taxifolte. P. mcvonata.

Rather sbundant in the bark of 1-3 inch branches of Pssudoteugs
taxifolia, frequently doing damage by killing the older leas vigorous
branches. Collected near the mouth of Logan Canyon Dec. 31, 1945,

5000 £%.° Dry Canyon May 1. and again June 16, 1946, 6000 ft. Thatcher
(1935) elsc reported this species from Logan Canyon.

Scolytus picess (Swaine)

Bwaine, J. M. (As Becoptogaster) Can. Ent. 42:33, 1910. Re-
described by Blackman (1934) p. 26.

Iype locallty - Hudson, quebec.

Distribution - Through southeyn Cenada, Maine to New York, west to
Montana. Wyoming, and Colorado.

Hosts - Pices canadensis, 2. rubens, . engelmsnni, lerix lavicine,
snd Ables baloames.

An uncommon species in Logan Canyon which breeds in the limbs and
branches of Picea engelmemnl. It was collected at Framklin Basin July
2k, 1936, 8000 f't.; and at the Sumit of West Hodge Creek Jume 13, 1947,
8500 £t. Thatcher (1935) originelly reported this species from Abies
m,mnwnmmmmumawermmr.

Key to the Genera of Hylesininse
A,{ Antennal funicle of two segments: club sutured only at tip: length
loos than 1.5 88 . .+ o« 4 s 4« 0o oo . « . Crypturgus Erichson
34, Antenmal funicle of more then two segments: club not sutuvred only
at the tip: lerger then 1.5 mm. lomg.
B, Antemmal funicle of five segments club strongly compressed.
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Third tarsal segment cylindrical, not widened body

densely covered with small conspicuous scales.

D. TEyes very feebly sinuate and more than three times
as long as wide; fore tibiae dilated distally and
margined with a row of six to nine short stout
teeth . . . . . . . ¢ ¢« +« « ¢+ « » . Renocis Casey

DD. Eyes deeply emarginate and about twice as long as
wide: fore tibiee not noticeably dllated distally,
usually with about four merginal teeth . . . . . .

« + s« s s - s o s . Corphoborus Eichhoff

CC. Third tarsal segment dilated and emarginate; scales 1if

present are sparse and mcmpi:e}}g_m

D. Antemnal club loosely segmepted; flle segments pro-

duced on one side, nublmi?_:gu;--_mat-rior tibiae

asc"

vithout distinct teeth on evitéer wargin . . . . . .
. IO L VR " . niceotribus Latreille

DD. Antemnal club conate, the segments equal @ided:

posterior tibise with several distinct teeth.

E, Epistomal process well developed; eyes entire:
fore coxae very narrowly separated; third fore
tarsal segment distinetly bilobed . . . . . . .
s+ ¢ » s s 8 s s s s« » » «» Dendroctonus Erichson

EE, Epistomal process normal: eyes deeply emarginate;
antennal club not thickened basally; fore coxae

moderately separated; third fore tarsal segment
emarginate, not belobed . ., . . PhI.ooosim Chapuis

BB. Antemmal funicle of seven segments; club not distinctly compressed.

C.

Fore coxae widely separated . . . . . . . . . Sclerus LeConte

AL CRAR Y
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CC. Fore coxae narrowly separated.

D. Elytral bases strongly rounded and armed with large
lateral pointed serrations; metasternum slightly inflated,
venter of abdomen moderately elevated; first, second, and
third abdominal segments subequal inm length « « « o +
e e s 000000000000+ Pooudohylesinue Swaine

ID. Elytral bases nearly straight, not strongly serrate; mete
asternum normal, venter of abdomen horizontal; first and
fifth abdominal segments longer than the others . « « »
v s s e s e s s s e 090 e s+« Hylurgops LeConte

Crypturgus Erichson
Body stout and cylindrical, from 0.9 to 1.5 mm. long. Antennal
funicle of two segmente; club segmented only at tip. Pronotum and elytra
unsrmed; tibiase with teeth on the outer edge.

Crypturgus borealis Swaine

Swaine, J. M. Dom. Can. Dept. Agr, Ent. Br. Bull. 14 (1):7, 1917.

Length 1,2 mm., 2.73 times as long as wide; color dark brown to
black, clothed with rather abundant short erect yellow hair.

Female - Head coarsely reticulate; front convex with postepistomal
region trisngularly flattened, finely, sparsely setose~punctate, with a
snall circular pit in center. Eye oval, twice as long as wide, slightly
wider above, coarsely granulate, deeply, narrowly emarginate on inner
margin, Antennal funicle of two segments, club subquadrate and segmented
only at tip.

Pronotum 1,17 times as long as wide, coarsely reticulate, broadly
rounded in front, widest on posterior half; punctures fine, shallow, ad
moderately close; pubescence of short distinct yellow hair.
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Elytra 1.82 times as long as wide, sides subparallel on basal two-
thirds, strongly narrowed on caudal third; striae wide, weakly impressed
except firet which is moderately impressed; interapaces narrow, coarsely
granulate, and bearing a row of fine closely placed erect yellow hair;
strial setae similar to those of interspaces, but shorter except on
declivity: apical half of declivity covered by a subcircular brown
slightly swollen spongy area.

!_h;_h___ - Postepistomal area of front plano-concave; declivity normally
pubescent, without spongy area.

Type locality - Wimmipeg, Manitoba, Canada.

Distribution - Manitoba to ‘t.ba Pacific, south in the Rocky Mountain

area to Colorado.

Hoste - larix laricina, Picea camadensis, P. sitchensis, and Abies
lasiocarpa.

This is an aebundant species in Logan Canyon in the bark of the bole

of Abies lasiocarpa. The species of this genus differ from most other
bark beetles by entering the bark through the entrance tunmel of some
other Scolytid, then constructing their galleries from the larger tummel.
Collected at Amazon Mine June 13, 1946, 7200 ft.; Dry Canyen June 16,
7000 £t., and again June 29, 1946, 8000 ft.; Franklin Basin July 5, 1946,
7300 £t.; the Summit of Logan Canyon Aug. 9, 1946, 8000 f£t.; and West
Hodge Creek May 17, 1947, 8000 ft.

Thatcher (1935) and Enowlton and Nye (1939) also report this as an
abundant species in Ables lasiocarpa.

Renocis Casey
Body etout, usually less than twice as long as wide, densely clothed
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with small recumbent scales. Frons concave in male at least., Antemnal
funicle five segmented: club compressed, often elengate, Pronotum much
wider than long, strongly narrowed in front. Elytra with bases strongly
elevated and with coarse cremulations: scutellum lacking. First and
second abdominal stermites subequal, each as long as third and fourth
united.

Renocis heterodoxus Casey

Casey, T. L. Calif, Acad. Sci. Bull, 6:257, 1886. The following
description was adapted from Blackman (1940) p. 387.

Length 1.5 to 2.5 mm., twice as long as wide: piceous-black, densely
clothed with small brown and cinerous scales, with erect brown, spatulate
setae.

Male - Froms with eplstomal margin bearing a ventrally directed
fringe of coarse hair, a sharp tooth in middle: broadly impressed to
form a shallow, subtriangular concavity between eyes: sides slightly
elevated; median concavity finely, sparsely punctured, more closely,
coarsely punctate-gramulate st sides and above; clothed with coarse mod-
erately long light-brown hair, becoming sparse below. Eye 3.5 times as
long as wide, finely gramulate, immer angle broadly sinuate. Antemnal
funicle longer then scape: elub 2.26 times as long as wide, with three
nearly straight sutures marked by setae, not septate.

Pronotum 1.52 times as wide as long, widest near base: sides strong-
ly arcuate behind, strongly constricted anteriorly, a transverse impress-
ion just behind the broadly rounded sinuate anterior margin; disc finely
densely punctate-gramilate, with two small groups of small slender
asperities at each side; entire surface demsely clothed with small recumb-
ent scales.

Elytra 1.29 times as long as wide, slightly wider than pronotum;
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sides straight and subparallel on basal two-thirds, broadly rounded
behind: basal margins strongly elevated medially, five coarse, high
serrations on each; first and second striae moderately impressed, others
weakly impressed, punctures small and close: interspaces rugose, finely
punctured, often accompanied by small granules, surface covered with
numerous small recumbent scales, with a single row of erect, spatulate
setae medially. Declivity moderately sloping, first and second interspaces
broad and flat, slightly depressed:; third interspace bearing a few feeble
granules,

Female - Frontal concavity shallower, frontal hair shorter, and
antemnal club broader than in male.

Iype locality - Reno, Nevada

Pistribution - Utah, Nevada, California, and Oregon.

Hoste - Amelanchier florida, Cercocarpus betuloides, C. alnifolius,
C. ledifolius, and Prumus yirginisns melanocarpa.

A very common species in the bark of limbs and branches 0.5 to 5

inches in dlameter. Collected at Dry Canmyon Dec. 23, 1945, 5000 £t. in
Cercocarpus montamus; Dry Canyon March &, 1946, 6000 £t., and Card Canyon
July 17, 1946, 7600 f£t. in C. ledifolius; Temple Fork July 21, 1946, 7600
£t. in Amelanchier florida; and Dry Canyon Dec. 30, 1945, 4800 ft. in
Thatcher (1935) and Knowlton and Nye (1939) also reported this

species from Logan Canyon. Blackman (1940) refers to the collectioms of
Thatcher.

Carphoborus Eichhoff
Body oval, cylindrical, rather densely clothed with small comspic-

uous scales. Antennal funicle five segmented; club flattened, oval with
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three distinet sutures, Pronotum wider than long, finely, densely
punctate; scutellum ebsent, Elytral bases moderately elevated and
serrate; etriae coarsely punctured; interspaces roughened, usually alter-
nately elevated and serrate on the declivity. Fore tibiae rather feebly
dilated distally with two scute teeth on the outer margin near the apex,
a long terminal process on the immer angle; third tarsal segment cylind.
rical, not widemed,

Three new undescribed epecies belonging to the gemus Carphoborus
have been collected during this study. Because only a few specimens
have been collected, the descriptioms will not be included here, but will
be published later when more material is available.

Phloeotribus Latreille

Antennal club semi-lamellate, composed of three loosely Jointed

segnents; funicle five segmented; middle and hind tibime rounded on outer
margin, at least the hind tiblae without distinet teeth.

Phloeotribus puberulus LeConte
LeConte, J. L. Bull. Geog. Survey 5:519, 1879,
Length 2 to 2,5 mm., 2,48 times as long as wide; color black,

clothed with moderately long, coarse erect gray hair,

Male - Frons broadly impreesed to form a moderately deep triangular
concavity between the eyes; sides slightly elevated; median concavity
shining, nearly smooth, becoming finely gramilate-punctate at sides and
above; frons dearing a small pointed tubercle at center of the elevated
lateral margins, a weakly elevated, arched, transverse carina between the
tubercles; sparsely clothed with moderately long, fine, yellow pubescence,
Eye ovate, wider above, 2,43 times as long as wide, margin entire, Anten-
nal club composed of three loose, seml-lamellate segments, lamellate exten-
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sions sbout as wide as their basal width,

Pronotum 1,25 times as wide as long, widest on posterior half;
sides arcuate, strongly constricted anteriorly with a transverse impress-
ion behind the broadly rounded anterior margin; discal punctures coarse,
deep, close, not as deep laterally; clothed with moderstely long, erect,
coarse gray hair,

Elytra 1.62 times as long as wide, wider than pronotum; sides
straight and subparallel on basal half, tapering on posterior half, narrow-
1y rounded behind; basal margins bearing a row of transversely flattemed,
moderately high serrations which become narrover and more pointed later-
ally; striae weakly impressed, punctures large and separated by less than
their own diameters; interspaces about as wide as striae, finely, uniser-
ially gramulate, each granule bearing a moderately long, gray setae; pub-
escence of striae fine, and short; ninth interspace slightly elevated
behind and finely granulate-serrate. Declivity rather gradually sloping,
striae moderately impressed; interspaces and the apical margin finely
- gerrate.

Female - Frons convex; frontal tubercles absent.

Type locality - Vete Pass, Colorado.

Distribution - Colorado and Idaho,

Hoots - Pseudotsuga taxifolia.

Common in the bark of shaded out branches one to three inches in
Stomster, Sehdeetal ot Nuy Guess Bus, Bh, 3065, 9008, £5., My 3, sl
again June 16. 1946, 6000 ft,; Card Canyon July 17, 1946, 7300 £t. from
Pgeudotsuga taxifolia; Logan Cave Dec, 31, 1945, 6200 £t. and Dry Canyon
June 19, 1946, 6500 ft, from Abies lasiocarpa; Dry Canyon Mey 30, 1947,

8500 ft. from Picea engelmammi,




Dendroctonus Erichson

Body large, stout, cylindrical; head broad and prominent. Beak
prominent, epistomsl process well developed, Eyes transverse, oval,
entire, Antennal funicle five segmented; club broad, thickened basally,
flattened distally. Pronotum wider than long, about as wide as elytra,
punctured throughout, devoid of asperities. Elytra cremulate at base,
striae impressed; declivity abrupt. Anterior coxae approximate; third
" tarsal segment dilated and bilobed.

Key to the Species of Dendroctomus
A. BEpistomal process not reaching margin; frons moderately convex,
moderately impressed above epistomal process; second declivital
interspace as wide as first and third, the second striae sinuate.
Be Median line of vertex of head broadly impressed; sides of pro=-
notun subparallel on posterior two-thirds, punctures small,
shallow, regular; strial punctures not distinct on declivity;
color dark brown to black + + + « « « D. monticolae Hopkins
BBe Median line of vertex not impressed; pronotum distinctly
narrowed from base, punctures moderately impressed, a few large
punctures intermixed with numerous small impressed onesj; strial
punctures reduced, but distinct on declivity; color reddish-
BIOWD « o s s o s 660 osasessseDs valons LeConte
AA. Epistomal process reaching margin; frons convex and elevated above
epistomal process; median line of vertex impressed; second interspace
nmrmdmdnpnuodthmﬂrltndtmrd;mondltﬂn
BLralght « » o o o o s s o 0000 o+ o oD pseudotsugae Hopkine



Dendroctonus monticolae Hopikins
Hopkins, A. D. U.S.D.A. Bur. Ent. Bull, 56:11, 1905,

Length 3.7 to 6.7 mm., 2.1 times as long as wide; color dark brown
to blackj sparsely clothed with yellow hair,

Frons convex, feebly impressed abovey epistomal process broad, con-
cave, with sides obliquej coarsely, closely punctate-granulate, finely punc-
tured above. Eye oval, 2.4 times as long as wide. Antennal club about as
wide as long, compressed, thickened basally.

Pronotum 1.k times as wide as long, as wide as elytra, widest post-
eriorly, posterior two-thirds with the sides subparallel, distrinetly con=
stricted one-fourth the distance from anterior margin; anterior margin
broadly emarginate; punctures small, close, regularly placed.

Elytra 1.45 times as long as wide, striae distinctly impressed, more
feebly on sides; punctures small, close; interspaces twice as wide as
striae, slightly convex, granulate., Declivity abrupt; striae strongly,
narrowly impressed; second and third striae strongly sinuate; pubescence
ghort and sparse, with a few long hairs intermixed.

Sexual di.ffm not pronounced.

Type locality - Kootena, Idaho.

Distribution - British Columbia south through the Rocky WMountain and v
Pacific Coast states.

Hosts - The species of Pinus, Tsuga martensiana, MM.

This species is probably the most serious insect enemy of pines in
Logan Canyon. It agressively attacks and kills healthy trees at the higher
elevations. Collected at Beaver Creek July 26, 1946, 8500 ft., and again
June i, 1947, 8000 ft. from the bole of Pinus Flexilus; the Summit of
Logan Canyon Aug. 9, 1946, 8000 ft. from the bole of P. contorta.
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Thatcher (1935) and Enowlton and Nye (1939) alsc reported this
species from Logan Canyon.

Dendroctonus valens LeConte

leConte, J. L. Pac. R, R, Explor. Ins. V, 12(2):59, 1860.

Length 5 to 9.5 mm., about 2.5 times as long as wide; color reddish,
sparsely clothed with long yellow hair.

Frons convex; epistomal process broad, -mw, sides oblique; head
granulate-punctate; median line of vertex black. HEye oval, 2.8 times as
long as wide. Antennal club wider than long, compressed, thickened bas-
ally.

Pronotum 1.32 times as wide as long, widest posteriorly, distinctly
constricted one-fourth the distance from anterior margin; anterior margin
broadly emarginate; discal punctures of medium size, close, strongly
impressed.

Elytra 1.5 times as long as wide, very slightly wider than pronotum;
strise distinctly impressed, punctures close, distinet; interspaces gran-
ulate and wider than strise. Declivity abrupt, strial punctures reduced
in esize; interspaces each with a row of small granules; pubescence sparse,
mostly short with a few long hairs intermixzed.

Sexual differences not promounced..

Zype locality - California.

Distribution - North ad Central America.

Hosts - The species of Pinmus, Picea canadensis, P. excelsa, P. rubens

Ables comcolor, Larix laricina, Pseudotsugs taxifolia.
A common species in Logan Canyon which attacks the base of the bole

and the roots of dying pines. Collected at Beaver Creek Sept. 25, 1946,



8700 £t. from Pinus flexilus; and Amazon Mine June 1k, 1947, 7200 ft.

from P. contorta.

Dendroctonus pseudotsugse Hopkins

Hopkins, A, D. U,S.D.A. Bur. Ent. Tech, Bull, 17(1):126, 1909.

Iength 3.5 to Tmm., 2.3 times as long as wide; color dark brown to
black, elytra reddish-brown.

Frons with epistomal process slightly projecting, reaching epistomal
margin; strongly, deeply impressed just above epistomal margin, except
middle third which is elevated; convex, broadly impreesed on median line
above; coarsely granmulate-punctate, finely punctured above; pubescence of
very sparse, short hair, Eye ovate, twice as long as wide, margin entire.
Antermal club as long as wide, flattened, thickened basally.

Pronotum 1.6 times as wide as long, widest on posterior half, con-
stricted anteriorly; anterior margin rather deeply emarginate; finely,
closely punctured, with a few large punctures intermixed; median line
bread, distinet; surface shining, pubescence fine, short, longer lateral.
1y.

Blytra 1.65 times as long aes wide, slightly wider than pronotum;
sides straight and subparallel on basal two-thirds, broadly rounded be-
hind; first strise moderately impressed, punctures close, distinct; inter.
spaces wider than striae, moderately granmulate-punctate; surface shin-
ing, very sparsely clothed with long yellow hair. Declivity abrupt;
striae impressed, punctures reduced in size; interspaces convex, with a
few large granules in rows; separsely clothed with long yellow hair,

Sexual differences not pronounced,

Iype locality - Grants Pass, Oregon.
Distribution - Rocky Mountain and Pacific Coast states, and western
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Canada.

Hosts - Pseudotsuga taxifolia, P. macrocarpa, Larix occidentalis,
and Tsuga hetercphylla.

Common in the bark of the bole of Pseudotsuga taxifolia. Collected
at Little Bear Hollow May 17, 1947, 8000 ft.

Thatcher (1935) and Knowlton and Nye (1939) report this as a common
species in Logan Canyon.

Phlososinus Chapuis

Body stout, oval, strongly convexs; pubescence of hair and scales.
Eyes elongate and strongly emarginate. Antennal funicle five segmented;
club elongate, compressed with three oblique sutures. Pronotum wider
than long. Anterior margins of elytra arcuate, serrate; striase distinetly
impressed, narrower than interspaces; declivity with alternate inter-
spaces more strongly asperate or serrate. Fore coxas moderately widely
separated.

EKey to the Species of Phloeosinus
A. Second declivital interspace distinctly narrower than first or third;
declivital serrations small, sharp; carina in male reduced to a
tooth on epistoma; less than 2.5 m. + « « « ¢ +» + P. hoferi Blackman
AA, Second declivital interspace as wide as first and third and entirely
devoid of serrations or tubercles; declivital serrations large and
recurved; longer than 3 mms « « « « ¢ « + oP. Neomexicanus Elackman

Philoeosinus hoferi Elasknan
m. M. W, Proc. Us 8. Natl, Mus. 92(&9‘)3“’, 19M0
The following description was adapted from the original,
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Length 1.75 to 2.35 mm., 2.13 times as long as wide; color black
with elytra piceous to reddish-brown.

Male - Frons wide, epistomal lobe short; swrface piceous black,
moderately shining, finely, closely gramulate-punctate at sides, punct-
ured and subgranulate above; deeply, broadly concave from upper level of
eye to epistomal margin, finely punctured except at center, median carima
lacking except for a small carinal tooth on epistomal margin; pubescence
fine and short. Eyes three times as long as wide, half divided by a
wide U-shaped emargination. Antemmal club 1.8 times as long as wide,
first two sutures feebly oblique, third suture more strongly oblique.

Pronotum 1.2 times as wide as long, widest on posterior third;
gsides strongly arcuate on posterior two-thirds, constricted jJust behind
anterior margin; anterior margin broadly rounded; discal punctures deep,
close, moderately large; median line feebly elevated on posterior fourth.

Elytra 1.33 times as long as wide, wider than pronotum; sides
straight, subparallel on anterior two-thirds, broadly rounded behind;
surface shining; etriae deep, moderately wide, punctures moderately large,
close; interspaces convex, twice as wide as striae, finely granulate-
punctate anteriorly, becoming uniseriately asperate on alternate inter-
spaces behind, Declivity with first and third interspaces convex, with
dark, coarse, recurved serrations, punctures fine, close; second inter-
space flat, narrower than third, narrower toward apex, shining, devoid
of serrations; fifth, seventh, and ninth interspaces with few serrations,

Female - Frons convex with a definite, elevated carina on lower
half; serrations of declivity finer; more abundant scale-like pubescence.

Iype locality - Ute Pass, Colorado.

Distribution - Utah, Colorade, Arizona, and New Mexico,
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Hosts - Juniperus scopulorum, J. utabensis, and J. pachyphloea.
A rather common species collected under the bark of small branches
and twige of Juniperus utahemsis, Collected at Dry Canyon March 17,

1946, 5000 £t.; and at Card Camyon July 17, 1946, 6500 ft. and again at
T500 £t.

Phloeosinus neomexicanus Blackman

Blackman, M, W. Proc. U, 8. Natl. Mus. 92(3154):460, 1942,
The following description was adapted from the original,

Length 3.0 to 3.75 mm., twice as long as wide; color black with
reddish-brown elytra.

Male,- Frons wide; epistomal lobe nearly lacking; surface feebly
shining, moderately coarsely granulate.punctate; shallowly, broadly sub-
concave between eyes, with elevated median carina on lower half; pub-
escence fine, short. Eye nearly three times as long as wide, more than
half divided by a narrow emargination,

Pronotum 1.17 times as wide as long, widest posteriorly; sides
arcuate converging anteriorly, constricted just behind anteriocr margin;
anterior margin broadly rounded; surface shining; punctures deep, close,
moderately large, smaller anteriorly, subgranulate at sides; médian line
elightly elevated, impunctate behind; lateral calli moderately large; pub-
escence moderately long, coarse, and conspicuous.

Elytra 1.3 times as long as wide, wider than pronotum, widest in
front of middle; sides subparallel, feebly arcuate anteriorly, broadly
rounded behind; striae narrow, strongly impressed; punctures small moder-
ately spaced; interspaces several times wider than striese, weakly convex,
densely granulate-punctate, with granules tending toward uniseriate arrange-
ment on anterior three-fourths of disc. Declivity with first and third
interspaces elevated; serrations large, black, some obsolete; second
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interspaces as wide as others, flat, devoid of serrations, finely roughly
punctured; a few smaller serrations on the more lateral interspaces; all
declivital interspaces with numerous short, stout, yellow hair.

Female - Frons wider, convex; serrations of declivity smaller.
Iype locality -~ Vermejo, New Mexico.
Distribution - Utah, Colorado, Arizona, and New Mexico.

Hosts - Juniperus scopulorum, J. monosperma,J. utahensis, and J.
pachyphloea.

The specimens in the Utah State Agricultursl College insect collect-
ion labeled, "Logan, Ut,, Aug. 28, 1929, H, J. Pack Coll,, on Ceder,"
reported by Thatcher (1935) as P. juniperi Swaine, and by Knowlton and
Nye (1939) as P, utahensis Swaine, are P. neomexicamus. P. neomexicanus

differs from both of these species by having the second declivital inter-
space entirely devoid of all granules and serrations in both sexes. The
pubescence is also longer and more conspicuous than in the more closely

related P. juniperi.

Selerus LeConte
Body cylindrical, moderately stout, subopaque, and strongly sculptur-
ed; sparsely clothed with short, depressed yellow hair. Antennal funicle
gseven segmented; club ovate-pointed; the first segment subequal to others
united. KEyes ovate and entire., Pronotum wider than long. Elytral striae
deeply impressed. Fore coaxe widely separated.

Scierus annectens LeConte
LeConte, J. L. Proc. Amer, Phil, Soec., 15:390, 1876.
Length 3.6 mm., 2.3 times as long as wide; color brick-red to pic-
eous, opaque, thinly clothed with short depressed yellow hair,
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Prons convex sbove, coarsely shallowly punctate, with a mimute
yellow hair arising from each puncture; transverse impression between
eyes wide and deep; moderately elevated between the impression and epis-
toma. FEyes ovate, about 2.4 times as long as wide, margin entire, Anten~
nal club ovate-pointed, first segment subequal in length %o eothers united.

Pronotum 1.2 times widér than long, widest just behind middle,
strongly rounded on posterior three-fifths; sides strongly arcuate, mode
erately constricted and transversely impressed just behind the broadly
rounded anterior maryin; punctures coarse, shallow, densely placed, each
bearing a small yellow hairj surface subopaque and feebly granulate;
median line feebly elevated and impunctate.

Elytra sbout 1.65 times as long as wide, wider than pronotum, sub=
parallel on basal three-fourths, broadly rounded behind; striae strongly
impressed, punctures moderately small, deep, and very close; interspaces
about twice as wide as striae, plano-convex, finely confusedly granulate=-
punctate, Declivity abrupt; second interspace narrowed and obsoclete
before apex, third and ninth interspaces moderately elevated and fused
before apex, t.ho_clwatiou continuing and fusing with interspace one at
the apex, Ventral mrrm_nhin.tng, episterna scaly.

Type locality - Anticostl Island, Gulf of St. Lawrence,

Distribution - Western Canada, Washington, California, Arizona,
and Utah,

Hosts - Picea rubens, P. ¢anadensis, P, engelmanni, and Pinus
contorta.

This is an extremely rare species throughout its range. A single
specimen was collected from the bark at the base of the bole of a large
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Dendroctonus killed Pinus contorta at the Summit of Logan Canyon Aug. 9,
1946, 8000 f£t.

Pseudohylesinus Swaine
Body cylindrical, suboval; elytral bases strongly arcuate, slightly
elevated, regularly serulate; elytra densely scaly: declivity unarmed.
Tore coxae narrowly separated; mesosternum moderately inflated; venter
of abdomen moderately oblique; first, second, and third abdominal seg-
ments subequal in length,

Pseudohylesinus nebulosus (LeConte)
LeConte, J. L. (As Hylesinus) Proc. Aced. N. 8. Phila. 5:285, 1859.
The following description was adapted from Blaclopan (1942a) p. 7.
Length 2.4 to 3.14 mm., 2.46 times as long as wide; color reddish
brown to piceous, variably marked with hair and numerous brown and ciner-
ous scales.

Female - Froms piceous, very broad between eyes, convex above; epis-
tomal margin thickened, median lobe wide, broadly and deeply impressed,
moderately emarginate in middle; median carina short; surface moderately
shining, punctures small snd c¢lose, finer and deeper below on epistoma.
Eye ovate, less than three times longer than wide. Antemmal club slightly
flattened, first segment slightly longer than the others.

Pronotum 1.16 times as wide as long, widest behind; sides nearly
straight, constricted just behind anterior margin and transversely impress-
ed in anterior third; punctures fine, dense, shallow, interspaces finely
granulate becoming finely asperate at sides; surface nearly concealed by
short erect hairs and small recumbant scales.
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Elytra 1,71 times as long as wide, wider than pronotum, widest at
base; each base strongly arcuate, armed with serrations which are higher
and sharper at sides; sides nearly straight, strongly narrowed and narrow-
1y rounded on posterior half; posterior lateral curvature sharply serratej
strise narrow, impressed, punctures small and clesej interspaces finely,
densely punctate, with a few large setose granules and punctures on middle
of each, setas fine, short, semierect; densely covered by small recumbant
scales. Declivity gradually arched; first and third interspaces more
strongly convex, granules slightly larger; second interspace slightly
narrowed, flat, not granulate; ninth interspace costate with sharp serrat-
ions,

Type locality - Table Mountain, California.

Distribution - New Mexico, north to British Columbia, and west to the
Pacific Coast.

Hosts - Pseudotsuga taxifolia, Abies concolor, and A. grandis.

An uncommon Ispaciu in Logan Canyon which breeds in the bark of the
bole and large limbs of dead or dying Pseudotsuga taxifolia., Collected
at Dry Canyon July 19, 1946, 5500 ft.; Beaver Creek July 26, 1946, 8500
ft.3 and the Summit of Logan Canyon Aug. 9, 1946, 8000 ft.

Bylurgops LeConte
Body cylindrical, rather stout; sculpture moderate to very strong.

Antennal groves very deep; funicle seven segmented; club small, oval, the
first segment subequal to others united. Pronotum strongly narrowed in
front, moderately fine, densely punctured; elytral bases weakly arcuate,
feebly elevated and weakly serrate; scutellum not depressed. Fore coxae
narrowly separated; mesosternum protuberant; third fore tarsal segment
dilated and bilobed. Pubsscence variable, small inconspicuous scales
usually present.
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Key to the Species of Hylurgops

A+ Elytra subinflated behind; pronotum deeply sinuate at sides anter-
hrlﬂ third fore tarsal segment widened and bilobed « « s o » o »

s s s s e sssassasnnsssses Herugipennis (Mannerheim)

AAs Elytra not inflated behind; pronotum very liightl;r sinuate at sides
anteriorly; third fore tarsal segnent moderately widened and emar-

ginate.

Be lMedium and small pronotal punctures intermixed in equal numbersj

. dise and declivity deeply striate. . . « . He porosus(LeConte)
BBs . Pronotal punctures very large, a few small punctures intermixed;
elytra rather feebly striate + « « « « + o« He lecontel Swaine

Hylurgops rugipennis (Mannerheim)

Mannerheim, G. C. G von Bull, Sec. Imp. Nat. Moscou 163297, 1843.

Length L.l to 5.3 mm., about 2.5 times as long as wide; color redd-
ish-brown to piceous; pubescence of fine short inconspicuous yellow hair,
longer and erect on posterior parts of elytra; densely clothed with
minute scales on posterior half of elytra.

Frons convex above with .u- broad moderately deep, t-msmu impress—
ion at lower level of eyesj epistomal carina strongly elevated and acute,
extending from epistomal margin to lower margin of frontal impressionj
coarsely densely, rather shallowly punctate; pubescence fine, short and
inconspicuous except near epistoma. Eye ovate, wider above, feebly sine
‘uate on inner margin, Antennal club oval, first segment shining, subequal

to others united.

Pronotum sbout 1.1 times as wide as long, widest two-thirds of the
distance from the broadly rounded anterior marginj sides arcuate, strong-
1y narrowed anteriorly; moderately constricted one-fourth of the distance



-32-
from the anterior margin; punctures dense, moderately deep, large and
"small intermixed, largest three times the diameter of the smallest.,

Elytra 1,7 times as long as wide, slightly wider than the pronotumj
sides nearly subparallel on anterior two-thirds, very feebly inflated
posteriorly, broadly rounded behind; striae strongly impressed, punctures
of medium size, moderately close, rather indistinct; interspaces planc-
convex, wider than striae, densely and finely punctured, feebly asperate;
asperities enlarged posteriorly to large granules, granules moderately
widely separated and in rows along center of each interspace; a moderate-
ly long, erect setae arising from the base of each gramule, Declivity
rather steep, intarspacal granules continuing to near apex; densely
clothed with minute scales.

Female apparently with frontal impression weaker and with fewer
elytral scales than male.

Type locality - Alaska.

Distribution -~ Alaska to California, east through the Cascade-
Seirra Nevada range.

.;;_m_ - Pseudotsuga taxifolia, ibies sp., Pinus sp,, and Picea sp,

Apparently a common species in Logan Canyon which was collected
from the bark of the roote of a large, partly dead Pinus flexilus at
Beaver Creek Sept. 25, 1946, 8700 ft., and from P, contorta at Amason
Mine June 1k, 1947, 7200 ft,

{iylurgops porosus (LeConte)
LeConte, J. L. (As ylll'hl) Amer, Ent, Soc. Trans, 2:175, 1868,
Length 5 mm,, 2,8 time= as long as wide; color black, pubescence
of sparse hair, scaly on declivity.
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Frons deeply, transversely ilmpressed between eyes; distinct epistomal
carina extending. from margin of frontal impression to the epistomal
margin; coarsely, closely punctured; pubescence of fine short hair,

Pronotun sbout 1.1 times as wide as long, widest posteriorly, weakly
arcuately narrowed anteriorly; punctures dense, rather deep, medium and
small equally abundant and intermixed.

Elytra about twlce ulm as wide, as wide as pronotum; sides
straight and subparallel on anterior two-thirds, tapering and broadly
rounded behind; striae feebly impressed except the first which is mod-
erately impressed, punctures large, close, rather deep; interspaces
glightly wider than striae, densely punctured, moderately granulatej
pubescence of sparse moderately long fine hair, Declivity moderately
arched, interspaces with dﬁ.ll rows of large granulesj hair md scales
sparse.

Type locality - California, ‘

Distribution = British Columbia, south %o California and east to
Utah and New Mexico.

Hosts = The species of Pinus,

Hylurgops lecontei was described by Swaine (1917:16) from specimens
collected in Colorado, Referring to this species Swaine (1918:82) writes,

"Allied to porosus (Lec.) but smaller, with the pronotal punctures coars-

or and denser, and the striae less deeply impressed on the declivity,"
Specimens were collected from the bark of the roots of a large part-

ially dead Pinus flexilus at Beaver Creek Sept, 25, 1946, 8700 ft.; and

from P, contorta at Amagon Mine June 1k, 1947, 7200 ft, Only a fraction

of these specimens are typlcal of either l. porcsus or E. lecontelis

some have the pronotal characteristics of H. porosus and t.ﬁ. elytral
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characteristics of H. lecontei, others have the pronotun decidedly
characteristic of H. lecontei and the elytral characteristics of H. pore
osus. All of the specimens are considered as belonging to the same
species and will here be referred to the older name of H. porosus.

tqtoth.uonu.orxmu
A« Eyes divided; antennal club without distinet sutures . « « « ¢ « « &
s esesssssesavaesessses Irypodendron Stephens
AA. Eyes not divided; antennal club with sutures at least at tip.

Bs Pronotal asperities rather sparse, large, isolated; body
clothed with scales (except Irypophloeus punctipennis);
anterior margin of pronotum strongly produced medially.

C. Antennal funicle of four segments; club only slightly

longer than wide.

Ds Pronotum acutely margined at sides; elytra very
feebly striate; eyes emarginate; in coniferous trees
* 4o % s 090 s s e+ Cryphalus Erichson
DD. Pronotum not acutely margined at sides; elytra
distinctly striate; in broadleaf trees « « + « « + »
............... Procryphalus Hopkins
CC. Antennal funicle of five segments; club much longer than
wide; pronotal asperities smaller; in broadleaf trees . .
*# e s o2 s s 92000 Irvoophloeus Fairmaire
BB. Anterior margin of pronotum not usually preoduced; pronotal
asperities small and numerous, sometimes granulate; body clothed
with hair,

C. Pronotum with a fine elevated line at base and sides;
metepisternum covered by elytra, visible only anteriorly.
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Antennal club not septate; pronotal asperities extending over

more than anterior half, marginal granules almost obsolete;

rather stout species.

E. Segments one plus two of antennal club longer than seg-
ments three plus four; club and funicle subequal in lengthj
ninth interspace not noticeably elevated; body very stout;
in pine CONES « « + « + « » o o o + « + Conophthorus Hopkins

EE. Segments one plus two of antennal club shorter than Bege-
ments three plus four; club slightly longer than funiclej
ninth elytral interspace elevated; body moderately stoutj
in pith of twigs « « o « « « + » « + Myeloborus Blackman

Club septate; pronotal asperities extending over only anterior

half of pronotumj moderately stout to slender species; frons of

female with long yellow hair . . . « « Pityophthorus Eichhoff

CCe Pronotum not margined behind; metepisternum visible for entire length.

Fore tibiae weakly dilated distally, with about four rather
slender and widely placed teeth on the outer apical marging
declivity moderately to very strongly excavated, frequently
with strongly elevated teeth; antennal club variously modified,
E. Frons of female deeply excavated; prosternum very short
and oblique in front of coxas; declivity not at all sepe
arated from apical margin by an abrupt margin « « « « « »
¢+ e e e s e s s eseeses e Pityogenes Gedel
EE. Frons not deeply excavated in either sex; prosternum
long, acute, extending between coxae; declivity separated
from apical narginbym'clﬂnt.ion, frequently very weak.
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F. Declivity strongly excavated, separated from apical margin
by a strongly produced, horizontal plate-like acute margin;
club flat, sutured only on ono side . . . « lpg Deleer
FP. Declivity not strongly excavated, elevation separating
apical margin not strongly produced; antennal clubd thick-
ened basally, usually obliguely trumcate.

G. TFrons sparsely clothed with rather short halr;
elevation completely separating declivity from apical
marging antennal ¢lub longer than wide . « « « « & »
® o 2 e s 0000000« o Orthotonicug Ferrarie

GG. TFrons of female densely clothed with long fine yellow
hair; marginal clmﬁn absent toward middle, sutural
suleus reaching spes; antennal club wider than long. .

DD. Fore tidise strongly dilated distally, with a row of six or more
closely placed, stout teeth on outer apical margin; declivity flat
or very weakly suleate, not excavated; antennal cludb obliquely trun-
cate.

B. Pronotum sudbequally convex in fromt and behind, mot declivitous,
granulate over entire surface; declivity flattened, not granul-
ate; found 1 Bark « ¢ o o o 0 0000 Bryogoetes Bichheff

Ei. Promotum declivitous in front, granules or asperities behind
the summit absent; ambrosia beetles, work in wood.

F. Pronotum cireular, anterior margin serrate; scutellum
distinct; males convex, much smaller than females;

hmrwi..-..........M’tmﬂ.l
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FF. Pmtmoblwg—qt;ndrm, anterior margin not serrate,
asperities small; scutellum either distinct or depressed;
sexual differences not marked; smaller species . PRGBS
* o+ s s s a2 s 0309+ 0s0sse Xyleborus Eichhoff

Trypodendron Stephens
Body stout, cylindrical; pronotum rather round; surface smooth and

shining; eyes divided, Antennal funicle four segmented; club entire,
with basal segment strongly angulated in front and produced toward the
middle; metaepisternum strongly sinuate behind or inner side.

A

AA,

Key to the Species of Trypodendron
Third declivital interspace indistinctly elevated; elytra subacumine

ate behind; larger than 3.5 mm. long, color black; in Populus species

s A AR s ana s asssssasa Texebooms {LoGmts)

Third declivital interspace slightly elevated and uniserially punct-

ate; pronotum with brown or reddish area posteriorly; less than 3.5

mm, long; in coniferous trees.

B. Second declivital interspace as wide as interspaces one and three,
and distinctly punctate; elytra broadly rounded behindj pronotum
and elytra with pale markings . « « + « T lineatum (Oliver)

BB, Second declivital interspace distinctly narrower than inter-
spaces one and three, impunctate; elytra subacuminate behindj
base of pronotum and the elytra brown. . . I. rufitarsus(Kirby)

Trypodendron retusus (Le Conte)
LeConte, J. L. (As Xyloterus) Am. Ent. Soc. Tramns, 2:158, 1868,

Length 3.5 to L.5 mm., 2.6 times as long as wide; shining, color

black, sparsely clothed with long yellow hair,
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Male ~ Frons very deeply concave from margins of eyes and epistoma
to vertex, deepest between eyes; shining, very sparsely granulatej
lateral margins with a row of long, fine, yellow hair., Eyes with upper
and lower halves completely and widely separated. Antennal club entire,
basal segment strongly angled in center and produced toward middle.

Pronotum 1.45 times as wide as long, subquadrate, straight on anter-
ior margin, rather weally tgml; asperate before summit; sparsely,
finely, feebly punctured vahind,

Elytra 1.6 times as wide as long, as wide as pronotum; sides straight
and subparallel on anterior two-thirds, narrowly rounded boh.‘;:nd; strise
feebly impressed, punctures very small; interspaces nearly flat, rather
wide; disc glabrous, sides and declivity with sparse long yellow hair;

. second strias flat and depressed, feebly suleate on declivity,

Female - Front convex, sparsely gra::ﬁlm; segments of antennal
funicle and first two segments of club each with a long bristle on the
inner edge.

Type locality - Canada. ‘

Distribution - Canada south to West Virginia, west to the eastern
slopes of the Roeky Mountains, also in Washington,

Hosts = Populus grandidentata, P. tremuloides.

A wood boring ambrosia beetle which is common in the bole of dead
Populus tremuloides during the late summer months., Collected at Dry
Canyon July 13, 1946, 6500 ft.; and Temple Pork July 21, 19k6, 6500 ft,

Trypodendron lineatun (0liver)
Oliver, A. G. (As Apate) Entomologie on Histaire Naturelle des:
Insects, Coleoptera L3l8, 1795.
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Length 3.3 mm,, 2,35 times as long as wide; color black with reddish-
brown antennae, legs, and broad longitudinal markings on the pronotum
and elytraj; pubescence sparse,

lale ~ Frons deeply, broadly cencave from inner margins of eyes and
epistomal margin to vertex; shining, sparsely granulate; pubescence
longer and more sbundant on lateral margins, Eyes widely divided, into
upper and lower halves, Antennal club large, oval,

Pronotum 1,32 times as wide as long, subqudrate, flattened on anter-
ior margin; asperities transverse, small and numerous, covering the sure
face before summit; sides and base behind summit usually with small ine
distinct asperities; base reddish-brown except extreme lateral portions,
the reddish-brown area extending in two branches anteriorly arocund the
summit; pubescence confined to anterior and lateral areas.

Elytra 1.66 times as long as wide, shining, slightly narrower than
pronotum; sides straight and parallel on antericr three-fourths, narrow-
ly rounded behind; strise weakly impressed, punctures feebly impressed,
indistinect, rather small, close; interspaces wider than striae and impun-
cate. Declivity with first, third and seventh interspaces convex and
' weakly elevated, second narrowed and depressed. First, fifth on disc,
and lateral areas black, remaining areas reddish-brown. Pubescence of
sparse short yellow halr, more abundan® on the lateral areas.

Female - Frons convex; anterior margin of pronotum broadly rounded,
asperities larger.

Type locality - Boreal America.

Distribution -~ "Widely distributed in the United States and Canada."
Chamberlin (1939) p. 301.
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Hoste = Abies sp,, Larix sp,, Picea ep., Pinus sp,, Tsuga sp., and
Pseudotsuga sp,
Two specimens were collected deep in the wood of the bole of Abies
lasiocarpa at West Hodge Creek May 17, 1947, 8000 ft,

Trypodendron rufitarsus (Kirby)
Kirby, W, F. (As Apate) Pauna Borealis im, 4193, 1837,

Length 3 to 3.6 mm., about 2,6 times as long as widej cclor brown,
except the anterior part of the pronotum which is black,

Male - Frons deeply, broadly concave from inner margins of eyes and
epistomal margin to vertex; sparsely granulate, a very broad, feeble
elevation from epistomal margin to bottom of the frontal concavity; pube-
escence longer and more asbundant on lateral margins of the concavity,
Eyes completely divided. Antennal club large, oval,

Pronotum 1,35 times as wide as long, subquadrate, straight on the
anterior margin; asperities transverse, small, numerous, govering surface
before summit, sides and base usually with minute asperities; color black
with base brown; pubescence confined to the lateral and anterior areas,

Elytra 1.7k times as long as wide, shining, very slightly narrower
than pronotum; sides nearly straight and nhpaﬁllol to declivital origin,
narrowly rounded behind; first and second striase weakly, others not ime
pressed, punctures rather small, close, weakly impressed; intinpmc
wider than striae, very sparsely, finely, indistinotly punctured. De-
clivity with first and third interspaces feebly elevated, convex, uni-
serially punctate or granulate; ucénd interspace narrower than first and
third and impunctate. Pubescence short and sparse; color dark brown, .

e e——p —

Female -~ Frons convex, more strongly granulate, with a weakly elevat-
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ed, narrow, longitudinal carina on lower half. Anterior margin of
pronotum broadly rounded, the asperities larger.

Type locality - Canadian Rockies.

Distribution - Western Ontario to northern Manitoba, south into the
mﬂhmﬂnitodatlm.

Hosts - Pimus resinosa, P. contorts, snd Picea sp.

Rare in the wood of the bole of Pinus contorta in Logan Canyon.
Collected at Amagon Mine Jume 1lhi, 1547, 7200 ft.

Cryphalus Erichson
Hopkins (1915B:39) chlrmtcrim the genus as, "Antennal funicle
h-jointed, joint 4 broader; club compressed, broad, with sides equally
rounded, sinuate, apex broadly rounded, with three slightly recurved
sutures on anterior face and three broadly procurved sutures on poste
erior face; eyes short, oval, narrowly but distinctly emarginate. The
male is slightly smaller than the female and its front is narrower."

Cryphalus ruficollis Hopkins

Hopkins, A. D. U.S.De Asy Office of Sec., Rep. 99140, 1915,

Hopkins original description is, "Length, female type, 1.85 mm.j
body suboblong, eliptical, dark brownj pronotum with rugose space
reddish, anterior margin with four or five closely placed teeth, ruge
osities coarse, sparse, confused; front faintly transversely impressed,
with median shining line and space, posterior and lateral punctures
distinet; elytral striase distinct, faintly impressed on the median and
lateral areas, declivity oblique, with striae scarcely evident, spex not
broadly rounded. Alta, Utah, June 29; Hubbard and Schwars collection,
Type Cat. No. 7L03, U. S. National Museun.”
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Thatcher (1947) collected this rare species at the head of Spring

Hollow Sept, 9, 1934, and May 25, 1935, from Abies lasiocarpa. The first
of these collections was listed by Knowlton and Nye (1939). Both collect-
ions were identified by Dr. M. W. Blackman.

Procryphalus Hopkins
Hopkins (1915b:33) describes the genus as, "intemnal funicle k=
jointed, joint L broader than 2 and closely jointed to base of club,
which is oblong, elliptical, narrowed toward base, sides broadly round-
ed, faintly sinuate, anterior face with three straight sutures, poster-
ior face without sutures; eyes obleng, not emarginate."

Procxryphalus pepull Hopkins

Hopkins, A. n.' UsSeDehe, Office of Sec., Rep, 9913k, 1915,

Length 2,15 mm., 2,6 times as long as wide; color plcecus-black,
densely clothed with minute scales.

Frons moderately flattened with a broad, weskly elevated, median,
longitudinal carina; feebly granulate-punctate; finely subreticulate
above and on sides behind eyes; sparsely clothed with very fine long
yellow hair. Eyes about twice as long as wide, oval, weakly sinuate on
inner margin, Antennal funicle four segmented; club rather large, come
pressed, oval, narrowed basally, with three cbscure, straight mm on
anterior face, sutures procurved on posterior face, not septate,

Pronotum about as wide as long, circular with anterior margin .
strongly produced; asperities large, isolated, two large very prominent
apical, and two or three smaller subapical teeth medially on anterior
marging summit at middle, not strongly elevated; very finely, closely
punctured behind summit, partially concealed by numerous minute scale-
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like hairs, hair normal at sides and before summit.

Elytra 1.86 times as long as wide, slightly wider than pronotum,
gides straight and subparallel on basal two-thirds, moderately broadly
rounded behind; striae feebly impressed, punctures small, shallow, very
close; pubescence of dense minute gray scales, almost concealing surface,
interspaces rather wide, each with a row of sparse long bristle-like
scales; ninth interspace feebly elevated posteriorly; apical margin of
declivity with several long scale-like hairs.

Type locality - Tercio, Colorado.

Distribution - Colorado (also from Hevada in author's collection).

Hosts - Populus tremuloides.

Common just under the surface of the outer bark of the bole of dead
Populus tremuloides. Collected at Dry Canyon July 13, 1946, 8000 ft.j
and Temple Fork July 21, 1946, 6500 ft. (Det. W. H. Anderson).

Trypophlosus Fairmore
Species usually less than 2 mm. long. Antennal funicle five seg-

mented, fifth segment broad; club oval, elongate and compressed, with
three distinct, nearly straight sutures on anterior face, sutures indis
tinet or absent on posterior face. Eyes oval, usually narrowly emarginate.
Pronotum produced moderately on anterior margin, with a few prominent
teeth medially. Elytra feebly striate, with or without punctures. Pub-
escence of halr and scales, except T. punctipennis in which scales are
almost entirely lacking.

Key to the Species of Trypophloeus
A. Elytral disc distinctly punctured, and slightly wider than pronotum;
pubescence of halr only; in Salix . « + . « T« punctipennis Hopkins
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Al. Elytra punctured only at base and sides; pronotum as wide as
elytra; pubescence of hair and scales; in PopuluS « « « « « « « &

pw e e e e e e v e e o SIS etes

Irzpopiileeus punctipennis Hopkine ,
M, As Do UsSeDedey Office of Sec., Rep. 99!37’ ms.

Length 1,65 to 1,95 mm., 2.6 times as long as widej shining, black,
clothed with fine, short hnr;‘nuhl absent.. i

Frons with epistoma feebly elevated, smooth and shining; median line .
impressed, deeper at epistomal base, faintly or not at all on vertex;
inpression smooth and shining between eyes; coarsely, sub-granulately
punctured, punctures large and very shallow, reticulated above, Eyes
1.6 times as long as wide, oval, not emarginate. Antennal funicle five
segmented, fifth segment wide; club elongate~oval with three indistinet
sutures.

Pronotum about 1.1 times as wide as long, only moderately produced
in front; anterior margin with six to eight teeth, decreasing in size
from the two median ones; widest at base, sides weakly arcuate and narrow-
ed anteriorly, moderately narrowly rounded in fremt; asperities large,
isolated, transverse; summit behind middle, moderately elevated; large
and shallow to rather deeply, closely punctured behind summit; pubescence
of short yellowm hair,

Elytra 1.8 times as long as wide, shining, slightly wider than proe
notum, sides nearly straight and subparallel on anterior two-thirds mod=
erately rounded behind; striae feebly impreesed only on sides, punctures
small, distinct, shallow, deeper on sides, separated by their own diamet-
ers; interspaces slightly wider than striae; pubescence of fine, very



b3-

short yellow hair, each interspace with a row of erect hair, longer than
that of strise, Declivity gradually arched; punctures reduced to absent;
pubescence as on the disc, but more near 1y like scales,

Iype locallty - Alta, Uteh.

Distribution - Only the type series is reported in the literature.

Hosts - Previously unknown,

An uncommon species which breeds just under the surface of the outer
bark of the living boles and large limbs of Salix scoulerisma, This
species 1s capeble of killing the host, usually girdling the bole with
scar-1like tissue produced by a fungus which is associated with the species.
Collected at Card Canyon July 17, 1946, 7000 £t. (Det, W. H. Anderson);
and at Little Bear Hollow May 17, 1947, 8000 ft.

Trypophloeus populi Hopkins

Hopkins, A, D, U.8.D,A,, Office of Sec., Rep. 99137, 1915.

Length 1.8 to 2,1 mm,, 2,4 times as long as wide; color browm to
black, clothed with muserous minute gray scales and short sparse hair,

gﬂri. finely granulate-punctate, more strongly at sides;
pubescence of sparse, rather long hair, Eyes asbout 1.8 times as long as
wvide, oval, very finely, narrovly emarginate on immer margin, Antemnal
club elongate-oval with three nearly straight sutures,

Pronotum 1,16 times as wide as long, moderately produced in fromt,
wvith four prominent medlan teeth; widest basally, sides rather strongly
arcuate and narrowed anteriorly; asperities large, isolated, transversely
impressed; summit behind middle, moderately elevated; punctures behind
swmit small, shallow, close, slightly roughened on disc; sparsely cover-
ed with fine hair before summit and on sides.
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Elytra 1.7 times as long as wide, as wide as pronotum; sides
straight and subparallel on anterior two-thirds, moderately broadly
rounded behind; striae visible only at base and on sides, punctures
very small and shallow, separated by their own diameters, hardly visible
posteriorly; interspaces more than twice as wide as striae where visible,
minutely, closely punctured; pubescence of minute densely placed gray .
scales, each interspace with a row of longer scales. Declivity gradual-
ly arched, first and second striae usually faintly impressed; scales
larger and more numercus.

Type locality - Williams, Arisona.

Distribution - Only the type series is reported in the literature.

Hosts - Populus tremuloides.

A rare species found in the outer bark of Populus tremuloides.
Collected at Dry Canyon July 13, 19Lk6, 6500 ft. (Det. W. H. Anderson).

Conophthorus Hopkins
Body stout, cylindrical. Antennal funicle five segmented; club come-
pressed, not septate, segments one plus two longer than segments three
plus four; club and funicle subequal in length. Eyes acutely emarginate.
Pronotum finely margined behind and at sides; anterior marginal serrat-
ions almost obsolete; sides rugose on more than the anterior half,

Conophthorus flexilus Hopkins
Hopkins, A. D. Jour. Wash. Acad. Seci. 5:4433, 1915,
Length 3 to 3.0 mm., 2.7 times as long as wide; color dark brown to
dull black, sparsely covered with fine, long yellow hair; head usually
completely withdrasm into the pronotum.
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Frons convex above, nmrrowly flattened above epistomsl base, with
a very feeble longitudinal carina on lower portion; pumctures large,
deep, moderately close; pubescence mostly limited to epistomal margin,
Eyes oval, triangularly emarginate, ome-third divided. Antennal funicle
five segmented; club non-septate,

Pronotum ebout as long as wide, widest basally, narrowed anteriorly
and rather narrowly rounded im front; asperities mumerous, rather low,
extending beyond middle at sides; punctures large, deep, rather close;
pubescence of short sparse yellow hair. '

'mml.humumuuu,mmmmmm:;
straight and subparallel on snterior half, broadly rounded behind; striase
feebly impressed, punctures small, deep, separated by their own diameters,
in obscure rows, emaller and shallower laterally; interspaces shining,
twice as wide as strias, punctures sparse, as large as and similar to
mcm;mumm,mmm. Declivity
very broadly, weakly sulcate, third interspace elevated and with a few
small setose granmules; sulcus faintly or not at all punctured, glabrous,
shining, and obsolete before the apex.

Zype locality - Mount Manitou, Colorado.

Distribution - Colorade snd Utah,

Hosts ~ Pims flexilus.
MhﬂumdMMMhﬂhﬁlm
prematurely, Collected at Beaver Creek July 26, 1946, 8500 ft.; and the

Summit of Logan Canyon Aug. 9, 1946, 8000 ft.
Knowlton and Nye (1939) also report this species from Logan Canyon.

Hrslshersy Miackmn
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Body moderately stout. Antemnal funicle of five segments; club
non-geptate, segments one plus two shorter than segments three plus four;
c¢lub slightly longer than fumicle. PFronotum not evenly comvex, tranes-
versely impressed behind sumit; anterior margin weakly serrate; asper-
ities extending behind middle at sides. Ninth elytral interspace elevat.
ed,

Blackman, M, W. Bull, N, Y. Coll. ¥or., Vol. 1, No. 36, Tech.

Pub, 25:20, 128, The following deseription was adapted from the

Body stout; color black, sparsely pubescent,

Female « Length 2 mm., 2.46 times as long as wide. Froms convex,
slightly flattened, deeply coarsely, rather roughly punctured; scanty
pubeacence of very fine short hair. IEyes oval, narrovly, deeply emargine
ate on immer margin, Antemnal club oval, 1.18 timee as long as wide,
sutures slightly curved, non-septate,

Pronotum very slightly wider than long; sides distinetly arcuate
posteriorly, narrowed in front of middle, narrowly rounded in fyront,
with eix to nine small acute serrations; asperities small and numercus
in irregular concentric rows; posterior area with deep, moderately large
pactures, rather close laterally; median line broad, feebly elevated at
impression behind summit and impunctate,

Elytra 1.6 times as long as vide, shining, wider than pronotum;
sldes straight and subparallel to declivital origin, rather broadly
rounded behind; strial punctures rather fine, deep, in approximete rows;
interspaces with very few punctures; pubescence of fine short hair aris.



-l
ing from strial punctures, and a few slightly longer ones from inter-
spacial punctures. Declivity gradually arched; sulcus wide, very shallow,
m;mmmmuwrmummm;ﬁm
mmmm«:mwwmmm,
uﬁmmmwmm mmmmwmm”
sides,

Male - Shorter, 1.57 mm. long, 2.32 times as long as wide; froms
more coarsely, m‘mu,u&ummumammm;
declivity more abrupt. ‘

mw = Colorade

istribution - Colorado, New Mexico, and Arisona.

m-mmmzﬁﬁm.

Specimens in the Utah State Agricultural College insect collection
were collected from Pimus flexilus in Logan Canyem Aug, 2, 1934 by
2. 0. Thatcher, snd Merch 8, end April 12, 1936, and May 2, 1937 by
R. B. Nye (Det, W, H, Anderson),

Body small, cylindrical, elongate, pubescent; female with mumerous
long hairs on front. Antemnal funicle five segmented; club oval, sep-
tate. Asperities of pronotum not extending beyond middle; pronotum finely
margined behind and on sides. Elytra punctate, declivity sulcate.

Xay to the Syecies of Pliverhthore
A, Male with an scute, elevated, longitudinal, fromtal carina;
female frons usually flattemed on a small area and vovered with fine
long hair, usually with an indistinct carina; declivital sulous
shallow, granules minute; elytra broadly rounded behind,




B. Second declivital interspace punctured; antemnal sutures
straight; emaller than 1.7 mm, . . . . P. inguietus Blackman
BB, Second declivital interspace impunctate; antemnal sutures

distinetly procurved; larger-species than 1,7 mm,

C. Flytral punctures fine; declivital suleus narrow, weak;
lateral gramules minute, . . . . . P, demissus Biackman

CC. Elytral punctures distinctly impressed, rather large;
declivital sulcus very wide, rather deep and shining,
granules distinct on suture and lateral mergins; larger,
stouter pecies . « + + 4 + 4 + + + P. oplmus Blackman

AA, Male vith an elevated transverse carima, frequently with a dorsally
directed extension; female with froms flattened and ornimented with
long yellow hair; declivital sulcus rather deep, with distinct
~ lateral granules; elytra brosdly rounded to strongly scuminate behind,
B. DMale with transverse carina, with a dorsal extension; elytra

broadly rounded behind; interstrial punctures absent,

C. Male with carina short and rather weekly elevated; female
with frons feebly concave, smooth and shining, fringed with
long yellow hair; pronotum narrowly rounded in fromt, mar
‘ginal testh longer medially . , P. tuberculatus Bichhoff

CC, Male with carina rather long, distinctly elevated; female
with frons flat, subopaque, completely covered with long
yellow hair; promotum broadly rounded in fromt, merginal
teeth not longer medially. . . . . P. pseudotsugse Swaine

BB, Male without a distinet dorsal extension on transverse carina;
elytra subacuminate behind,

€. Elytral punctures rather irregular to confused; interstrial
punctures rather numerocus. :
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D. Elytral punctures strongly confused; pronotum moderately
closely, coarsely punctured; frontal pubescence of
female coarser and less abundant « « « o ¢ ¢ o ¢ ¢ o+ «
® s s es e 20090890+ e Peconfertus Swalne
DD, Elytral punctures in approximate rows posteriorly;
pronotum ﬁ.ﬁnly, rather sparsely punctured; frontal pube
umorrmﬁm,mmml;........
s e s s e eeeseeesse s Poburkel Blackman
CC. Elytral punctures in rows; interspaces almost impunctate.
D. Pronotal asperities not fused to form concentric ridges;
second declivital striase impunctate; declivital teeth
small.
E. DBoth sexes more than three times as long as wide.
F. JFrontal hair of female very long, shorter
toward the epistoma « « + P. gracilis Swaine
FF. Frontal hair of female shorter and of equal
length throughout. + + « + + P+ exilis Swaine
EE. Male leas than three times as long as wide . . . .
®ses s s s seen s P, bassetti Blackman
DD. Pronotal asperities fused to form concentric ridges; sec-
ond declivital strise punctured; declivital teeth large
veesve s eeeees s ees Poyvirilis Elackman

Pityophthorus inguietus Eleckuan
Blackman, M. Wo Bull. N. Y. State Coll. For., Vol. 1, No. 3,
Tech. Pub. 25:46, 1928,
Type locality -~ Las Vagas, New Mexico.

Distribution - New lexico.



Hosts - Pinus edulis.

Abundant in the small twigs of pine. Collected at Dry Canyon
July 19, 1946, 5500 £%. in Pinus monophylla; Beaver Creek July 26,
W,mft. hzom(m.'nao m,

Pityophthorus demissus Blackman

Hlackman, M. W. Bull, N. Y. State Coll. For., Vol. 1, No. 36,
Techs Pub. 25:7h, 1928,

Type locality - Glacier National Park, Nontana.

Distribution - Hontana, and Utah.

Hosts ~ Ables lasiocarpa.

A common species in branches and seedlings of Abies lasiocarpa
0.5 to 1 inch in diameter. Collected at Logan Cave Dec. 31, 19hS,
6200 ft.3 and Franklin Basin July 2k, 1946, 8000 ft. (Det. W. H.
Anderson).

Pityophthorus opimms Elackman
Blackman, M. W. Bull. N. Y. State Coll. For., Vol. 1, No. 36,
Tech, Pub. 25180, 192. :
Iype locality = Captain Mountains, New Mexico.
Distribution = New lexico, and Colorado.

Hosts = Picea engelmgnni, end Pimus flexilus.
mummm-mq:mmmnmbrmm
and twigs of Pinus flexilus in Logan Canyon, frequently found boring in
the pith. Collected st Beaver Creek July 26, 1946, 8000 f. (Deb. |

W. He Anderson).

Pityophthorus sp. near mundus Elackman
Reported by Thatcher (1935) at Wood Camp Sept. 2, 1934, frem
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Pinus flexilus. Nothing more is known of this species.

Pityophthorus tuberculatus Eichhoff

Eichhoff, W. Mem. Soc. Royal Sci. de Liege p. 498, 1878, Ree
described by Elackman (1928) p. 92.

Type locality - California.

Distribution -« South Dakota south to New Mexico and Texas, west
to the Pacific Coast.

Hosts - Pinus ponderosa, and P. contorta.

An sbundant species in the bark of branches and broken tops of
Pinus contorta. Collected at Amason iine June 13, July 5, and Aug.
9, 1946, 7200 ft.; and the Summit of Logan Canyon Aiug. 9, 1946, 8000
fte (Det. W. H. Anderson).

This species was also reported by Knowlton and Nye (1939).

Pityophthorus peendoteugse Swaine
Mﬂl. Je M« Dom, Can. Dept. Agr. Ent. Br. Bull,. 1'3(2)!1%,

1918. Redescribed by Hlackman (1928) p. 106.

Type locality - Vernon, British Columbia.

Distribution - Weatern Canada, Oregon, Idaho, Washington, Califore
nia, Utah, Colorado, and Montana.

Hosts - Pseudotsuga taxifolia, Abies grandis, A. concolor, A.
magnifica, A lesiooarpa, and A nobilis.

An sbundant species collected from the bark of the bole of Abies
lasiocarpa. Collected at Dry Canyon June 16, 1946, 6500, and 8000 ft.,
and again June 29, 1946, 6500, and 8000 ft.; Franklin Basin July 5,
1946, 7300 ft., and July 2k, 1946, 8000 ft.; and the Summit of Logan
Canyon Aug. 9, 1946, 8000 ft. (Det. W. H. Anderson).
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Thatcher (1935) reported a collection (?) from Pinus contorta
(Smurrayana used by Thatcher). Knowlton and Nye (1939) also reported
this species.

Pityophthorus confertus Swaine

Swaine, J. M. Dom. Can. Dept. Agr. Ent. Br. Bull. 1L(1):27,
1917. Redescribed by HElackman (1928) p. 122,

Type locality - Adams Lake, British Columbia.

Distribution - Eritish Columbia, Washington, Idaho, Oregon, Cal-
ifornia, Colorado, New Mexico, Arisona, and Utah.

- Hosts - Pinus edulis, P. jeffreyl, P. ponderosa, P. gontorts,.
and ibles grandis.

Common.in Logan Canyon in the bark of the bole of Pinus contorta.
Collected at Amazon Mine June 5, and again June 13, 1946, 7200 ft.; and
the Summit of Logan Canyon Aug. 9, 1946, 8000 ft. (Det. W. H. Anderson).

This species was also reported by Knowlton and Nye (1939).

Blackman, M. W. Bull. N. Y. State Coll. Foer., Vol. 1, No. ”’

Tech. Pub, 253129, 1928,

Iype locality - Meyers, California.

Distribution = California, Utsh, and Idaho.

Hosts - Pims contorts, and P. ponderosa.

This species was reported by Knowlton and Nye (1939) from Beaver
Creek June 28, 1938, from Pims contorta, collected by A, D. Smith.
Two female specimens have been examined in this study.

- Pityophthorus gracilis Swaine
m’ Je Mo Cans mt. 57!195, 1925- mm (1928) P 1”[0
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Iype locality - Greant County, Oregon.

Distribution - Oregon, Idaho, Utah, Montana, Wyoming, and Manitoba.

Hosts - Pinus contorta.

An uncommon species collected from the bark of the bole of Pinus
contorta at Amason Mine June 13, 1946, 7200 ft.; the Summit of Logan
Canyon Aug. 9, 1946, 8000 ft.; and the Summit of West Hodge Creek June
13, 1947, 8500 ft. (Det. W. H. Anderson).

This species was reported by Knowlton and Nye (1939) and includes
the specimens reported by them as P. exilis Swaine.

Pityophthorus bassetti Hlackman

Blackman, M. W, Bull, N. Y, State Coll. For., Vol. 1, No. 36,

Tech. Pub, 2531136, 1928,
- Iype locality - Pitkin, Colorado.

Distribution - Colorade |

Hosts - Picea engelmanni,

An uncommon species found in the bark of dead branches of Picea
engelmanni at Franklin Basin July 2k, 1946, 8000 ft. (Det. W. H.
Anderson).

Pityophthorus virilis Elackman
Blackman, M. W, Bull, N. Y. State Coll. For., Vol. 1, No. 36,
Tech. Pub, 25:143, 1928.
Type locality - Vermego, New Mexico.
Distribution - New Mexico, Colorado.
Hosts - Rhs copallina, ~
Common in the bark of branches of Rhus trilobata at the lower

elevations. Collected at Dry Canyon Dec. 23, 1945, 5000 ft.; and
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the mouth of Logan Canyon March 17, 1946, 4800 ft. (Det. W, H. Anderson).

Pityogenes Pedel
Body moderately stout, sparsely pubescent, cylindrical. Antennal
funicle five segmented; club flattened, sutured on both sides. Pro-
notum strongly asperate anteriorly, punctate behind; prosternum short,
intercoxal process wide and short. Elytra striate-punctatej declivity
moderately excavated, Male with prominent declivital teeth; female
with deeply excavated frons.

Key to the Species of Pityogenes
A. Declivity oblique, three teeth on each side; pronotum narrowly
rounded in front; frontal pit of female large, very deep, circular,
undivided + + « + s o s s s s ¢ o s s « o Po fossifrons (LeConte)
AA. Declivity steep, two teeth on each side, very long and recurved
in male; pronotum broadly rounded in front; frontal pit of female
divided by a median carina.

B. Declivital teeth of male very long and slender, directed
sbove the plane of the discj frontal pit of female large,
deep, heart-shaped; larger species . . P. knechteli Swaine

BB. Declivital teeth of male stout, not directed above the plane
of the disc; frontal pit of female small, shd low, the pube
escent area larger; smaller sSpecies « « « « « o« ¢ o ¢ o & »
« s e sss s sess e s P nearplagistus (LeConte)

Pityogenes fossifrons (LeConte)
LeConte, J. L. (As Pityophthorus) Proc. Am. Phil. Soc. 1531353, 1876,
Length 1.9 to 2.5 mm., 2.8 times as long as wide; color brown to
black, moderately pubescent.
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lMale - Frons moderately convex, with a feebly elevated median
carina; punctures moderately large, very close; covered with very fine,
short, yellow hair., Eyes oval, sbout twice as long as wide, feebly sin-

unate on inner margin. Antennal club as wide as long.

Pronotum 1.1k times as long s wide, smooth and shining, as wide
as pronotum, eides straight and subparallel on posterior half, narrowly
rounded in front, asperities numerous, small; posterior half shining,
moderately punctured, punctures rather small, moderately close; median
line narrowly elevated, impunctate; sparsely covered with fine, moderate-
1y long yellow hair.

Elytra 1.5 times as long as wide, smooth and shining, as wide as
pronotum; sides straight and subparallel on anterior three-fourths,
broadly rounded behindj striae not impressed, punctures minute, in
indistinct rows; discal pubescence of very sparse stout long erect hair,
short and fine on sides. Declivity gradual, with three elevated, very
stout pointed teeth; pubescence sparse end mimte.

Female ~ Frons with very large, deep, conical concavity occupying
the central half between eyes; area below concavity appears spongy,
lighter color. Declivital teeth reduced to pointed tubercles.

Type locality - British Columbia.

Distribution - British Columbia to California, east to Idaho.

Hoste ~ Pims monticola, and P. comtorts.

A common species collected from the bark of limbs four to eight
inches in dismeter of Pimnus flexilus at Beaver Creek July 26, 19L6,
8000 ft. (Det. W. H. Anderson), and again June 1L, 1947, 7500 ft.; and
Amason Mine June 1l, 1947, 7200 ft. from P. comtorta.
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Pityogenss kneohteli Swaine

Swaine, J. M. Dom. Can. Dept. Agr. Ent. Br. Bull., 14(2):106, 1918.

Length 1.8 to 3 mm., about 2.7 times as long as wide; color brown
to black, moderately pubescent.

Male - Frons weakly convex, granulate-punctate, epistomal carina
small; sparse, moderately long pubescence. Eyes oval, about twice as
long as wide, weakly sinuate on imner margin. Antennal club sutured
on both sides.

Pronotum as long as wide, sides nearly straight and subparallel
on posterior half, constricted at sides anteriorly; rather broadly
rounded in front; finely, rather sparsely, shallowly punctured behind,
shining; median line impunctate, narrowly elevated from sumit to basej
pubescence confined to sides and anterior margin.

Elytra about l.li times as long as wide, shining, as wide as pronotum;
sides straight and subparallel on basal three-fourths, truncate behind;
striae not impressed, punctures very small and in rows, separated by
twice their own diameters, those of interspaces nearly as large and as
numerous as on strise, Declivity strongly convex, margins elevated,
with a long slender recurved tooth at top, and a smaller, stout, pointed
tooth at bottom; apical margin not elevated. Elytral pubescence of rather
long, fine yellow hair.

Female - Frons with a large, very deep, heart-shaped concavity
placed medislly between the eyes; concavity divided longitudinally by a
carina. Declivity deeply sulcate, with two small, acute teeth on each
lateral margin,

Type locality - Jasper Park, Alberta.

Distribution = Alberta to British Columbia, south to north-western
United States.
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Hosts - Pimus contorta, and P. monticola.

An sbundant species in the bark of cut and broken limbe and branches
of Pimus contorta. Collected at Amagon Mine July 5, 1946, and again
June 1k, 1947, 7200 ft.; and Beaver Creek July 26, 1946, TLOO ft.

This species was also reported by Knowlton and Nye (1939).

Pityogenes near plagiatus (LeConte)

A species, apparently undescribed, belonging 6 the genus Pityo-
genes was collected during this study. Because only a few specimens
have been collected the description of this species will not be included
here, but will be published later when more material is available.

Ips DeGeer
Body cylindrical, moderately slender to stout, Antennsl funicle of
five segments; club flattened, sutured on only one side. Pronotum strong= -
ly asperate in front, punctured behind. Declivity concave, sepsrated from
the apical margin by a strongly elevated horizontal plate-like extension.
Intercoxal process long and acute.

Key to the Species of Ips
Ae Sutures of antennal club very strongly arcuate; punctures of
elytral striae and interspaces about equal in size and number . . .
* e s e s s s e s 00s0s0ee0e s ee L radiabee Hopking
M. Sutures of antennal club straight or bisinuate; strial punctures
more numercus and usually larger than interspacial punctures.
B. Sutures of antennal club nearly straight; declivity with three
marginal teeth; interspacial punctures small, regularly placed;
less than 3.5 mm. long.
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C. Female without frontal carina; the declivital teet smaller,

a ridge of three cusps following the second « « « ¢ o ¢ ¢ o «

o %s 54 22504 seesssasse I latidens (LeConte)

CC. Fenmale with frontal carina; declivital teeth large, second
followed by WO CUSDS o « o o o s o » ¢ Lo guildi Elackman

BB. Sutures of antennal club bisimuate; declivity with four marginal
teeth; interspacial punctures absent, or more closely placed near

declivity than at base; larger species, over L mm. long.

C. Interspaces impunctate except posterior third of second which
is confused with second striae . « « « I. oregoni Eichhoff
CC. Interspaces punctured throughout, more closely near declivity;
first interspace weakly granulate, second granulste only near

declivital origin « « « « o « « « I. near interruptus (Mannerheim)

Ips radiates Hopkins

Hopkins, A. D, Proc. Ent. Soc. Wash. 17315k, 1915.

Length L4 to 5 mm., 2.6 times as long as wide; color brown to black,
moderately pubescent.

Male - Frons coarsely granulate, with epistomal margin deeply
emarginate, and with a large elevated tooth placed medially; deeply con-
cavely impressed on median line between eyes; median line smooth and
shining; pubescence of very long yellow hair, Eye ovate, sbout three
times as long as wide. Antennal club longer than wide, sutures very
strongly arcuate.

Pronotum 1.1 times as long as wide, shining, sides straight and
subparallel on posterior half; punctures of medium size, close, rather
deep; median line feebly, broadly elevated and impunctatej pubescence



of rather abundant long yellow hair.

Elytra 1.67 times as long as wide, shining, about as wide as
pronotum; sides stralght and subparallel to declivital origin, trun-
cate behinds first striae moderately, others feebly impressed, puncture
es of moderate size and rather close; interspacial punctures as large
and as numerous ag those of striae. Declivital concavity wide, deeply,
closely punctured, suture weakly elevated; margin elevated, with three
teeth, third tooth very large and prominent., Elytral pubescence rather
abundant, of fine, very long yellow hair.

Female - Frontal concavity not as deep, granules smaller, and the
declivital teeth smaller than in the male.

Type locality - Berkeley, California.

Distribution -~ British Columbia to southern California, east to
Idaho, Wyoming, and Utah.

Hosts - Pinus radists, P. contorts, P. jeffreyl, P. albicaulis,

P. muricata, and P. attenuata.

A common species collected in the bark at the base of the bole
of Pimus contorta. Collected at the Summit of Logan Canyon Aug. 9, 1946
8000 ft. (Det. W. H. Anderson); the Summit of West Hodge Creek June 13,
1947, 8500 ft.; and Amagon Mine June 1k, 1947, 7200 ft.

Knowlton and Nye (1939) also reported this species.

Ips latidens (LeConte)

LeConte, J. L. (As Tomicus) Am. Ent. Soc. Trans. 5:72, 187k.

Length 2.7 to 3.5 mm., 2.8 times as long as wide; color brown to
black, moderately pubescent.

Male = Frons roughly granulate-punctate above and on sides; rather
flattened below with a few large granules; epistomal margin broadly,
shallowly emarginate and bearing a fringe of ventrally directed short



62~
yellow hairs frontal pubescence of long, sparse, fine yellow hair.
Eyes ovate, deeply sinuate on inner margin., Antennal club about as
wide as long, with two weakly arcuate sutures on anterior face.

Pronotum 1.2 times as long as wide, sides straight and subparallel
on basal two-thirds, broaﬂymndcdntcﬂerln asperities small,
numerous, covering anterior half; punctures of medium sige, close,
rather shallow; pubescence longer and more numerous on sides.

Elytra 1.7 times as long as wide, as wide as pronotum; sides
straight and subparallel to declivital origin, truncate behind; strise
one and two moderately impressed, others feebly; strial punctures rather
large, close, very deep, reduced in sige toward base; interspaces as
wide as striae, punctures fine, shallow, confused, atcut as numerous as
strial punctures. Declivity abrupt, concavity wide with rather large,
close, deep punctures; margins strongly elevated and bearing three teeth;
first tooth small, acute; second stout, followed by a ridge of three cone
fluent cusps; third lomg and acute, separated from, but followed by an
acute aplcal margin,

Female - Frontal sculpturing finer; declivital teeth smaller,

Iype locality - California.

Distribution - British Columbia to California, east to Utah.

Hosts ~ Pinus ponderosa, P. lambertisna, P. jeffreyi, P. contorta,
P. ssbaniana, and P. monticolss

Common in the bark of the bole and large limbs of pine. Collected
at Beaver Creek July 26, 1946, 8000 and 8500 f. from Pinus flexilus;
and the Summit of Logan Canyon Aug. 9, 1946, 8000 ft., and Amason
Mine June 1k, 1947, 7200 ft. from P. contorta.

This species was also reported by Thatcher (1935) and Knowlton
and Nye (1939).
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Ips guildi Elsciman

Hlackman, M. We Bull, N, Y. State Coll. For., Vol. 1, No. 36,
Techs Pub. 161137, 1922, The following description was adapted from
the original.

Length 2.7 to 3.5 mm., 2.88 times as long as wide; coler reddish
brown te black.

Female = Frons flattened below, granulate-punctate, with epistoma
widely, deeply emarginate, and with yellow hair; conver above, densely
coarsely, roughly punctured with an impunctate elevated median carinaj
pubescence of short, sparse hair, Eyes with imner margin broadly,
shallowly emarginate. Antennal club with first suture straight, recurve
ed at sides, second suture bisinuate.

Pronotum 1,17 times as long as wide, sides subparallel on basal
half, broadly rounded in front; a terior half densely, coarsely asper-
ate, transversely depressed and densely granulate just behind summit
except on median line; disc shining, sparsely punctured, sides more
coarsely and closely punctured; pubescence confined to asperate area
and sides.

Elytra 1.75 times as long as wide, wider than pronctums sides
straight and subparallel to declivital origin, truncate behind; striae
impressed, punctures coarse, deep, close; interspaces rather narrow,
with fewer, finer punctures, uniserially placed, larger toward the
declivity where strial and interspacial punctures become confused.
Declivity abrupt, deeply, coarsely, closely punctured, suture elevated,
margin with three teeth; first directed caudad-mesad; second longer,
curved, directed similar to first, followed by a ridge of two confluent
cusps; third slightly larger than second, only slightly curvedj



wblyom
mhum sbundant and moderately long.
' Male  Without frental carina, sculpture coarser, declivital teeth
~ longer coarser and more curved, r
mw- Grand Lake, Colorado.
Distributiol - Colorado.
Hosts - Pinus murrayana.
contorta at Amazon Mine July 13,~ 19k6, 7200 ft. (Det. W, H. Anderson).

Ips oregont (Elohheff)

Eichhoff, W. (As Tomicus) Berl. Ent, Zeit., p. 274,1868

Length 3.3 to L3 nm., 3.5 times as long as wide; color brown to
black, shining, sparsely pubescent. .

Male - Frons convex, covered with rather closely placed, large
granules and a large tubercle medially placed between the eyes; pube
escence of sparse, long fine yellow hair, and a short epistomal fringe.
Eyes oval, about three times as long as wide, strongly sinuate on
inner margin. Antennal club oval, longer than wide, sutures besinuate
on anterior face.

Pronotum 1.1 times as long as wide, shining, sides straight and
subparallel on basal two-thirds, very broadly rounded in front; asper
ities rather small and numerous on anterior half; punctures small and
close on disc, larger and more widely separated dorsolaterally, very
close and subgranulate on sides; pubescence of fine long yellow hair,
confined to the sides and anterior margin,

Elytra l.h times-as long as wide, shining, as wide as pronotum;

sides straight and subparallel on anterior half, weakly arcuate post-
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eriorly, truncate behind; first strias moderately, others feebly imprese-
ed, punctures rather mmall, reduced near base and near declivity; inter-
spaces about twice as wide as striae, and impunctate except posteriorly
on second interspace vhere punctures are confused with first striae.
Declivity abrupt, punctures small, close, desp; suture elevated; margia
bearing four teeth, first small, acute; second larger, stout and hulir
connected to third; third long, prominent, capitate; fourth small, stous.
Elytral pubescence confined $o sides and declivital margins.

Eemale - Frons more finely granulate; declivital teeth smaller.

Zxee lecallty - Oregon.

Bistribution - Western United States and western Canada.

Heats - Rimus ponderosa. 2. sontorta. 2. jeffreyi. B. lamborsiaua.
and 2. sabaniana.

An abundant species in the bark of eut and dying large limbds and
boles of Pinus contoria. Collected at Amazon Mine Jume 13, 1946, 7200 f.;
and Beaver Creek July 26, 1946, 7400 £%. |

Thateher (1935) and Knowlton and Nye (1939) also reported this species.

Ips near interpuptug (Mannerheim)
A species, ‘mmii:r undescribed, belonging to the gemus JIpg was
collected during this study. A description of this species will not be
included here, but will be published at a later date.

Orhotonicus Ferrarie
Body eylindrical, rather slender; frons without long hair in female.
Antennal funicle five segmented; club longer than wide, thickened dasally,
and obliquely truncate. Declivity rather feebly concave, with posterior
marginal extension weakly elevated, acute and lmﬁu the concavity from
the apical margin.
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Swaine, J. M. Can. Ent. 48:183, 1916,

Length 1.7 to 2.3 mm., 2.9 times as long as wide; color reddish to
dark brown, pubsscent.

- lale - Frons convex, densely, rather coarsely punctured bdelow,
sparsely punctured toward vertex: very feebly broadly carinate on caudal
two-thirds; rather weakly transversely impressed on epistoma; pubescense .
of fine, rather sparse short haiv. Hyes oval, emarginate, Antennmal clud
olightly longer than wide, rather obligquely truncate on distal half of
anterior face, but with two sutures visidle on posterior tmi. the first
four-fifths of the distance from the base, the second at the $ip.

Pronotum 1,14 times as long as wide, widest posteriorly, with sides
wealkly arcuately parrowed anteriorly, broadly rounded in front; asperit-
ies very smsll, demse on anterior half, becoming obsoclete on sides, anter-
ior margin without asperities; punctures moderately deeply, oclosely placed,
dense on sides; median line smooth, feebly, narrowly carihate from summit
to base; pubescence of abundant short, fine, yellow halr,

Elytra 1.83 times as long as wide, slightly wider than pronotum;
sides stralght and subparallel to declivital origin, very broadly rounded
behind; first striae feebly, others not ab all impressed, punctures very
small, rather deep, separated by their own diameters; interspaces about
twice as wide as strine, punctures finer and almost as ¢lesely placed as
those of striae, finely granulate toward declivity, Deelivity shining,
rather steep; subtural strise rather deeply, widely sulcate, wider toward .
apex; sulcus made cbsolete before apex by a very feebly elevated, obtuse,
narrow apical projection; declivital margins with four small acute teeth,
the third a small granule. Elytral pubescence of rather abundant fine,
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short, yellow hair. Second vemtral abdominmal cegment as long as thimd
and fourth segments united.

fengle - Declivital sulei shallower; marginal teeth smaller than in
the male,

Zype locality - Rogers Pass, British Calumbia.

Digtribution- British Colunbia, east to Alberfa.

Hosts - Ables lasiocarpg, end Larix gmericana.

This is an abundant species which breeds under the dark of the bole
of the host tree. Collected at Amaszon Mine June 13, 1946, 7200 f¢. from
Pimns contorta: Dry Canyon Jume 16, 1946, 6500 f£t., snd Beaver Oresk July
26, 1946, 8500 f¢. from Pgeudobeusa texifolias Dry Canyon Jume 29, 1946,
8000 £%., and Franklin Basin July 5, 1946, 7300 £%. from Ables lasiocaroa.

Body eylindrical, moderately slender, frons of female with very long,

fine, abundant hair. Antemnal funicle five segmented; 0195 thickened
basally, obliguely truncate, wider than long. FPronotum asperate in fromt,
punctate behind. Declivity with sulei reaching apical mﬂ.n. the elevat-
ion ammhc declivity from apical margin not complete, allowing sulei
to reach apex near the suture.

Rigvokteines misutus (Swaine)
Swaine, J. M. (As Dryoooetes) Cem. Ent. k352, 1912.
Length 1.7 to 2.3 mm., 2.88 times as long as wide; color dlack o
dark brown, pubescent.
~ Male - Fronms coarsely, demsely, deeply punctured; a broad, veakly
elevated impunctate carina on upper half; pubescence of fime, very long
yellow hair. Nyes oval, broadly, shallowly emarginate on inner margin.



Antennal club wider than long, obliquely truncate.

Pronotum 1.2 times as long as wide, widest posteriorly; sides
arcuate, weakly narrowed anteriorly, broadly rounded in front; asperities
small, numerous; punctures dense, rather coarse, deep, subgranulate on
sides, median line narrowly carinate, broadly impunctate and shining; pub-
escence of abundant long, fine, yellow hair.

Elytra 1,68 times as long as wide, as wide as pronofum; sides straight
and subparallel to declivital origin; first striae moderately, others
weakly impressed, punctures coarse, very deep, separated by their own
diameters; interspaces wider than striae, punctures smaller and almost as
numercus as those of strise, granulate at declivital origin, Declivity
vith sutural strise rather deeply sulcate, first interspace finely gran-
ulate, punctures confused, margine with two small acute teeth and m i
small tooth-1ike granules on each sidej sulei reaching apical margin near
suture, the spiesl projection not completely separating the suleus from
the apex, Flytral pubescence of abundant fime, long, yellow hair.

Zsmale ~ Prons rather densely covered with very long, fime, yellow
hair; declivital teeth reduced to small imdistinet gramules. |

2ype logality - Colorado.

Digtridution - Colorado, Wyoming, Utah, California, and Oregon,

A common spesies found in the bdark of the bole of ibies lasiocaroa.
Collected at Amagzon Mine June 13, 1946, 7200 ft.; Franklin Basin July 5,
1946, 7300 f£%.; Dry Canyon July 13, 1946, 9000 ft.; the Summit of Logan
Canyon Aug. 9, 1946, 8000 ft.; and West Hodge Creek May 17, 1947, 8000 ft.

This species was also yeported by Thatecher (1935) and by Knowlton and
Hye (1939).
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DExoooetes Eiehhoff
Body oyiisizical, sederately sleader. Antsanal funtels £ive sage
nented; club thickened bdasally, obliguely trumcate, with or withous
sutures on the outer face. Eyes oval, emarginate. Pronotum granulate
over the entire surface, anterior margin nearly smooth. Declivity Mt.
end flat. '

Key to the Species of Drypcoetes
A. Sutural striae impressed on dise; interspacial punctures smaller
than those of striae; length 2 mme « « +» + « + + D. gochelti Swaine
AA. Sutural striase not strongly impressed on dise; interspacial punct-
mg as large as strial punctures; length greater than 3.5 mm. . .
" s o s s e e v e s e se s e s Do oconfugus Swaine

Swaine, J. M. Can. Ent. 473358, 1915.

Length 1.7 %o 2.2 mm., 2.65 times as long as vide; color reddish,
congpicuously pubescent. |

Frons convex, clesely, rather coarsely, granulate-punctate, with a
rather weakly elevated, droad, longitudinal carina extending from epistoma
to vertex; epistomal fringe of coarse yellow hair of varisble density;
frontal pubescence of sparse, fine, rather long, yellow hair. Eyes oval,
about 2.5 times as long as wide, broadly, weakly emarginaté on inner margin.
Antennal funicle much shorter than club; pedicel as long as other four
seguents united, fifth segnent as vide as the length of the last four
segnents combined; club about as long as wide, obliguely truncate.

Pronotum 1.06 times as long as wide, widest on posterior half; sides
arcuate, broadly rounded in from$, mearly subcircular, strongly convex;
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summit behind middle frequently impunctate; finely regularly ;mm-
before summit and on sides to the base, coarsely granulate-punctate
behind summit; pubescence of rather long, erect, yellow hair, more abund-
ant on sides and in fromt.

Elytra 1.7 times as long as wide, slightly wider thm pronotum; sides
nearly streight and subparallel %o declivital origin, very brosdly round-
ed behind; first striae moderately, others fesbly impressed, punctures
rather small, deep, sepsrated by their own diameters; interspaces slight-
1y vider than striase, punctures smaller and sbout as mumerous as those of
strise, each puncture bearing a rather long, erect, yellew haiv. Decliv-
1ty steep, suture elevabed; strisl punctuves reduced in size, deep; second
interspace narrowed at apex; declivital puhm as on diee. gy

Sexual differences not moticeable. '

Zrpe logality - Sechels, British Colusbia.

Rigtribution - 6nly the type series is reported in the literature,

m ~ Freviously unknown.

A vare species collected from the bark of the bole of the host tree.
Collected at Dry Canyon June 16, 1946, 6500 ft. from Bgeudoteuss lexifolia:
and Prasklin Basin July 24, 1946, 8000 f3. from Ables lasiocarps (Det.

W. H. Anderson).

Dryosoetes sonfusus Swaine
Svaine, J. M. Oan. Ent. 435, igia,
Length 3.4 t0 4.2 mm., 2.5 times as long as wide; color reddish to
nearly black, clothed with abundant long, erect, yellow hair.
Male - Frons convex, vith s rather deep subsonical lmpression med-
1ally just sbove spistomal base; deeply, coarsely, clossly puctured,
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each puncture bearing a long fine yellow hair; epistomal fringe rgther
dense. HEye oval, about 2.7 times as long as wide, rather deeply broadly
emsrginate. Antennal club obliquely truncate.

Promotum as long as wide, widest just behind middle; eides arcuate,
broadly rounded in front, subeircular; entire surface asperate, finer
behind middle; pubescence of long erect yellew hair, rather abundant on
sides and in front. . :

Elytra 1.6 times as long as wide, very slightly wider than pronotum;
sides nearly straight and nwnol to declivital origin, slightly
tapered and broadly rounded behind; first striae distinetly, but weakly,
others very feebly iqprtsaol, punctures o;r.-m:- size, distinet, rather
shallow, separated by their own Muol,tﬂl: interspaces slightly wider
than striase, punctures nearly as cloee and large as those of striae,
becoming granulate toward declivity, punctures confused exoept on the
first and second interspaces; each interspacial puncture bearing a long ,
erect, light brown hair. Declivity flattened, suture elevated; striaml
punctures considerably reduced in slse, but distimet; inter-spaces wni~
serially finely granulate, more strongly on the upper half; pubnm as
on dige.

'm - Frons very finely granulate, with a dense circular brush of
rather short, reddish-yellow halr, longer on margins, rather sparse in
the position of the concavity of the male.

Zvpe Aocality - Colorado,

Ristribution - Utah and Colorado, north to British Columbia and
Alberta.

Hosks - Abdes lasiocarpe, and 4. Dalsamea.
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Abundant and very destructive to ibles lasiocarpa in some areas.
Collected at Dry Ganyoh July 13, 1946, 9000 £8.; Pranklin Basth July 24,
1946, 8000 f%.; Beaver Oreek July 26, 1946, 8000 ﬂ.; and West Hodge
Creek May 17, 1947, 8000 f%. ._
 This species was also reported by mm-r (1935) and Knowlton and
Hye (1939).

Anissndrug Ferrarte

Sexual dimorphism marked; females moderately stout, cylindrical,
vith normal wings; males very short, convez, with pesterior wings redused
or absent. Antennal funicle five segnented; clud thickened basally,
obliquely truncate. Hyes oval, deeply emarginate. Pronotum wider than
long, coarsely asperate before summit, finsly reticulate behind; anterior
margin broadly rounded end serrate. Declivity arched, not strongly sal-

cate.

‘Anisandrus pyri (Peck) |

Peck, W. D. (As Sgolytug ) Mass. Agr. Reports 4;205, 1817.

Egmale - Length 2.7 %o 3.2 mm., 2.25 times as long as wide; color
blagk.

Frons convex, broadly elewated along median line; ‘ﬂw granulate-
punctate at epistomal base, very spprsely, finely punctured above; finely
reticulate; pubescence of very sparse, ﬂ.po. long, dlack to yellow hair.
Eye oval, very deeply mh. Antennal club oval-elongate, thickened
basally, obliquely truncate.

Pronotum 1.13 times as wide as long, cireular, coarsely asperate
before sumit, serrate on anterior margin, reticulate behind, very
sparsely, minmutely punctured Mhhll .ﬁlt; pubescence of fine, short,
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sparse, yellow hair,

Elytra 1.2 times as long as wide, as wide as pronotum; sides very
feebly arcuate, lnbparslloi %o declivital origin, broadly rounded behind;
striae feedbly impressed, punctures rather small, shallow, separated by
their own diameters; intergpaces twice as vide as striae, minutely,
sparsely, irregularly setose-punctate. Declivity gradual, weakly arched,
rather flat; seventh interspace acutely elevated posteriorly. Elytral
pubescence of rather sparse, short, fine yellow hair.

lale - Length 2 mm., 1.03 times as long as vide; strongly convex.

Head as in female. Pronotum 1.06 times as wide as long, more
narrovly rounded in front, less strongly convex, asperities rather sparse;
pubescence longer, more numerous. ;

Elytra strongly convex from base, otherwise similar to female; post-
erior vings absent. Elytral pubescence very long on sides.

Zype locality - Massachusetts.

Distribution - Southern Canada, northeastern United States and the
Pacific Coast.

Hosts - Fumerous broadleaf trees, including orchard fruit trees.

A rare wood-boring ambrosia beetle in Logan Canyon, which was coll-
ected at Card Canyoh July 17, 1946, 6500 ft. from Populus angustifolias
and at the mouth of Spring Hollow July 26, 1946, 5000 ft. from Betula

fontonalls.

Sxleborug Eichhoff
Body rather slender, oylindrical. Antennal fumicle five segmented;

club thickened basally, obliquely trunmcate distally, with ome or two
sutures. REyes oval, emarginate. Fronotum longer than wide, sides par-
allel or very slightly narrowed anteriorly; apical margia broadly round-
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ed, devoid of serrations. Declivity flattemed or weakly suleate.

Key to the Species of Jyleborus
A. Striae feebly impressed; scutellum somewhat depressed; a large

m““m’f‘“’.‘ﬂm”mﬂ « s 8 o @ ‘o mm
AA., Striae strongly impressed; scutellum not at all dcpﬂludf without
a large uoﬁwmnﬂhi 8POX ¢ » » o o % near goopulorup Hopkins

Hopkins, A. D. U.8.D.A., Office of See., Rep. 99164, 1915.

Length 2.3 mm., about three times as long as wide; coler reddish-
brown %o black.

Frons convex, reticulate, feebly longitudinally carinate; punctures
large, shallow, rather sparse; pubescence of long yellow hair, a rather
gparse eplstomal fringe.

Pronotum 1.22 times as long as wide, widest in front of middle;
sides nearly straight, very feebly narrowed posteriorly, broadly rounded
in front; cleosely, finely asperate on anterior third, anterior margin not
serrate; very finely reticulate behind; very minutely, sparsely punctured;
pubescence fine, short and sparse. |

Elytra 1.8 times as long as wide, moderately shining, as wide as
pronotum; sides feebly arcuate, nearly subparallel on anterior two-thirds,
tapered, then very broadly rounded behind; strias feebly impressed, punoc~-
fures small, very shallow, separated by about twice their own diameters;
interspaces rather wide, punctures smaller and nearly as numercus as
those of striae. Declivity with firet and third interspaces weakly
elevated and serrate at least on upper half; second interspace narrowed
apically; seventh interspace weakly elevated and serrate to apex, the
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last serration rather large and near the suture; other interepaces
usually with a few mimute granules. ZXElytral pubescence of rather abumd-
ant fine, long, yellow hair.

Sexual differences not promounced.

Type locality - Walker, California.

Ristridubion - Oalifornis.

Hosts - Arbutus menzlesil.

An uncommon wood-boring ambrosia beetle found in the lnh of FPopulus
angustifolia. Oollected at the moush of Logan Osayon June 9, 1946, 4800
fs.

Zyleborug near gcopulorum Hopkins
A species, aprarently undeseribed, belonging to the genus Xyleborug
vas collected during this Study. A deseriptioh of this species will mot
be included here, but will be published at a later date.

DISCUSSION

The preceding keys and descriptions have been presented here to
enable iﬂutn and foresters to more easily identify the species of
Seolytidae oceurring in the Logan Canyon area. The rediscovery and
redescribing of many rare species, as well as the data obtained concern-
ing the wm and host distridutional knowledge, will be of value
to taxonomists. A list of the described :éuiu presented in this m.
not previously recorded in the literature as occurring in Logan Canyon
follows, ‘

Scolytus nriscens Zpmophloeus puactivesnls

Depdroctonus valens Zityophthorus inguietus



Ehloeosinus hoferd Zityophthorus demissus
Ehloeosipus neomexicanus Eityoohthorus ooimus
Sclerus apneciens Eityophthorus bassebtl
Exlurgeps porosus Ips gulldl
Zrypodendren retusus Orthotemicus laslocarpd
Zrypodendron lineatupm Dryocoetes sechelfl

- Zxypodendron xufitarsus Anisandrus pyri
Erccryobalus popull Axleboryus arbull

Host plant relationships previously unrecorded in the literature
are as follows.

Ehlosoiribug puberulug from Ables lasiocaroa, sad Picea spgeluamni.

ummmmm Elnus monophyllas &ﬂi’.- flexilus.

- Bdtvogenes fossifrong from Pinug flexilus.

Oxthotomicus lasiocarpl from Psendoteuss Saxifolisy and Plmug
sentorta.

Zvleborus arbutl from Populus apzustifolia.

Rare species collected during this investigation, for which the
host MMM unknown are as follows.

CHESRRINE MDD T LR s T and Pseudotgusa taxifolia.
Errors in identifications which havo appeared in the literature,

ponmwi by this paper are: (1) the genms Xylocomegug Thateher is a
synonym of Bhyngolus Germar and the species are tramsferred from the
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family Scolytidae to Curculionidae, (2) epecimens of Scolytus monti-

20lag were incorrectly reported as §. wickhaml, (3) Seclvius picess was
previously reported from incorrectly identified spocimens of an undet-
emined species of Scolytug collected in Ables W (4) specimens
of Phloeoginug neomexicanug have previously been incorrectly reported

a8 . junivep] and as R. uishengls, and (5) specimens previously reported
as Pityophthorug exilis ere E. sxacilis.

Ins chamberlini Swaine was reported by Thatcher (1935) from speci-
mens colleected in Pimmg contorts in Logan Canyon. The host tree which
was reported is widely separated from the Pgeudotgnsa $axifolis from
vhich the type series was collected, and the distance from the type
locality is great for such a rare species. Although several hundred
specinens of the closely related L. zadiatiae vere collected in the area
mmwwmmummmuum
vhich might have been . chauberlini. Until specimens of this species
MNWltﬂlinihMMhM-wm the specimens in
question may represent an undescribed species.

In addition to the deseribed species, six apparently undeseribed
species of Seolytidae were collected in Logan Canyon. Three of the species
belong to the gemus Garohoborug and will be deseribded in a revisional
study of that genus for which material is now being gathered. The remain-
ing species, a species of Jpg, one of m and one of Xylgborus,
will be descrided as soon as sufficient material for description can be
collected. ]

Most of the species of Scolytidae which occur in Logan Canyon are
ot considered as destructive species to timber and other plante which
protect the watershed area. These species are a factor in preducing
a better quality of timber by ecsusing more rapid death and decsy of the
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~lower shaded out branches, and of suppressed and dying trees, allowing
the healthier individuals %o increase their rate of growth and improve
the quality of lw&r vroduced. A few species are considered as deing

| destructive becamse of their habit of agressively attacking and killing

healthy tress. Dendroctonus monticolsg attacks all species of pine, and
is abundant in Logan Canyom. Although large numbers of trees are killed
ammually by this speecies, the lumber produced by pine in Logan Canyon

is not considered to be of sufficient walue, and the damage is not great
enough to warrant control operations. Dxyocoehes gonfugug is very dee-
tructive to Ables lagiccarpa locally im some areas. On o tem-sore arvea
at the upper limits of Dry Canyom, this species killed between ten and
thirty percent of the Alpinme fir. The fir is not of sufficlent value,
and the damage is not extensive enough to warrant control operations at
this time. -

Other species which become abundant in slash, and are a menace %o

cut timber ave Ips oresoni, amﬂ kmechteli, and Eltyophthorus
cut logs of mm but umny does not enter healthy
standing trees. These species are best controlled by burning or other-
wise digposing of slash after cutting operations. '

Exlursops rugipennis has formerly been recognized only as a second-
ary W.af pine, usually breeding in the roots of a tree which had
been attacked and killed by Demdroctonug beetles. Preliminary observat-
ions made during the last few days of this investigation have led the
writer o believe the¥ in many instances in Logan Canyon H. zugivennis
attacks and kills one or more of the large roota of a particular tree
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before the Depdroctomns attack on that tree begins. On more than fifteen
occasions D. monticolae was obsorved to bo attacking an apparently
healthy tree; examination of the roots, however, revealed the work of
H. mugioennis to be in one or more of the large roods of each tree. In
all cases observed H. rugipennis hed compléted development and emerged
from one or more of the vroots before the eggs of D. mopticolae had
hatehed. In two instances H. zuzipennis of the emerging drood vas
cbserved %o be attacking other roots of the same $ree in vhich they had
developed at the time D. monticolge Degan its attack.

At the present time the commercial walue of the timber im the Logan
M\nminwimtmmmmmeutdmwmmui
causing sufficient damage to warrant the cost of the expensive control
operations. Control measures must be applied over large areas at least
twenty miles in diameter if they are to be effective. They consist of
locating all trees within the area which are infested with the young
larvae of the destructive species, and then dsstroying them. Destruction
of the brood may be accomplished by logging the infested trees and remov-
ing them ten miles or more from the nearest trees which could become in-
fested, by the removal of the bark, or by during the infested trees.
The particular method need depends upon the spscies of beetle causing
the damage, and the eurrent expense of applyiang a prticular method of
control.

Although = considerable amount of time was spent in making collect-
ions, and several thousands of specimens were collected and examined
mm-m.mnndm&oimomum
Canyon 1s by no means complete. On several occasions s single specimen
of a particular species was collected, dDut because it is necessary %o
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have both sexes for the determination of species, it has been imposs-
ible to recognize such specimens. A% other times engravings of several
gpecies have been observed which differed from the species collected,
but no specimens remained in them for collection. These species are
spparently very rare and are not likely %o be encountered by the aver-
age collector, nor have they any great ecomomic importance at this time,

SUMMARY

The purpose of this investigation has been to clarify and revise
‘existing keys and to describe briefly the species of Scolytidae occurring
in the Logasn Canyon area of Utah. logan Canyon presents a wide range
of blological life zones and a great variety of Scolytid host plants.

The beetles were collected from as many host plants as possidle,
and at several locabions and elevations if the range of the host plant
would permit, As large a series of beetles as possible were collected
mmmmmuamxn-p-mtm From this
series, repressatitive specimens vere mounted and labeled. Whem oaly
larval specimens were available rearing of adults became necessary.
Rocords were made at the site of the collestion giving information regard-
ing the locallty, Mﬂl._‘ml_etmmm.&muf.nsumuuni-
ifying the species collected.

Keys to all of the species of Scolytidae ocourring in the Logan
Canyon ares are presented in this work, and they are also descrided
here exeept those belonging to the genera Scolytug end Pityophtborus
and those species which ~ apprently are new %o sclence. The results
of this study show 57 species, representing 24 genera, and 3 subfamilies



of the family Scolytidae %o be present in the Logan Canyen area.

Of the 57 species pmm in this work, 28 described speeies Mn
mtpmﬂrbmmmmmnhuw-n nwrrmtathp&m
Csnyol aves. In sdditlon to the 28 described species, six apparently
undeseribed species were collected, thres of which belong to the genus
to the mm Unreported host relationships of six species of
beetles mml,ai algo the hosts of thres rare species wers dis-
covered for which the host previously was unimown.

ﬂWmﬂhwsﬁmmmmmﬁ
the timber erop in Logan Canyes, 1t 1s not extensive or severs emough to
warrant control measures at this time. Preliminary observations of the
vriter indlcate that Hylurepps zuglpennis ie o primery enemy of pine in
Logan Canyon attacking and weskening many of the trees which later are
attacked by Dendrootonus moaticelas.
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