Station Bulletin 147.

January, 1918

Oregon Agricultural College
Experiment Station
Department of EntomoIoy

Bark-Beetles Infesting the
Douglas Fir
BY

WILLARD JOSEPH CHAMBERLIN
Assistant Entomologist

CORVALLIS, OREGON

The regular bulletins of the Station are sent free to the residenta of Oregon who request them.

STATION STAFF
Board of Regents of the Oregon Agricultural College and
Experiment Station
HON. J. K. WEATHERFORD, President
HON. N. Il. MOORE, Secretary
HON. C'. L. HAWLEY, Treasurer
HON. JEFFERSON MYERS
HON. JAMES WITHYCOMBE, Governor of the State
HON. .1. A. CHURCHILL, State Superintendent of Public Instruction
HON. BEN W. OLCOTT, Secretary of State
HON. CHARLES E. SPENCE, Master of the State Grange
HON. CLARA H. WALDO
HON. WALTER M. PIERCE
HON. M. S. WOODCOCK
HON. H. VON DER HELLEN
HON. G. M. CORNWALL

McCoy

Portland

Salem
Salem
Salem
Oregon City

Portland
La Grande

Corvallis
Wellen

Portland

Administration

President
Director

W. J. KERR, D. Sc.

A. B. CORDLEY, D. Sc.
MAY WORKINGER

E. L. POTTER. B. s.
E. J. FJELSTED, B. S.
0. M. NELSON, B. S.

Albany
Corvallis

Secretary to Director

Departnlent of Animal Husbandry
Chief in Animal Husbandry
Assistant Professor in Animal Husbandry
Assistant in Animal Husbandry

eartment of Bacteriology

T. D. BECKWITH, M. 5.

Chief in Bacteriology

H. P. BARSS, M. S.
M. B. MoRAY. M. S.
'mV. M. ATWOOD. Ph. D.
W. E. LAWRENCE, B. S.

Chief in Botany and Plant Pathology
Research Assistant in Botany and Plant Pathology
Associate Professor in BOtany and Plant Pathology
Assistant Professor in Botany and Plant Pathology
Assistant Professor in Botany and Plant Pathology

Department of 'Botany and Plant Pathology

C. K. OWENS. M. A.

Department of Agricultural Chemistry

Chief in Agricultural Chemistry
Research Assistant in Agricultural Chemistry
Research Assistant in Agricultural Chemistry
Research Assistant in Agricultural Chemistry

H. V. TARTAR. B. S.
K.. H. ROBINSON, B. S

H G MIl,LER, B. S.
N. E. BULLIS, B. S.

Department of Dairy Husbandry

Chief in Dairy Husbandry
Assistant Professor in Dairy Husbandry
Assistant in Dairy Manufacturing
Assistant in Dairy Production

P. 1sf. BRANDT, A. M.
V. D. CHAPFET.L, M. S.

P S. LUCAS, B. S.
L. 'N. WING, A. H.
IF,RNE AHERN

Department of Domestic Science

Research Assistant in Domestic Science

Department of Drainage and Irrigation

Chief in Drainage and Irrigation

'N. L. POWERS, M. S.

Department of Entomology

A. L. LOVETT. B. S.
*W J. CHAMBERLIN. B.
F. A. LATHROP, M. S.
LEROY CHILDS, B., S.
G. K. HYSLOP. B. S.
H. A. SCHOTH. M. S.
B. F, SHEEHAN, H. S.

C. I. LEWIS. H. S. A.
V. R. GARDNER, M. S.
E. J. ERAUS. Ph, D.
A. C. BOUCUET, B. S.
L. S. LINGLE, A. B.
A. F. BABSS. M. S.
G. BROWN, B, S.

S.

Chief in Entomology
Research Assistant in Entomology
Research Assistant in Entomology
Entomologist, Hood River, Acting Superintendent

Department of Farm Crops

Chief in Farm Crops
Expert in Vetch Investigations
Assistant Professor in Farm Crops

Department of Horticulture

Vioe-Director, and Chief in Horticulture
Pomologist

ProfFIsor of Horticultural Research
Professor of Olericulture
Assistant Professor of Horticulural Products
Research Assistant in Horticulture
Research Assistant in Horticulture, Hood River

Department of Poultry Husbandry

JAMES DRYDEN

Chief iii Poultry Husbandry

Department 'of Soils and Farm Management

B. SCUDDER, B. S.
C. V. RUZEK, B. S.

Chief in Soils andFarm Management
Associate Professor in Soils

Department of Veterinary Medicine

Chief in Veterinary Medicine
B. V. SIMMS, D. V. M:
ROBERT WITHYCOMBE, B. S.. Supt. Eastern Ore. Branch Experiment Station. Union
Sept. Sherman County Dry-Fsrm Br. Exp. Station, Moro
D. E. STEPHENS, M. S.
Supt. Umatilla Brunch Experiment Station. Hermiston
R. W. ALLEN, H. S.
Supt. Southern O"egcn Branrh Exp. Station. Talent
F. C. BEIMER, M. S.
Supt. Hsrney Co. Branch Experiment Station, Burns
L. R. BREITHAUPT, B. S.
Act. Supt. John Jacob Astor Br. Exp. Station, Astoria
A. E. ENGBRETSON, B. S.
°On leave of absence.

lig. 1.

Dryocoees pseudotue.

Swaine.

(After Swaine) Greatly enlarged.

FOREWORD

Dr. A. B. Cordley, Director,

Oregon Agricultural Experiment Station.

Dear Sir:

I submit herewith the manuscript entitled "Bark-Beetles Infesting
the Douglas Fir," by Mr. Willard Joseph Chamberlin, and recommend
that it be published as Technical Bulletin No. 147 of the Oregon Experiment Station Mr. Chamberlin is now in the service of his country

somewhere in France as a First Lieutenant in the Aviation Service.
He obtained an indefinite leave of absence from tbe College soon after
the United States entered the war and volunteered his services.
This manuscript represents over two years of his work as forest
entomologist in the Department. The work was projected and started
by Mr. V. I. Safro, formerly of this Station and now likewise in the
service of his country.
'The scope and extent of the bulletin are evidence of the tireless
energy and enthusiasm of Mr. Chamberlin Portions of the manuscript
were prepared while he was in the training camp and suggestions for
changes and additions have been made by him at times since, indicating
his interest in the subject while under the stress of mastering a new
vocation.

I have made some minor additions, and in rare instances have
attempted by certain changes to unify the style of the context. I offer
the bulletin realizing that certain errors will have crept in that, had
Mr. Chamberlin been personally in charge, would have been eliminated,
and believing that the high standard of the work done by Mr. Chamberlin will appeal to his co-workers and overshadow these minor errors and
defects which limited time and lack of exact knowledge prevent my
detecting.
Sincerely,
A. L. LOVETT,
Entomologist.

BARK-BEETLES INFESTING THE DOUGLAS FIR
By WILLARD JOSEPH CHAMBERLIN
Assistant in Entomology
INTRODUCTION

There is in the United States at the present time about 2,200 billion
feet of standing coniferous timber, of which about 30%, or 650 billion
feet, is Douglas Fir. If -we eliminate that vast portion of our country

east of the western border of the Great Plains and north of the great

southern timber belt, or in other words confine ourselves to that portion
of the United States where commercial timber is now, and always will
be, an important factor in business and commerce, we shall have the
following to consider:
First, the commercial yellow pine (P. tada, P. palustris, P. echinta,
etc.) of the south is destined to extinction within a comparatively few
years.

Second, 95% of the nation's supply of soft wood timber (conifers)

will come from the Pacific Coast states and eastward to the Rocky
Mountains.

Douglas Fir (Pseudotsuga taxifolia) is the dominant tree of this
region and is destined to be the leading commercial tree of the future,
for the following reasons:
No other commercial tree of importance has such a wide range,
Its magnificent size, high commercial value, and rapid growth, as well
as the ease with which it lends itself to silvicultural management, make
it an ideal tree with which to deal.

At the present time, Douglas Fir yields more lumber than any
other single species in the United States. The annual output* is
5,556,096,000 board feet, cut by 90 mills in the following five states:
Active mills.

Washington
Oregon

California
Idaho
Montana

All other etates

-

393
319
69
108
68
23

Cut. board feet.
3,615,430,000
1,675,391,000
132,176,000
67,494,000
63,112,000
2,493,000

980

5,556,096,000

The following table gives the average price of Douglas Fir lumber
at the mill:
Year
1899 1904 1906 1007 1908 1909 1910 1911 1912 19161'
Price pec M....8.67 9.51 14.20 14.12 11.97 12.44 13.09 11.05 11.58 14.10
The present average market price of Douglas Fir is about $14.50
per thousand feet, and is steadily rising.
At the prices which have prevailed during the five years preceding
the winter of 1915, only those lumber concerns w'hose holdings were
readily accessible and whose operations were carried on under the moat
approved and scientific methods, could operate at a profit. Under these
conditions it can be readily seen that the iiarrow margin between success and failure may lie in the character of the lumber obtained from
the logs.
Figures for 19 [3.

fFirot three months of 1916 only.

Fig. 2.

Typical Ccast forest scene of Douglas Fir and Western Red Cedar.
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The Columbia River Timber Scalers Association has three grades
The requirement for No. 1 is that the timber shall be, among
other things, free from insect damage. insect darqage, even though
slight, will throw logs from No. 1 into No. 2 claSs, thus reducing the
price $2 to $6 per thousand feet.
If a large percentage of the cut is No. 1 material, a profit can be
realized, but where even a small proportion shows check, worm holes.,
pitch pockets, etc., that percentage is liable to consume the entire profit.
This is the case in many regions. For example, it is estimated by good
authority that the Douglis Fir pitch moth causes damage which reduces
by 15% the amount of No. 1, clear material obtained from Douglas Fir,
in parts. of the Rocky Mountain region. In other regions the timber
beetles, borers, and bark-beetles not only cause an immense loss to
mature timber but also kill off the younger trees which should be conserved for the use of future generations.
of iogs

The estimated annual loss to forests and forest products in the
United States, due to insects, is one hundred million dollars Since
Oregon contains one-fifth of the standing timber of the United States

it may be said that the state loses something like twenty million
dollars annually through insect injury. We can never hope to dliminate

this loss entirely, but by a careful study of the insects which attack
the timber we can hope to discover methods liy which we may materially
reduce it.

Without knowledge of the life-history and habits of these pests, it
is impossible intelligently to outline methods of control, and at this
time the vast majority of forest insects are hardly known to science,

to say nothing of their habits or life-history.
A word might be said in regard to another phase of the question.
There are on the farms, in the villages, and cities thousands of ornamental and shade trees which are in many cases considered priceless.
These will become more and more subject to insect attack as our native
trees are reduced in numbers, It is well, therefore, that we have a
propel- knowledge of any foes that may molest them so that we may

intelligently combat any attack and not have to delay control while
the life-history of the pest is being studied, lest in the meantime the
tree be killed.

Scientific forest management has not progressed in America as it
has in Europe. It is evident that a certain amount of protection is
necessary if we wish to preserve our forests to the nation. Forest protection does not consist alone in guarding timber against fires; there
is another, a living force, which is constantly present, and which at any
time may break forth and devitalize large areas of timber. Fire always.
sends up its warning smoke and dies out with the first rain, or burns
to the edge of rocky hills or wide streams and is rendered harmless.
Myriads of destructive insects, on the other hand, may be present, working night and day and never a warning goes out until the trees turn
brown, when it is too late to save them. Like fire, the destructive wave
of insects will spread, and unless man takes a hand in their control, they
may kill millions of feet of timber before natural conditions bring them
again to a normal state.

r

Ii

1

Fig. 3.

Heavy stands of this character are se'dom attacked by insects.
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THE BARK-BEETLES

The principal insects with which the forester is concerned may be
placed in several groups, depending upon the character of their work.
The first, and' by far the most important group, comprisea those insects
which in some stage of their existence work between the bark and wood
of the main trunk and, through the destruction of the cambium tissue,
kill the tree. In this group are the bark beetles of the superfathily

Scolytoidea. The members of this group that are known to attack
Douglas Fir are treated in the present paper, wherein is included the

bibliography, synonomy, description, life-history, seasonalhistory, habits,
and control, measures of the species discussed, in so far as practicable.

The super-family Scolytoidea is a large one, including about 300
described species from the United Statea alone. They are found throughout the world wherever' timber grows, since most of them are borers in
woody plants. A few species prey upon herbaceous plants, two or three
species bore in cones, and at least one breeds in fungi.
The Scolytoidea are all small in size, ranging from the red turpentine beetle, (Dendroctonus valens), which is -about % of an inch long,
down to members of the genus Crypturgus, some of which are only 1/20
of an inch in length.

These beetles are characteristically cylindrical in form and of a
dark reddish brown or black color. Many species are cut off bluntly
behind and are provided with spines, bristles, and callosities, which
give tbem a quaint appearance. The antennae are elbowed near the
middle and clubbed at the tip. This club when closely examined presents a diversity of forms which are of systematic value in separating
genera and species. In the larvae or grub stage they are thick bodied,
cylindrical and legless; whitish or yellowish in color with a distinct
head of a darker color. The body tapers gradually from the second
or third segment toward the anal end.
The larvae and adults generally tunnel out mines between the bark
and wood, leaving curious patterns engraved on one or both. From this
habit they have derived the popular name of engraver beetles. The
mines are of a definite pattern for each species and the species' confine

their work to a single species of tree or to closely related species.

These characteristics are so pronounced that it is often easier to identify
an insect by its work and host plant than by the insect itself.
The general method followed by the insects in constructing their
mines, is for the female to select a host tree of the proper species and
in the proper condition for the development of a brood, then either alone
or With the help of the male, burrow an entrance into the tree through
the bark to the cambium. Bit by bit the tough fiber of the bark is torn
loose by the strong mandibles and this material is pushed behind the
worker to be removed by the male, who drags or pushes it to the entrance, where it falls into the crevices of the bark and serves to betray
the mine entrance to the close observer. When not engaged in removing the borings,' the male will usually be found guarding the entrance.

This consists of blocking the entrance with the rear end of the body
and it may be for this purpose that so many of the species bear spines and

callosities on the blunt end of their bodies. When the cambium is
reached, a primary or egg gallery is dug, small niches are eaten out
at more or less regular intervals along the sides of this gallery and in
these niches ,the female deposits her eggs either singly or in clusters.

I.

Fig. 4.

I

The ulfimate product of an Oregon Coast forest, if protected from
insects and fire,
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It is customary also with most species carefully to cover the eggs
over with fine borings stuck together with a substance which is probably
excreted from the body of the beetle. In a short time the eggs hatch

into very small white or pinkish larvae which begin the construction
of their minute tunnels out in some definite direction from the main
egg gallery. Why these tiny worms of certain species always go in a
certain direction while those of other species tunnel in another is one
of the mysteries of nature yet to be solved. As the larva nears maturity it enlarges the end of its individual mine into an oval chamber,
known as the pupal cell, where the pupal stage is passed.
When this last change is complete the young adult beetle which
has replaced the larva will very soon dig its way to the surface, to attack
the same tree or a nearby one of the same species and the life cycle
will begin again.

With most species the life of the adult beetle is short. It matures,
emerges, mates, digs its tunnel, deposits eggs and dies; the whole process taking but a few short weeks.
Some species produce more than one brood a year, especially in
the south, where the season is long. A few species are reported to live
two or three years as adults, but the majority of them die in less than
two months after emergence.
CLASSIFICATION

Key for the determination of species.
Order Coleoptera

Maxilla undivided, the palpi rigid, and with not more than three
joints; larvae legless
Suborder Rhynchophora.
Maxilla divided, more or less flexible, and with flexible palpi, usually
4-jointed; larvae rarely without legs
All other Coleoptera.
Suborder Rhynchophora

head without prominent rostrum or beak and the submentuin never
produced into a gular peduncle
Superfamily Scolytoidea.
Head usually with prominent rostrum or beak and the submentum
always more or less prdouced into a gular peduncle
All other Rhynchophora.
Superfamily Scolytoidea
(Key to Families)
I.

Anterior tarsi with joint I. shorter than 2, 3, and 4 together.
Anterior tibia without prominent process on the outer apical
angle
Family Ipidae
Anterior tibia with prominent process on the outer apical
angle
1.

II.

Anterior tibia without prominent rugosities on ventral

area
Family Scolytidae
Anterior tarsi with joint 1. longer than 2, 3, and 4 together.
A. Anterior tibia with prominent apical process and with rugosites on the ventral area .. ..
Family Platypodidae.
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1.

Family Ipidae
(Key to subfamilies)
Pronotum with anterior dorsal area commonly rugose; head concealed from above; anterior tarsi with joint 3 simple.
A. Abdominal sternities 5 to 7 not strongly ascending.
Anterior tibia broader toward apex or serrate on outer margin
1.

Abdominal sternite 7 with posterior margin alwys
rounded.

1

Subfamily Cryphal i nae.

Abdominal sternite 7 with posterior margin rarely
rounded.

al. Pronotum and elytra clothed with scales or
hairs, very rarely glabrous .. . .2. Subfamily Ipinae
a2. Pronotum and elytra without scales, commonly
glabrous or sparsely pubescent
3
Subfamily Corthylinae
II. Pronotuni with anterior dorsal area commonly smooth; head exposed
or rarely concealed from above; tarsi with joint 3 simple or bibbed.
Antennal club aubglabose, compressed to laminate, never conical.
1. Body slender to moderately stout; pronotum longer than
broad or not broader than long. . . .4. Subfamily Crypturginae
Antennal club usually conical, rarely compressed
Subfamily Hylesininae
5
Family Scolytidae
(Key to subfamilies)
I.

I.

Prosternum not constricted toward the middle; anterior tarsi with
joint 3 simple or bibbed.
A. Anterior tibia with small tooth on inner apical angle not extending beyond the tarsal insertion.
1. Abdominal sternum not convex throughout; antennal
Subfamily Scolytinae
6
scape very short
Family Platypodidae
(Key to the subfamilies)
Subfamily Platypodinae
Third tarsei joint simple
Sub-family Cryphalinac
Antennal club compressed throughout or but slightly thickened
at base; antennal funicle with from three to five joints . .Division I
.

.

Antennal club thickened at base; anterior face obliquely trunDivision II
cate; antennal funicle with five joints
Division I

Elytra with scales, rarely with hairs; pronotum with apical margin
armed.

Elytral striae and strial punctures usually obscure.
Pronotum with based and lateral margins.
1. Tarsi with joint 3 stout or emarginate.
a.

Antennal funicle 4-jointed.

A
B
1.

al. Third tarsal joint deeply emarginate.
bi. Antennal funicle with joint four broad; club
with 3 recurved sutures on the anterior face
and 3 procurved ones on posterior face
Genus Cryphalus Erichs.
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Division II

Pronotuni with rugosities
A
B
Pronotum not strongly produced over the head
Base of pronotum not margined
1
1. Lateral margin of pronotum obtuse or subacute toward
base; antennal funicle 5-jointed.
Pronotum with sides more or less rounded, with basal
angles slightly to strongly rounded, lateral margins
obtuse toward base, the apex without teeth.
al. Antennal funicle 5-jointed; club with or withDryocoetes Eichh.
out sutures on posterior face
Pronotum with sides usually straight and with basal
angle acute to slightly rounded, lateral margins
subacute toward base, apex with teeth.
al. Antennal club without sutures on posterior
face; abdominal sternites with both sides rounded from middle to apex.
bi. Anterior tibia with ventral area smooth.
ci. Anterior margin of pronotum without
apical serration; body slender, Xyleborus Eichh.
Family Ipidae
Subfamily Cryphalinae
Genus Cryphalus Erichson
1836, Erichson, Wieg. Archly. I, p. 64.

The species of this genus are very small in size and of a stout

appearance; eyes large, prothorax with a few, large, acute tubercules
in front. The first and second ventral segments are very large, the
others very short. The antennal funicle is four-jointed.
There are several species found in the Douglas Fir region working
in the twigs and branches of the true firs (Abies) and a single species
is found working in Pseudotsugae taxifolia.
Cryphalus amabalis Chamberlin

1917 chamberlin. Can. lInt. XLIV, p. 321.
Length. Female 1.6 mm.; male 1.2 mm.
Description. Body oblong, eliptical, dark brown, almost black; proriotum slightly
broader than long, broadest just before the base, constricted sharply at base so as to be
slightly narrower than the base of elvtra; pronotum rounded, hood-shaped, anterior margin with two distinct teeth neal- the apex, an obscure tooth lateral to each; pronotum

with prominent callosities arranged in six or seven, more or less, concentric circles;
spaces between csllosities with minute elevations, elytra finely and densely punctured;
stris plainly seen but appear as mere lines of enlarged puncturs. Entire body covered
ss'ith fine yellowish hair, short on elytra, longer and coarser on pronotum; ventral surface and legs clothed with medium long yellowish hairs.
Described from seven specimens, four males and three females taken at Elk Lake,
Oregon, August 1914, Host Amabilis Fir (Ables ainabilis).
Type. In Oregon Experiment Station Collection.

A small stand of Amabalis Fir (Abies amabalis) saplings was noted
near Elk Lake at an elevation of 3,300 feet. The trees looked sickly
and the foliage on many branches was turning red. Upon examination
it was found that a tiny entrance hole occurred just below these branches
and a small oval chamber was eaten out. These chambers averaged
from 1/ to 1/4 inch across the longest diameter and from 20 to 25 eggs
were deposited therein, mingled with fine bark borings. The eggs were
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slightly over '/2 mm. long and 1/4 mm. wide, oval, transparent and white.

The larvae when first emerged are about the size of the egg and grow
very slowly for some days; they develop to slightly over 2 mni long
to 2 m.m. in
but never become very active. The pupae are from 1
length and 1/2 to % mm. broad. The pupal cells are in the cambium.
Eggs are deposited the last week in August and hatch in 5 days;
the slightly yellowish larvae work out in all directions from the
chamber, girdling the small limbs and covering a space of 5 or 6 square
inches. Though not definitely established, it is very probable that each
pair of beetles makes more than one egg chafnber. Both male and female
work at excavating the egg chamber. This species was also found working in Douglas Fir saplings and the life-history and habits are probably
the same as in the true firs.
Family lpidae
Subfamily Cryphalinae
Genus Dryocoetes Eichhoff
1864 Eichhoff, Bul. Ent. Zeit. p. 38, 45, 46.

The club of the antennae in this genus is entirely corneous, and not
articulated on the inner surface; on the outer surface it is also corneous,
except towards the distal end, where it is obliquely truncate; the truncate surface is pubescent, with straight transverse sutures. Tibia dilated, strongly serrate, and spinose on the outer margin. The tarsi are

slender; fourth joint small, fifth nearly as long as the others united.
The thorax is slightly, or not at all roughened in front; the elytral declivity is oblique, hardly flattened, not armed with tubercules.
Dryocoetes pseudotsugae, Swaine

1915 Swaine, Can. Ent. Vol. 47, p. 360.
Description. Reddish-brown, allied to autographus, differing in confused small
punctures of the interspaces, and the more flattened elytral declivity; front similar but

more densely granulate and hairy with the poste-pistornal smooth space and median
pit, and finely carinste above. The pronotunt is os in autographua, but usually more
densely punctured and more strongly granulate behind on the aides; the median carina
narrow, distinct behind. The elytra are much as in autographua but much more broadly rounded behind and with the declivity very distinctly flattened when viewed from
above, though not so strongly as in D. confuaus Swaine and betulae Hopk., with the
strise only lightly and narrowly impressed on the disc; the sutural striae rather
strongly impressed on the basal third; the strial punctures small and moderately deep;
the interspaces wide and flat; the interstrisl punctures smaller than those of the etriae
and rathe numerous, uniseriate an the first, second, and fourth interspacos, on the third
and fifth and the outer interspaces confused with usually smaller additional punctures;
the declivity shining, distinctly flattened with the first two striae distinctly impressed,
the second interspace impressed at the tip, the intel-spaces on the declivity unseriately
very finely and rather closely granulate-punctate in both sexes. Length 4 mm. to 4.8
mci.; width 1.5 mm.

Distribution.

Along the Pacific Coast from British Columbia to

Northern California. In Oregon the writer has taken this species from
Douglas Fir at Ranier, Astoria, and Detroit.

Hosts. Douglas Fir is the only tree from which the insect has been
reported.

The winter is passed mostly in the adult stage. The young adults,
light brown or yellow in color, gather in galleries in the outer or inner
bark to pass the winter. Emergence is early in spring as is usual with
those species passing the winter as young adults.
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The galleries of this beetle have been found on several occasions

in the inner bark of Douglas Fir. These gulleries are short and irregular,

often occurring together in such a manner as to make it impossible to
trace out the design of a single gallery, The winter hibernation galleries
are in the inner bark and not in the cam.bium. The adults were found
maturing in the bark of fir at Detroit, on August 16, 1914. Larvae and
pupae were also found in August. The trees attacked were of large
size and had been thrown by the wind in April, 1914, indicating that the
development of a generation takes but six months.
Family Ipidae
Subfamily Ipinae
Genus Ips. De. G.
1775 Dc Geer, Mem Ins. V, p. 190.
Syn. Bostrichus Fabr.
1777 Fabricius, Syst. Ent. p. 59.
Syn. Tomicus Lat.
1807 Laterille, Gen. Crust, and Ins. II, p. 276.

The species of this genus are very cylindrical in form, dark brown

to black in color; and are easily recognized by the deeply excavated elytral
declivity, which is sharply margined and acutely toothed. The antennal

club is corneous on the inner surface, the outer face is divided by two
sutures, which are more or less curved. Tibia coarsely serrate, and the
tarsal joints, 1 to 3, are stout.
Ips. concinnus Mannh.

1852 Bostrichus Mannerheim, Bul. Macc. II, p. 358.
1568 Tonaicus Leconte, Tr. Am. Ento. Soc. II. p. 164.
1878 Xylocleptes Leconte, Proc. Am. Phil. Soc. 17, p. 625.
1867 T. hirsutus Eichhoff, Bid. Eel. Zeit. p. 402.
Description. Elytra densely punctured end scarcely in rows, the posterior declivity

almost flat, punctured, sutural stria not distinct. Three teeth on each side, anterior
one smallest, the third longer and larger than the second. Sutures of antennal club
regularly curved not angulated.

Length 4.2 mm.; .17 inch.

This species seems to prefer thin barked trees in which the adults
excavate an irregular central chamber, similar to Pityophthorus, from
which chamber radiate 3 or 4 short irregular mines.
It does not often attack Douglas Fir but is very injurious to lodgepole pine, especially where a stand has been weakened; it also attacks
injured, dying or recently felled Monterey Pine and Sitka Spruce
It occurs from Alaska to California, along the Pacific Coast region.
The author collected several specimens of this species from fireinjured Douglas Fir near Astoria, Oregon, in 1915 and 1916, but although
the conditions appeared to be favorable for their spread they were never
found except in a single tree. It is probable that Douglas Fir is an accidental host, since, although the adult mines were completed, the broods
never matured.
Hosts. Pinus, Pseudotsuge, and Picea.
Range. Alaska, south, near the coast to Middle California.
Family Ipidae
Subfamily Ipinae
Genus Pityophthorus Eich.
1864 Eichhoff, Bul. Ent. Zeit. VIII, 39, 45, 46.
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The members of this genus are numerous, all are small, some representing almost the smallest of the Scolytoidea. Most of the species are
cambium workers though some confine their work entirely to the bark.

Others are twig borers, working in the terminal twigs of trees and
shrubs.

The antennal funicle is divided into two parts by a straight suture
visible on both sides; the first joint is rather 1arge, about as broad as
long; the remainder is narrow at base, gradually becoming broader, forming a stem to the club. The stem is divided by three transverse sutures,
often indistinct.

The front tibiae are compressed, with one acute outer edge which
is feebly serrate; joints 1 to 3 of the tarsi are subequal and rather stout,
the fourth joint is small, fifth about as long as the others united, claws
large and divergent.
*Pityophthorus nitidulis Mann.
1834 Mannerheim (Bostrichus mitidulis) Bul. Mosc. p. 298.
1868 Leconte (Cryphalus uitldnlis) Tr. Am. Ent. Soc. II, p. 156.
1868 Leconte (Cryphalus atratulus) ibid, p. 156.
Description. A minute, blackish bark-beetle, excavates 8 to 4 radiating galleries
from a medium-sized central chamber in the inner hark of small to medium branches
of Sitka Spruce, lodgepole pine, white pine, snd Douglas Fir. Found from Alaska to
California in the Cascade and Coast Ranges. Reported at 11,000 feet altitude in the
Las Vegas Mountains of New Mexico. This species differs from its near ally pullus
Simm. by having the puncture of the rows of the elytra much finer and more closely
placed and, the intervals wider and more even. The prothoi-ax is also distinctly rounded on the sides, and slightly constricted near the tips. The antennae and feet are dark
brown; front clothed with long hairs, prothorax longer than wide. Male: head flat;
punctured, not opaque, clothed with long erect yellowish hairs. Female: head less
hairy; elytra more retuse behind. Length, 2 mm.; .08 inch.

This species is said to have been observed flying in great numbers
in the spruce regions of Colorado, where it does considerable damage.
The work consists of a small central gallery under the bark, from
which radiate three or four galleries. There are 3 or 4 females and one

male in each chamber, each female having her own gallery in which
to deposit eggs. The minute eggs are placed in slight niches and covered with frass. The larvae work out in all directions, pupate in a cell
almost wholly in the bark. When mature they eat their way directly
to the surface.
Pityophthorus n. sp.
A minute, reddish twig-beetle boring in the bark of twigs and small
branches of Douglas Fir has been reported by Doctor Hopkins. The
author has never observed this species.
Family Ipidae
Subfamily Crypturginae
Genus Dendroctonus Erichson
1836 Erichson, Wieg. Archiv. I, p. 52.

This is by far the most important genus in this country as far as

Forest Entomology is concerned. The name Dendroctonus, signifying
killers of trees" has a sinister meaning. The great amount of damage

done by the twenty-three species of this genus in the forests of the
United States is hardly to be overestimated; it runs into the tens of
millions of dollars.

*This southern form is now recognized by Prof. Swaiue as P. atratulus Leo.
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The members of this genus are of rather large size among the
Scolytids and may be recognized by their work more readily than by
their appearance, though the following general description will help to
identify the beetles themselves. The adult beetle is stout, cylindrical,
with a broad and prominent head, eyes prominent and placed behind
the base of each antenna. The antennal scape elongate, clublike, followed
by a five-jointed funicle and terminated by a broad club which is thickened at the base and flattened toward the apex, divided into four joints
by curved sutures, The front of the head has a distinct middle elevation towards the base of the mandibles.
Synonomy.

Dendrocton us pseudotsugae Hopkins
(Douglas Fir Bark-Beetle)

D. aimiljs Leconte, 1876; Packard, 1887; Dicta, 1890.
D. rufipeonis Leconte, 1876 Packard, 1887; Hopkins, 1899.
D. simplex Diets, 1890; Wickham, 1902.
D. pseudotsugac Hopkins, 1901, 1903, 1904, 1905, and 1906.
There has been considerable confusion in literature, regarding this Species. II
was probably first collected by Dr. lecoute (1876) who confused it with D. si,mliis
in his collection; owing to a previous confusion of D. similis with D. obesus,
these two names became synonomous. In 1904, Hopkins noted that his specimens
from Douglas Fir differed from the Lecojate type of D. similis and D. obeans. He described it as a new species, assigning tho specific name pseudotsugae.
Description. Adult Female. Described by Hopkins in 1908 from a type collected
by him near Grants Pass, Oregon, as follows: ''Length, 5.75 mm.; reddish brown,
with the prothorax darker. Head with front convex, with faint median and posterior
impression; elytral declivity with striae deeply impressed; epistomal process narrow,

slight, with sides nearly parallel, the apex scarcely projecting beyond the anterior
margin. Prsnstum with moderately long hairs on lateral area. Pronotum with punctures fine, and moderately regular in size; elytral rugosities moderately coarse, finer
on the lateral area, coarse and more acute on dorsal area and vertex; striae of dorsal
area distinctly impressed, not impressed on lateral area; punctures coarse and distinct.
Secondary sexual characters, Elytrsl declivity convex, with interspaoea rugose and
the striae distinctly impressed and punctured,
Male Type. ''Length 575 mm.: elytral declivity with interanaces strongly convex and smooth, shining, sparsely punctured; striae deeply impressed, punctures oharlire, otherwise as in female.
Variations. ''The length varies from 4 to 7 mm., with an average of about 6 mm.
The color ranges from light reddish to nearly black. The greatest vsriation is in the
size and color, and in the size of the punctures of the pronotum. The epsitomal process varies considerably, so that in some specimens it extends beyond the epistomal
margin, while in others it does not..
Distinctive Characters. ''This species is distinguished from its nearest resembling

species, D. simplex, by the sculpture of the pronotum and the difference in average
size; the latter averaging 3.8 mm. These two species are distinguished from all others
by the character of the epistema.
Pupa. ''Vertex of the head convex, and with two small, widely eparated frontal
granules toward the vertox-; apex of front and middle feniora, smooth; abdominal
tergite 1 is without a plural spine, 2 with small, and 3 to 6 rather stout ones; 1 and 2
are without dorsal and lateral spines, while 3 to 6 have a pair of dorsal and a pair
of lateral ones on each side; 7 and 8 are smooth, and 9 has the usual prominent plural
spines.',

Larva. The charscters of the larva are described by Hopkins in general as fol'
lows: ''It is of the subc'ylindriosl, wrinicled, legless type common to all sf the true

Rhyncophora, and also has the form of mouth parts characteristic of this suborder.
There are three thoracic, and ten sbdominal segments, the tenth being represented by
the anal lobes. The four longitudinal divisions; viz., one sternal, two pleural, and one
tergal, are clearly represented in all the zegments. The tergal divisions occupy nearly
one-half of the circumference, the two pleural divtsions together about one-fourth, and
the sternal divisions slightly more than one-fourth. The head is much narrower than
the first thorsoic segment, and hut slightly'longer,'' Iii very young larvae the head is
much larger than any of the other segments, but as they grow older the body grows
at a greater rate than the head. ''The three thoracic segments together, or the thorax,
is about one-third as long as the abdomen.''

Is
Specifically, the larva is known by the following characteristics: 'Front opaque,
except toward the apex, where it is more shining, and the apex is subacute; the middle
has a transversely rugoss elevation, slightly more elevated and broader toward the
suture. The cl:ypeus is prominent, shining, and with an impressed line from the middle to the anter0r margin, which is broadly emarginate; labium short, with the apex
broadly rounded; the sternellar lobes are moderately prominent, with indistinct foot
calli,''
Egg. The eggs as-c pearly white, shining, oval, oblong or eliptical in outline, from
1.3 to 1.5 mm. long and .6 to .6 mm. in diameter.
The egg galleries are vertical, usually straight or only slightly ainuous, varying
in length from 6 to 30 inches, the majority being 12 to 14 inches long and from onequarter to almost three-quarters of inch broad. The eggs are deposited in masses, of
from 10 to 32 in niches at alternate intervals along the main egg galles-y. 'l'he larval
mines run at more or less of a right angle from themaiu gallery. Each mine enlarges
as it progresses and the complete gallery resembles a fan in shape. These larval
mines are often tortuous and may cross and recross each other. The engraving is mostly in the bark, while the wood may not be engraved. The mines are usually packed
with frass and borings At the end of each larval mine will be found the pupal cell
which is an ova1 enlargement roughly if. by /z inch; hes-e the larva transforms to the
pupa, and later to the adult stage.
Hosts. Douglas Fir (Pseudotsugae taxifolia) is the principal host of

this beetle. It also attacks the Big Cone Spruce (Pseudotsugae macrocarpa) and is reported from Western Larch (Larix occidentalis). It is
evidently not strongly attracted to the latter species in Oregon. The
writer has examined many stands of larch in the Northeastern portions

of the State, but has never been able to locate the insect or find evidence of its attack on this species.
Range. Throughout the range of Douglas Fir, Big Cone Spruce
and Larix occidentalis. From British Columbia to Mexico; from the
Paèific Coast to the Eastern slope of the Rocky Mountains; sea level
to 8000 feet.
Life-History.

The winter is passed principally as young adults,

though some larvae are to be found almost any month of the year, and
a few old adults seem to live over winter in the bark. Early in March
or April, spring activity begins. This may consist of extending the
burrows which have served to protect the insects through the winter
or of starting new burrows in the same or another tree. The eggs are

laid as the gallery progresses and copulation evidently takes place

within the mine. The period of incubation varies according to temperature. Eggs kept in the laboratory hatched in 8 to 10 days. The best
calculations obtainable from field observations would indicate from 15 to

21 days with 16 days for the majority. Upon hatching, the young larvae
begin to eat their way through the cambium. From 9 to 14 weeks elapse
before the larvae are ready to pupate. (The writer .has been unable to
account for the great variation in the length of the larval stage except
that it may be due to the condition of the host tree. Altitude and latitude cannot be held responsible, since the extremes have been noted the
same year, in the same locality, and on the same site but never in the
same log.) The months of July and August find the adults emerging
in numbers to attack other trees. They may deposit some eggs in the
fall, thus adding a partial second generation.
Seasonal History. In the Willamette Valley, the first adults begin
to emerge early in April (often noted the first week). They immediately begin their attack on dead, dying, or injured trees (never attacking
healthy trees in this locality). Eggs can be found by the tenth of April
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in the valley and a month later at 1500 feet elevation in the Coast Range.
The adults from this April brood emerge in June, July, or August, some
hanging over until September. These in turn attack other trees and may
or may not start a second generation. The winter is passed in the larval
or adult stage, usually the latter. The adults will be found passing the

winter, crowded into specially constructed galleries in the inner bark
(not always in the cambium). These galleries are larger than the
ordinary egg galleries. The adults are more or less dormant, but readily
revive if held in the warm hand.
Habits. In the Northwest where extensive lumber operations are
carried on at all times, and where there is so much waste material,

Fig. 5.

Recently transfoiinecl adult of Dendroctonus pseudotsugae in pupal cell.

limbs, broken logs, stumps, etc., left on the ground, the Douglas Fir
beetle does little or no damage, since it prefers this class of material
above the living, healthy trees. The size or age of the material does
not seem to be a factor. The writer has found them burrowing under
bark scarcely one-quarter of an inch in thickness, and again, mines were
examined which penetrated five and one-half inches of flint-like bark.

The adults enter crevices or holes in the bark and proceed to mine

their way to the cambium. Upon reaching the cambium, egg galleries
are excavated, copulation takes place, eggs are deposited and the adults
either leave to continue their attacks, or die in the gallery. The actual
digging is done by the female, the male carrying or shoving the dust
and debris out of the mine. After the gallery has progressed a few
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inches, the female begins to deposit her eggs in the niches at alternate
intervals along the sides. The male now commences to pack the mine
with the borings. One female will deposit from 60 to 160 eggs in a single
mine. The newly hatched larvae extend their mines at more or less
right angles to the egg gallery. These larval mines are often as long
or longer than 'the main egg gallery, and may cross and recross each
other many times. At the end of each will be found the pupal cell
where transformation takes place. When mature, the beetle burrows
straight to the surface of the bark and freedom.
The first evidence of attack is the appearance of fine reddish borings
in the crevices of the bark near the base of the tree. If badly attacked,
the foliage will tail in the fall (if it was not tailing before the attack),
or it may not turn color until spring. Again, only part of the tree may
tail, showing that the cambium has not been entirely girdled.
Economic Importance. Dendroctonus pseudotsugae does no direct
damage to the timber of a tree. It causes a loosening of the bark and
will hasten the death of injured or sickly trees, thus opening the way
for other insects and for fungi. In the Northwest, especially west of
the Cascade Mountains where the timber is fast growing and healthy,
and the 'climate very humid, this beetle is decidedly a secondary pest.
On the other hand, in the dry southern part of its range, where conditions

are not as favorable to tree growth and are more favorable for the

insect, it often attacks and kills the fir. In this latter region, however,
Douglas Fir is not a tree of great commercial importance.
Control. Methods for controlling this beetle have not been worked
out. Recommendations based upon work carried on in controlling other
members of the genus, serve as a guide in case it should be deemed
advisable to try to control D. pseudotsugae at any time. Infested groups
or individual trees attacked during the spring or summer should be
barked or burned before the fifteenth of August. The burning of all
slashing, which is infested before spring activity begins (April 1st), will
help to keep down the brood. All slabs from infested logs must be
burned. Unless 85% to 90% of the infested trees over considerable
areas can be cleaned up in one season, it is a waste of money to attempt
control measures.
Enemies.

The writer has reared two species of ichneumon flies

from cocoons found in the mines of D. pseudotsugae. These parasites
have not yet been determined. The smaller of the two is a decided
factor in keeping down the beetles, since it is not uncommon to find
10% or 15% of the pupal cells occupied by parasitic cocoons.
Three species of predaceous mites have been taken from the mines
and from the adult beetles.
Seius safroi Ewing MSS. A small, pearly white, semi-transparent
mite found in numbers in mines, and in pupal cells, also on the pupae
and adults. Found more numerous in damp bark. These mites seem
to be predaceous.
Bdella m.agna Ewing MSS. This species is larger and is not common, though occasionally found in the mines in drier bark.
Gamassidae sp? Nymph and adults of a Gamassid were taken from
the galleries and are probably predatory.
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Clerus sphegens Fabr. This Cierid beetle is very common around
infested Douglas Fir and undoubtedly exerts a great influence in checking the Scolytid beetles. Both adults and larvae of the Clerid feed upon
the Dendroctonus adults, larva, pupae, and even the eggs.

Fig. 6.

Cocoons of psrasites in laival mines enlarged.

Fig. 7. Gallery of Dendroctonus pseudotsugae, showing cocoons of parasite in pupal cell.
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Fig. 8.

Fig. 9.

Adult paz aoits of Dendroctonus pseudot.sugae.

Cocoon of parasite showing emergence holes.
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Cicindela longilabris Say. This tiger beetle was captured by the
writer in the act of killing a Dendroctonus beetle. Undoubtedly many
of the tiger beetles prey upon the Scolytids.
Dasyllis posticata Say. A member of the robber fly group which is
rather common in this State. The writer has observed the adults capture and kill Dendroctonus beetles and has bred them from puparia
found in the mines. This latter fact would lead to the supposition that
the larvae of the fly feed upon the larvae of the beetle.
D.asyllis sp? Another species, doubtfully referred to the same genus.
The remarks under D. posticata may be applied to this species, except
that it has not been bred out.

Ii

Fig. 10.

Pupa of parasite in the pupal cell.

Fig. 11.

Secus eepoi, Ewing, adult.

Some Examples of Douglas Fir Infestations
In November, 1908, it was reported to the Portland Forest Service

office that there was a large amount of dead young Douglas Fir in
Toutle River Valley, Cowletz County, Washington. The area was examined and found to be from 100 to 300 feet in elevation, to possess excel-

lent forest soil, and abundant precipitation; in fact it was a class "A"
region for Douglas Fir. The stand was Douglas Fir 85%; the remaining 15% was composed of cedar, Grand Fir, and Hemlock, with an

average diameter of 20 to 36 inches. Throughout the stand were clumps
of dead trees, ranging from 8 to 12 trees to the clump, while an occasional
clump covered as much as one-half acre. The dead and dying trees
averaged from 12 to 36 inches in diameter.
Abundant evidence of the cause of the death of the tree was found
in the shape of the mines of Dendroctonus pseudotsugae and Hylesinus

In some cases the galleries were found healed over, giving conclusive evidence that tbese species will attack healthy trees even in
sp.

favored localities.
It was recommended that control might be obtained by close utilization and clean forest management. Following these recommendations,
the insects were speedily reduced to a normal condition.

In the vicinity of White Pine, Oregon, the Douglas Fir in mixed
stands has suffered severely from Dendroctonus pseudotsugae. On many

dry slopes from 10% to 20% of the timber (Douglas Fir) was killed
some 12 years ago.

The presence of young Douglas Fir ±rees and un-

injured small trees of other species make it evident that fire was not
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the cause of the death of the timber. As the galleries of DendroctoMus
pseudotsugae are abundant on the loose bark and decaying wood, it is
evident that this insect was the primary cause of the death of the tImber.

Fig. 12.

Adult of Dendroctonus pseudotsugae, working in the bark.

Family Ipidae
Subfamily Hylesininae
Genus Tom icus Latr.
1802 Latreille, Hist. Nat. Crust, and Ins. III, p. 203.
Syn. Hylastes Erich.
1836 Erichson, Wieg. Archly. II, p. 47.

In this genus the third joint of the tarsi is emarginate, not dilated;
mesosternum truncate, tibia with very large teeth; pros.ternal ridge acute;
basal margin of elytra not acute. The antennal grooves of the beak are
more pronounced than in any of the other Scolyt&dea. Ventral sutures

are straight and deep; first and fifth segments longer than the others;
head prominent; beak short and stout. Antennae with 7-Jointed funicle
and oval annulated club, which is not compressed.
Tomicus (Hylastes) nigrinus Mann.
(Red Fir Root Borer)
1852 Hylurgus Msnnerhcim, Bul. Mose. p. 256, 88g.
1868 Hylastea Leconte, Tr. Am. Ent.. Soc. TI, p. 174.
Description. A small dark brown to black beetle with somewhat. prominent carlnate beak. Elytra glabrous, interspaces not convex, punctured, prothorax rather densely punctured; form slender,

This species is not common in Oregon, though it is occasionally
found. The larvae excavate long winding mines in the bark of the roots.
of Douglas Fir. Drying trees and roots of stumps seem to be preferred,
though living trees are attacked. The attack is confined wholly to the
roots so far as the writer is aware. Owing to the scarcity of the beetle
it is of little economic importance.
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Host. Douglas Fir.

Distribution. Alaska to California.
Hylastes ruber Swaine
1915 Swanie, Can. Ent. 47, p. 368.
Description. Adult stouter than uaual, the pronotum shorter and nearly a-s wide
as the elytra the elytra with the striae hardly impressed, narrow, the strial punctures

small, the interspaces flat, and densely, rather coarsely granulate; length 4.8 mm.;

width 1.75 mm.

Front strongly convex, closely, rather rugosely punctured; the pubescence minute
almost obsolete, pronotum slightly longer than wide; broadly rounded behind; hind

angles rounded; slightly srcuate on the sides, sub-paralleled for three-fourths the length,

then strongly narrowed; the front margin moderately rounded; narrower - than the
elytra, punctures small, close, somewhat rugose. Elytra twice as wide as long, a
little wider than the pronotum, 18 to 10.5; the striae narrow and finely impressed,
punctures small (as on the pronotum) closely placed, deep bordered with black;
pubescence minute, reddish a little more apparent than on the pronotum.
Known only from British Columbia whers it is not common.

Host. Dying or weakened Douglas Fir.
Family Scolytidae
Subfamily Scolytinae
Genus Eccoptogaster Herbst
1793 Herbst, Die Kafer, V, p. 124.
Syn. Coptogaster Ill.
1807 Illiger, Mag. Fur. Ins. VI, p. 321.

-

-

Syn. Scolytus Gcief.
1Th2 Goeffroy, Hist. Ins. Envir. Paris I, p. 309.

The species of this genus are easily recognized by the peculiar conformation of the body. The ventral surface of the body is' flattened and
often concave, obliquely ascending from the posterior end of the firs.t ventral segment to the fifth. The first and second segments are closely con-

nate, the other three are separated by straight sutures, about equal in
length, and united, are hardly longer than the oblique part of the second
segment. The club of the antennae is pubescent on both sides, marked

with indistinct, strongly curved sutures; the scape is short, the first
joint of the funicle rounded, the remaining five joints closely united
forming a pedicle to the club. Femora large, tibiae broad and compressed; the front pair of tibiae are not serrate on the outer edge, the
outer apical angle is armed with a long curved hook, the outer margins

of the middle and bind tibiae are feebly serrate; they are truncate at
the tip and armed with two spines at the outer angle, and a much
smaller spine at the inner angle; the tarsi are slender, as long as the
tibiae; the third joint is deeply bibbed, the fourth very small, the fifth
long, with simple divergent claws.
Eccoptogaster -(Scolytus) unispinosus Lec.

1876 Leconte, Proc. Amer. Phil. Soc. XV, p. 372.
Description. A small, black, cylindrical, shining beetle; head aciculate, thinly
clothed with long erect hairs. Prothorax longer than wide, sides rounded and feebly
constructed in front, finely and not densely punctured. Elytra with feebly impressed
striac composed of small punctures; inter-spaces with single rows of smaller punctures.

The abdominal segments do not extend as far as the wing covers, giving the beetle a
cut-off appearance underneath the apical port-ion of the elytra. This ventral declivity
feebly punctured; anteriar edge somewhat prcminerit, obtuse at middle; a long spine
projects from the middle of the nearly perpendicular face; fifth segment hardly longer
than the fourth, concave, rounded and strongly margined behind. Length, 2.3 to 2.7
mm.; .09 to .12 inch.
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The species may be recognized by the host, galleries, and the cut-off appearance
of the under body.
Hosts. Pseudotsugae taxifolia, P. mucronata, Larix occidentalis and

Picea Engelmanni. The species reported from the last two trees may
be a closely related beetle and not the true unispinosus.
Range. Pacific Coast and Rocky Mountain states, and Southwestern
Canada.

Leconte described the species from two specimens collected in Oregon, and stated that he noted no sexual differences other than that the
point of one was a little more flattened than in the other.
Professor Hopkins, Bul. 48: 20, states that (S) E. unispinosus, 'excayates two short, straight, longitudinal galleries from an entrance burrow

in living bark of injured, dying, and recently felled Douglas Fir and

Western larch." I have examined hundreds of galleries of this species

and have found little or no variation in the pattern of the egg gnllery,
but have never observed the two galleries. The typical egg gallery
may vary in length from an inch and a quarter to almost three
inches long. At one end or the other will be found a short spur
(this may be the gallery Hopkins refers to) at about a 45 angle from
two to three mm. long. At the junction of this and the main gallery is
a circular opening large enough for the bettles to turn. Both male and
female assist in the excavation of this initial gallery, the female entering first, soon followed by the male. After the deposition of the first
eggs by the female, the male is usually found near the entrance as though
on guard. Often the entrance hole will be completely blocked by body
of the male. I have opened galleries and found the female dead in the
far end and the dead body of the male blocking the entrance.
From 40 to 100 eggs, (one count gave 101) are deposited in crevices

in the sides of the main gallery from .5 mm. to 1 mm. apart. At the

time of deposition they appear to he covered with a glue-like substance.
They are soft and jelly like, .4 mm. in diameter, spherical, packed in
fine borings. The glue-like substance cements them to the borings. Four
to five days elapse before the eggs hatch. The larvae are minute, white
and very delicate. They work out at more or less of a right angle along
the central portions of the gallery, while near the ends they work up or
down so that when the entire brood has emerged their work represents

a more or less irregular oval in outline. The average length of the
larval mines is about an inch and a half, occasionally a mine will reach
a length of three inches.
Life- and Seasonal History. The following notes on life- and seasonal
history have been gathered from breeding-èage data, as well as field
observations.

Specimens from Douglas Fir saplings, containing larvae were placed
in breeding cages March 27, 1916. On April 10 the first adult emerged.
They continued to emerge daily until April 21. These early specimens
seemed to be mostly females. There were no emergences from April 22

until April 26; oh the latter date and for five days thereafter, many
adults emerged. The great majority of these were males.
On April 13, a hymenopterous parasite emerged, and on April 17 three
parasites appeared.
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As fast as the adults emerged they were placed in a cage with fresh
limbs to work on. Many began the excavation of their galleries at once,
others wandered about over the limbs for hours at a time, but seemed
to find no suitable place to work, and many died without entering the
bark. A few pairs completed the egg gallery, but no eggs were deposited.

Throughout the Willamette Valley, and in the lower hills of the

Cascade Range, this species has been found quite common. Eggs and
young larvae are found most common in March, and emergence of this
brood takes place in late April and May. I have not had the opportunity
of observing this spring brood higher in the mountains, but have found
eggs and larvae in late August at 4000 ft. elevations.. This would lead
one to believe there were at least two generations. The winter stage
has not been observed, as far as the writer is aware.
The mines usually lay about two-thirds in the wood and one-third in
the bark. The larval mines rarely cross each other, hut in one case a

larval mine was noted starting near the top of the egg gallery, and

running parallel to it for the full length, thus crossing every other larval
mine on that side of the egg gallery.
Distribution. This species has been found by the writer to be fairly
abundant west of the Cascade Mountains in Oregon, and Northern California. It is reported from Western Washington, Mr. E. A. Schwarz (Ins.
Life Vol. 7 No. 3, p. 255, 1894) observing it in June, 1891, at an elevation
of 8000 to 10,000 feet in the Wahsatch Mountains of Utah, living in
Picea Engelmanni. It is reported from Larix occidentalis, hut must be
rather rare in this species. Hopkins reports it from Idaho. Swaine
gives the distribution as Pacific Coast, and Rocky Mountain Region of
the United States."
Economic Importance. Though this species is common, and does
kill some small living trees, it is not to be regarded as a serious pest.

In every instance where the writer has found this insect attacking a
living tree, it was an isolated sapling and usually located where condi-

tions were not favorable to good tree growth. The species is often found
in good stands and attacking larger trees, but always those which are
dying or dead.
Enemies. An undetermined hymenopteroug parasite has been bred
in numbers from the galleries of E. unispinosus, and Hopkins reports a
Chalcid fly, Denotus scolyti Ashmead, as a parasite of this species.
Control. For reasons stated under 'Economic Importance," the control of this species is not important. No method of exterminating the
brood and saving the trees has yet been found. In the case of ornamental
trees, if they are kept in good growing condition, there is little danger
of attack. Once attacked badly, it is best to remove and burn the tree.
Eccoptogaster tsugae, Swaine
1P17 Swaine Can. Dept. Agri. Tech. Bul. 14, p. 32.
Description.
A email black species; length, 3.4 mm. The female has the front
convex, aciculate-punctuate and finely hairy, deeply impressed on the middle line behind strongly transversely impressed on the epistonuL. The pronotum is as wide as

long, arcuate on the sidee, narrowed towards the front, constricted behind the front
margin, finely punclured on the disc, more coarsely and densely along the cephalio
constriction and on the aides; finely margined about the sides and behind. The elytra
have the striae rather strongly impressed, the puncturet rather coarse but not densely
placed and somewhat irregular; the interspaces evidently striate with the punctures
fine and somewhat irregular on the disc towards the suture; all the puncturea moderate
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ly coarser and scabrous towards the base. The venter of the abdomen is finely, moderately closely punctured, the second segment vertical, convex, with the ventral bordeg
finely margined and nearly semi-circular, the third and fourth segments as long as the
fifth, which is deeply concave and strongly elevated on the caudal margin. The male

has the front fist, more strongly and coarsely aciculate-punctate, the clytra hardly
scabrous at the base, and the second visible abdominal sternite is somewhat more
coarsely margined in front.''
Host Trees. Tsugae mertensiana, Pseudotsuga mucronata.

Distribution. British Columbia.
Found in dying bark.

Probably generally distributed.

Eccoptogaster monticolae, Swaine
1917 Swaine, Can. Dept. Agri. Tech. Bul. 14, p. 32.
Description. 'A email black species allied to subscaher, but constantly much
smsiler and with distinct elytral and ventral characters. The length is 2.8 mm. The

elytral punctures are email and variable somewhat scabrous and coarser at the base;
the interstrial punctures usually distinctly smeller than those of the striae, which are
feebly impressed; the ventral declivity with the second visible oteruite convex, shining,
vertical, with the caudad fifth slightly oblique, finely sparsely punctured, feebly margined in front or below, with no trace of a ventral opine; the other sternities sericeus,

finely punctured, the third and, fourth short, the fifth hardly longer than the third
and fourth together, and strongly margined behind; the first visible sternite with the
median part of the disc strongly convex when viewed, from the side. The male has
the front flattened and strongly aciculate, the second visible abdominal sternite more
strongly margined, and the elytra less scabrous at the base. The series from Douglas
Fir, is apparently the same species.''
Host Trees. Pinus nonticoIa; Pseudotsuga mjcronata.

Distribution. British Columbia (Douglas Fir).
Genus Pseudohylesinus Swaine

"Hither-to included in Hylesinus; suboval from above; elytra dense-

ly scaly; the declivity normal; the forecoxae narrowly separated; the
elytral bases strongly arcuate; slightly elevated and regularly serrulate;
the mesosternum somewhat inflated, the venter of the abdomen somewhat oblique; ventral segments, 1, 2, and 5, subequal in length; the
proventriculus with the diagonal lines rather feebly developed; the ligula
wide, from a convex chitinized base."
"The type of the genus is Pseudohylesinus grandis."

Pseudohylesinus grandis, Swaine
1917 Swaine, Can. Dept. Agri. Tech. Bul. 14, p. 13.
''Description of female. .kn elongate-oval species, rather stout, 3.5 mm. wide;

clothed with scales and short hairs, the elytra variegated, distinctly stouter than

nehulosus Lec.

''The head has the front convex above, the transverse impression wide, straight,
and strongly margined in front, with a nat-row, acute, medium c-anna extending to the
level of the anterior angle of the eyes; the frcnt, vertex, arid genae closely, roughly,
not very ceareely punctured, more densely on the vertex, more sparsely on the epistema; the front clothed with numerous short, stout, erect hairs, the vertex and a band

behind the eyes with tufted hairs, the letter more strongly and densely; the lateral

margins of the epistema acute and over-hanging the deep antenna! club with the basal
segment slightly longer than the outer two which are subequal; the eyes elongate,
slightly wider above.
''The pronotum is distinctl' narrower than the elytra, one-fourth wider than long,
the sides moderately arcijate, arid narrowed towards the front on the hinder two-thirds,
then mcdei'ately constricted; the front margin strongly rounded; the disc transversely
impressed in front; densely rather roughly not coarsely punctured; the punctures
shallow add irregular in sire; with a narrow, shining median osrina; densely clothed
above with fringed scales interspersed sparsely with short sub-erect hairs, the scales
passing into plumose hairs at the front and hind margins, and the scales light colored
except in a large irregular patch on each side of the median line behind, on wbich
they assume the ground color; the scales very easily removed.
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'The elytra are moderately, distinctly wider than the pronotum, one-half longer
than wide; strongly rounded at the base, arid margined with close, wide creacentic
serrations; the sides parallel to the middle then strongly narrowed and, narrowly
rounded behind; the striae narrow, faintly impressed on the disc, more strongly on
the sides, the striae punctures small, shallow; the interspaces wide, faintly convex.
more noticeably behind; the first and third more strongly on the declivity and the
ninth carinato about the aides of the declivity as usual; closely, finely punctured, with
a somewhst regular row of subacute lunular asperites becoming more numeroue and
confused near the base, the asperity overhanging a larger puncture bearing a rather
long, slender hair, the smaller punctures bearing short, wide, fringed scales which
give the color to the elytra; the ground color a deep rich brown to nearly black; with
the scales on sections of each interspaces grey to yellowish, each interspace var'legated
individually; the light patches forming a wide V-shaped marking about the middle of
the elytrs ; the interstrial asperities larger and more acute on the sides of the declivity;
the ninth isterspace carinate and dentate behind about the declivital margin.
The prostei-num is short, the process acute, the forecexae narrowly aeparated;
the venter closely punctured, clothcd with small light palmate scales; the metssternum
and base of the abdomen moderately inflated.
''The nsaie differs in the shspe of the pronotum, which is -very much wider than

long, strongly rounded on the sides behind, very strongly constricted in front of the
middle, strongly rounded on the narrow front margin, and baa the front and sides with
the scattered coarse punctures sparsely rather coarsely asperate.
''Variations. There is a moderate variation in size, from 3 mm. to 3.8 mm. in
our material - The color pattern, formed by the light-sealed sections of the interspaces,
is rather variable. In some the elytra are almost entirely grey; in many the light
sections form a broad transverse V-shaped. 'band about the middle of the elytra. There
is usually some trsce of this transverse hand on perfect specimens, and the grey patches
in front of and behind the seutellum are constant.''

Distribution. British Columbia to California, east to Idaho and
Colorado
Hosts. Douglas Fir seems to be the only host plant of the species.

It attacks both young and old trees, living, dying,' or dead, is especially
bad in saplings and limbs of old trees.
Life and Seasonal History. The adults appear in the Willamette Valley
early in April, and start immediately to excavate the primary galleries.
The primary or egg gallery is usually about one inch in length, and the female deposits her eggs in niches along each side. About 25 eggs are deposited by each female. The work of excavating the main gallery is accomplished by both male and female, the latter performing the major part of
the work. From ten to fifteen days are required for the eggs to hatch. The
minute white legless larva begins tunneling at right angles to the main gallery, but gradually turns up or down and finally is found running parallel
to the egg gallery. The galleries are about three-fourths in the bark
and one-fourth in the wood. The small oval pupal cell will be found at
the end of each larval mine: thia cell is wholly in the bark. Here the
transformation from larva to pupa and pupa to adult takes place. About
six weeks after the eggs are laid the adults are ready to emerge, eating
their way throug'h the bark from the pupal cell. Some authorities maintain that there is hut one generation each year. This may be the case
in the high altitudes of the Rocky Mountains, but in this region (Wil-

lamette Valley) the adults emerging in June re-attack the same tree
or move to a new host and rear a second generation, which is matured
by the middle of September. The adults of this second generation pass
the winter in the mines.
The damage done by this species is not especially serious, since it
prefers weakened or dying trees, and the majority confine their attacks
to the limbs of large trees.
The altitudinal range extends from sea level to 12,OO feet,
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Schwarz reports that the adult beetle feeds on a fungus found in
the gallery; this fungus has been noted, but the beetles have not been
observed feeding upon it. It is also reported that this beetle has at
times appeared in such numbers as to attack and kill (completely girdle)
a considerable quantity of young timber.

Large numbers of parasitic hymenoptera were bred from the galleries; these have not yet been determined. An unidentified predaceous

mite was taken in numbers from the mines and pupal cells where it
was feeding on the larvae and pupae. A large percentage of the larvae
in certain trees, moreover, were found to have died when about half
grown. These were black and had the appearance of having been killed
by bacteria. Specimens were submitted to the department of Bacteriol-

Fig. 13.

Work of Pseudohylesinus giandis Swaine on Douglas Fir.
Blue Mountains, Oregon.

ogy, where the bacteriologists isolated a germ which was probably responsible for the death of the larvae and also responsible for the death
of a large number of adults in the laboratory. Unfortunately, the culture
of these bacteria was lost, but as soon as fresh material can be obtained
a series of experiments will be tried to determine whether or not this
disease was responsible for the death of P. grandis. and also whether it
will prove fatal to other members of this family, especially to the genus
Dendroctonus.

Pseudohylesinus granulatus Lee.
1868 Hylastes, Lecosite, Am. Ent. Soc. Trans. 2 ;17h.
1876 Hylurgops, Leconte, Am. Phil. Sue. Proc. 15390.
1904 Hylesinus, Hopkins, U. S. Div. Ent. Bul. 53, p. 75.
1917 Pseudohylesinus, Swaine, Can. Dept. Agri. Tech. Bul. 14, p. 11.
Description. A large species measuring from 5 to 6.5 mm. in length and 2.5 to
3 mm. in width; color a very dark, deep reddish, almost black; pronotum narrower than
elytra, slightly lsnger than wide, densely punctured, sides rounded, sharply constricted
in front. Elytra very rough; striae prominent, the whole surface sparsely clothed with

short, heavy, yellowish hairs, easily distinguished by its large size and roughened
appearance.
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A species not uncommon in Grand Fir, especially in the Eastern
portions of the State. It is found at times in Douglas Fir, west of the
Cascades.

The adults excavate short transverse galleries in the cambium of
the main trunk (Abies) or in the large limbs (Pseudotsugae) of healthy,
weakened or recently felled trees, often killing young trees or seriously
injuring older trees.

Fig. 14.

Work of Pseudohyleoinus granulatus, Lec.

From 18 to 26 eggs are deposited, alternately along the main gallery.

The young larvae hatch out in 5 to 6 days and excavate medium long
irregular mines, pupating in a specially constructed cell at the end of
the tunnel. The majority of the pupal cells will be found in the bark
though a few occur in the cambium.
The species is not abundant enough to cause any alarm, and if property is well cleaned up in the spring and the dying and dead trees burned
there is little to fear from this beetle.
Range. Found from British Columbia to California.
Host. Abies grandis, Abies concolor, and Pseudotsugae taxifolia.
Pseudohylesinus nebulosus Lec.

Described as Hylesinus nebolora by Dr. Leconte in 1859 (Acad. Nat. Sci. Phila.
p. 285) in a paper entitled Additions to the Coleoptecores funa of Northern California
and Oregon.

Referred to as a variety of H. sericeus by Hamelton (Tr. Am. Rut. Soc. 21, p. a5).
Description. A small grayish to yellowish brown, variegated bark beetle. The outer

intersparea of the elytra are marked with rows of small acute tubercules; prothorax
rounded; elytra marked confusedly. The club of the antennae is sub-ovate, pointed,
about twice as long aa wide, annulated with striaght sutures. Length 3 mm.; .12 inch.

Life- and Seasonal History. The winter is passed as young adults
and occasionally in the pupal stage. Emergence takes place late in March
or early in April. (Willamette Valley, Oregon). The adults immediately
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attack recently felled or injured Douglas Fir. They seem to prefer trees
in the sapling or pole stage or limbs of large trees, thus showing a distaste for thick bark.
The adults work in pairs, the female entering first, followed soon
after by the male. The entrance gallery penetrates the bark at a right
angle, and upon reaching the cambium the insects start a gallery parallel
to the grain of the wood, the female working up the trunk and the male
in the opposite direction. Eggs are deposited as the gallery progresses.
The female chews out small niches in each aide of the gallery and de-

posits a single egg in each; she then blocks up the entrance to the

niches with fine borings,
About five days are required for the eggs to hatch; since they are
deposited as the gallery progresses, the first egg has hatched aUd the
larva is several days old before the last eggs are deposited. From 15
to 30 eggs are deposited, (37 eggs were noted in one case) at irregular
intervals along the sides of the main gallery. This main gallery seldom
exceeds-one inch in length and the average will be about three-fourths
of an inch long; it is usually straight but may have slight bends as
shown in figures. The initial, or egg galleries are usually separated but
occasionally two will be found running together. The larval mines
cross and recross each other until it is difficult to distinguish the pattern of any one individual. The female is often found dead at the far
end of the egg gallery and the male will be found dead at the entrance
sometimes, but not always, blocking the entrance burrow with his dead
body.

Pupation takes place within the bark, the form of the pupal cell

not showing on the wood. The main gallery and larval mines engrave
the wood but slightly.
Sections of Douglas Fir saplings were placed in cages and kept in
as nearly normal conditions as possible, to obta,jn the data given below.
The beetles captured in the woods had evidently passed the winter

as young adults; after being placed in the cages they lost no time in
seeking out suitable places and starting their galleries. At the end of

4 to S hours some were out of sight. The beetles were liberated April 2
and the first eggs were noted April 5, they are perfectly eliptical, milky

white, with shining surface, .9 mm. in length, .5 mm. in width. On
April 8 a dark spot appeared near the end of the earlier deposited eggs

and gradually spread until the whole egg was more or less opaque. The
first eggs hatched on April 11. 'rhe minute white or faintly yellow

larvae are very active; they are transparent with the intestinal tract
plainly showing until the second or third day. The average day's work

of the young larva is about 2 mm The eggs in the upper half of the
gallery had all hatched and some of the larvae had work out as far as

10 mm. before the eggs in the lower half had hatched. The larval mines
seemed to be fairly complete by May 5 and the larvae nearly grown,
pinkish in color about 4.5 mm. long. By May 10 some were in the pupal

Pupation takes place in a small oval cell in the bark, and the
adults eat their way throug'h to freedom during the last week or two of
May; a second generation occurs, the adults of which remain within the
hark until spring.
stage.
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Economic Importance. The damage done by this species would be
very great were it not for the fact that they prefer hosts that are already
dying or injured. They kill perfectly healthy trees at times and often
kill large limbs on old trees.
This species was taken in numbers from living and recently felled
Douglas Firs, in the Santiani National Forest, in April 1915.
Control. This species attacks in such large numbers and its life-cycle
is so short that a means of control is hard to suggest, since the tree will
be beyond recovery before any outward signs appear other than the fine
dust-like borings which will often he overlooked.
Trap tree control should prove very successful.
Pityokteines minutus* Swaine
1912 Swaine Can. Ent. 44 p. 352.
Description. A small, slender species having the elytra very closely, regularly,
deeply punctured.
Pema1e. Length, 2.3 mm,, nearly black, with antennae and legs paler. Front
of head slightly convex, densely and finely granulate, with a small median tubercule,
thickly clothed with very long curved yellow hairs. The pronotum distinctly longer

than wide, with the sides straight on the basal half, broadly evenly rounded iu front;
coarsely, rather densely and irregularly asperate in front; rather coarsely and deeply
punctured behind; with sparse long hairs about the sides and in front. The elytra
elongate, aides parallel beyond the middle, the striae narrowly faintly impressed, the
eutura.l striae distinctly deeper and wider, punctures cf medium size and deep. The
declivity is steep, convex with the suture elevated and the sutural striae strongly
impressed; the declivital teeth reduced to three minute acute granules on the second
and third and sixth interspaces; declivity c'looely and deeply punctured.
Male. Front slightly convex, densely, deeply granulatepuuctate, with an indistinct median carina and sparsely hairy; the declivity concave from the deeply
widely impressed sutural striae, sparsely deeply punctured, the second and third teeth
large acute, first tooth minute, second curved.

Range. From British Columbia to Southern Oregon.
Host. Douglas Fir.
This species seems to be rare except in certain favored localities
where it occurs in abundance. On the shore of Odell Lake in Northern

Klamath County a number of Douglas Fir trees from 5 to 7 inches in
diameter were found dying from the work of these beetles. When examined, June 3, the broods were mature and ready to leave the tree. They
occurred in such vast numbers that in spite of their small size the bark
of the trees was honey combed from top to bottom. Small pieces of bark
removed, exposing 4 or 5 square inches, would reveal from 75 to 125
beetles.

It was impossible to find an individual gallery froni which to

get a correct idea of the pattern, but from general appearances it would
seem that the work is along the same line as that of the genus Pityagenes,
where the adults excavate a central chamber from which radiate several
egg galleries and from which, in turn, the larvae evidently work out in
all directions.
The insecis are not, wide spread enough to be a serious pest. Control
might be brought about to some extent by the trap-tree method, but by
felling and burning the infested trees early in the spring immense numbers of the adults would be destroyed and nature would dispose of the
remainder.

Genus Hylurgops Leconte
1876 Leconte Am. Phil. Soc. Proc. Vol. 15, p. 389.
Hylurgops rugipinnis Mannh.
1843 Hylurgua Manaerheim Bul. Mosc. p. 297.
1853 Hylastee Mannerheini Bul. Moac. p. 238.
1876 H 'lurgop Leconte Am. Phil. Soc. Prov. 'Vol. 15, p. 389.

*Descred as Dryocoetes minutus.
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Description. Resembles H. pinifer, but is narrower, the frontal impression is deeper
and somewhat smooth at the bottom; the prothorax is more densely and more uniformly

punctured; the striae of the elytra are less deep, the intervals are more finely punctured and marked with tows of tubercles ; front tibia are moderately toothed near the
tip. Length 4 to 4.5 turn.; .16 to .18 inch.

A species widely distributed from Alaska to California, east to Wis-

consin and Michigan.
Host. It is reported as attacking Pinus, Pisea, Abies and Pseudotsugae.

The writer has never taken this species from Douglas Fir, but has
found it very abundant in Pinus monticolor and Piiius ponderosa and on
one occasion took a few specimens from Picea engelmania.
It is reported as Excavating short, curved, longitudinal and subtransverse galleries from an entrance in the living bark of injured dying

and recently felled Lodgepole Pine, Sitka Spruce, Douglas Fir, and
occasionally in Abies." My own experience has been that when the
insect attacks it does so in large numbers, and without exception it has
been found in trees which have been down for years. Near Detroit,
Oregon, it was found by the thousand under decayed bark which the

insects had honey-combed. The tree had been down five years, at least,
and it may be that successive generations had bred therein.
I am inclined to believe that the insect is decidedly of secondary
importance and also that it but rarely attacks Douglas Fir.
Injuries Caused by Ambrosia Beetles

Most trees attacked by these beetles are sickly before the attack

is made. This is so universally the case that it has. come to be regarded
that where these beetles are present there is no hope for the trees' recovery. The few specis that enter healthy trees work in small colonies and
their damage is not noticeable. Some (Corthylus) have the habit of
gisdling twigs and small branches, causing some damage in this manner.
The principal injury is to the lumber, by their pinhole galleries and
the stain of the wood adjacent to these galleries caused by the fungi
growing therein. Since most of the species confine their work to the
sap-wood, the loss is not so great. There are, however, some species,
including the larger varieties, which penetrate to the center of the tree,
often causing the loss of the entire log. These latter have a preference
for the largest and finest trees.
Remedies. If the beetles are disturbed in their galleries they rush
hither and thither and neglect their fungus gardens.. This fungus unless
eaten off regularly will ripen in an incredibly short time and the spores
quickly scatter; a new growth springs up and as the beetles are unable
to keep it in check, their former food soon overruns their homes and
kills off the brood. The closing of the entrance will bring about the
above condition. The best way to do this is to coat the trunk with
dendrolene or raupenlein. The application of creosote or kerosene will
also sometimes accomplish the desired end.
Family Platypodinae
Sub-famliy Platypodinea
Genus Platypus Herbst.

1793 Herbst. Die. Kafer V, p. 128.
Syn. Cylindra IlL
1825 huger, Duftschmidt, Funa Aust. 111, p. 87.

Though the species of this genus are not numerous in the United
States, they are the largest of the Ambrosia beetles and the most de-
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structive, since they often bore to the very heart of the largest and

finest trees. They are easily recognized by their long cylindrical bodies
and projecting wing covers. All are wood borers and work to the center
of the trunks of large and small trees.
Platypus wilsoni Swaine
1915 Swaine Can. Ent. 45, p. 97.
Description. Length 5.5 mm.; width 1.3 mm.; a ldng, slender, beetle, brown, shining, sparsely pubescent on front, deneely granulate punctate; clothed with long yellow
hairs; pronotum one-fifth longer than wide; th ccphalic margin broadly, evenly accurate
and finely margined, -a. broad deep ensargination just behind the middle; hind angles
rounded; the scutellum is strongly depressed very elongate and very sharply acuminate.
Elytia more than twice so long as wide, about as wide as the pronotum. The metasterum
is smooth and shining, finely punctured, the pubescence slender.

The sexes are readily distinguished; in the female the posterior is
more or less blunt, while in the male the elytra are divergent and spined.
Seasonal and Life-History. The adults excavate cylindrical mines

from a few inches to a foot long, extending directly through the bark
into the wood of large and small trees; in small trees the tunnel may
curve around the heart wood.
The female is often accompanied by several males, which are constantly at war with each other. The female produces a hundred or more
eggs, loosely deposited in the galleries, in clusters of 10 or 12.
The young larvae wander about the mines freely, reaching maturity
in five or six weeks. Both larvae and adults feed on the tender shoots

of the ambrosia fungus. When full grown, the larva excavates a cell

in which to transform. These pupal cells are cut parallel with the grain
of the wood and generally occur in groups of 8 to 12 along some of the
deeper passages. Some authorities claim that the species of this genus
do not attack healthy trees. The writer has taken them from perfectly
healthy Abies nobihis and Pseudotsugae taxifolia here in Oregon.
Dying, weakened, recently dead, and sometimes living timber of all
Pacific coast conifers except the cedar group (Thuja, Chamaecyparis,

etc.) are attacked. When attacked by numbers the tree is beyond re-

covery.
Range. Not uncommon in Southern British Columbia, Washington,
and Oregon.

Ecohomic Importance. The importance of this species is much
lessened by the fact that the healthy trees are seldom attacked. Loss
can he avoided by cutting and utilizing unhealthy timber as soon as

noticed and by removing all timber as soon after being felled as possible.
Family lpidae
Subfamily Cryphalinae
Genus Xyleborus Eich.
1864 Eichhoff, Berl. Ent. Zeit. p 37, 45, 56.
This genus includes the largest. number of species' of the Ambrosia
beetles. The sexes are different and the species are very difficult to
separate at present. There are many undescribed species, especially
in the West. The males are usually smaller than the females, sometimes they are wingless and remain throughout their lives in the gal-

leries where they develop.
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The female atarts a gallery usually having several branches. In
these branches are deposited 5 or 6 eggs which hatch in 6 to 10 days.
The young feed upon the fungus prepared for them by the adults and
pupate in the galleries and not in special cells. The. generation, from
the egg to the adult, only require3 about 5 weeks. Most of the brood
will be females, which will be fertilized by the males of the same brood.
The females may start a second brood in the same mines, but usually
leave to start new mines in the same or nearby tree. The males will
be smothered in the galleries by the growing up of fungus which they
are unable to consume.
A single member of this genus Xyleborus saxeseni Ratz. 1837
(Xyleborus xylographus Say 1826) attacks Douglas Fir.
Xyleborus xylogoraphus Say.

1826 Bostrichus Say, Journ. Nat. Sri. Phila. V, p. 256.
1857 Xyleborus Fitch, Ins. 4th III. Rept. p. 716.
Synonomy

1867 X. aesculi (male) Borhenk, p. 22:
1859 B. decolor (female) Boreldien, An. Ent. Soc., Fr. p. 473.
1854 Tomicus dohonhi (female) Walloston. Ins. Mod. p. 290.
1867 Xyleborus d.ryographus Ferrari, Borkenk, p. 21.
1837 Bostrichos saxeseni Ratzeburg, ]i'orstins 1:167.
1883 Xyleborus subdepressies Rey, Rev, dEnt. 2:142.
Description. Adult female. Length 2.3 to 2.5 mm.; width, .73 to .74 mm. Color
varies from yellow brown to black, easily distinguished from all other species of the

genus by its size and the sculpture of the elytral declivity and the regular rows of
small teeth on the first, third, fourth, and sometimes the fifth interspaccs; there is

some variation in color and in number of rows of teeth.
Male. Length 1.6 to 2 mm.; width .86 to .88 mm. Easily distinguished by its
general resemblance to the female, its small size, slightly flattened and bent form.
The male is wingless and spends its entire life in the mine.
The pupa is about the size of the adult, of a yellowish white color. Antennae
and wtng pads are prominent. The prothorax is sparsely clothed with line hairs as
is the dorsal surface of the abdominal segments. Male and female distinguished by size..
Larva. There are three molts in the larval stage, the mature larva is 2.8 to 3.0
mm. in length, color yellowish to yellowish white, head darker with dark hrown mandibles and brown longitudinal lines, head smaller in proportion to the body.
Egg. A yellowish white, shining, ovato about .5 to .25 mm.

Life-History. The fertilized females pass the winter in the brood
chamber; early in the spring they emerge to attack sickly, dying, or

entrance burrow is made in the sapwood, which leads
felled trees.
into a brood chamber parallel to the grain of the wood. This chamber
may be in the sapwood or deep in the heart wood. The insects seem
to prefer the edge of wounds, other insect burrows, or deep crevices for
points of attack. The female excavates a mine through the bark; after
the entrance mine is started, she is usually joinedby other females, one
of which will guard the entrance while the others do the excavating and
help expel the borings. The primary gallery usually extends into the
heart wood before eggs are deposited.
When the primary, gallery is completed, beds are made for the propagation of the ambrosia fungus, upon which the brood is to feed. The

fungus, viewed under the microscope, appears like a miniature forest
of bamboo, very light in color and each stalk surmounted by a small
ball (condium).
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The first eggs, which are few in number (5 to 10), are laid as soon
as the fungus gardens are started; they are placed without any protection near the end of the gallery or in short side galleries. Upon hatching, the young larvae begin feeding upon the ambrosia After the larva
of the first brood have attained a considerable size, there is a second
deposition of eggs, and so on, at intervals until a large number of larvae
have been reared. The larvae help extend the burrows and their excrement is used as beds for the fungus gardens; any surplus is either removed from the mines by the adults or packed in side galleries with
any dead individuals of the colony or remains of their enemies.
The females in a colony outnumber the males about 15 or 20 to one.
The females are fertilized by the males of the same brood.
During the spring and summer, eggs, all stages of larvae, pupae, and
adults will be. found in the galleries. The galleries and chambers are
constantly being extended to care for the enlarging family. Females
may leave the colony from time to time to start new colonies in the
same or a different tree, but the original colony will continue to work
in the old tree as long as the moisture content of the wood is favorable
to the growth of their particular fungus. The adults apparently live for
several years.
Hosts. As would be expected of a species with a vast geographical
distribution, this species has a wide range of hosts. Pinus, Pseudotsugae,

Picea, Abies, and Larix among the coniferae; and Hichoria, Quercus,
Fagus, Acer, Prunus, Pyrus, Costenea, Betula, T.ilia, Populus, Ulmus,

Alnus, Sorbus, and Aesculus are all attacked either in America or abroad.
Distribution. This species is found from the Atlantic to the Pacific,
from Canada to Mexico, and is also found throughout Europe, in Japan,
and some of the islands in the Atlantic.
Economic Importance. The effect of attack is to weaken the vital-

ity and hasten the death of the tree. It also ruins the lumber and

affords entrance to detrimental bacteria and fungi.
Enemies. Hubbard reports Colodium lineola Say, as a predaceous
enemy. The author has found remains of a Colodium beetle, in the
burrows. Clerus sphenicus is also an active enemy in the West.
ControT. It is readily seen that control measures must for the most
part be preventive. If trees are kept in good growing condition; and
if debris, weakened, 'dying, and dead trees are removed, and all broken
and dead parts diposed of, there is little danger of infestation. In the
case of ornamental or shade trees that have been recently attacked, an
application of coal tar creosote will often destroy the brood and prevent
further attack.
Family !pidae
Subfamily Corthylinae
Genus Trypodendron Steph.
1830 Stephens, Ill. Brit. Ent. III, p. 353.
1836 Xyloterus Erichson, Wieg. Archiv. I, p. 60.

In this genus the club of the antennae is oval, compressed and solid,
without articulations (T. politus excepted). The funicle is composed of
two parts, the first joint is large and stout, the remaining part is about

equal in length, forming a pedicel to the club, and is divided by two
indistinct sutures, thus causing the funicle to be four jointed. Eyes
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completely divided.

The head is large; prothorax broader than Jong,
strongly asperate in front in the female, less so in the male. Tibiae
are dilated, finely serrate on the outer edge, rounded at tip, and feebly
mucronate at the inner angle;tarsi have joints 1 to 3 rather stout,
nearly equal in length; fourth very small, fifth slender and as long as
second and third united. Small, stubby, dark-colored beetles, with
roundish prothorax, smooth more or less shining body.
*Typhodendron lineatus Oliv.
1795 Bostrichus Oliver, Ent. IV.

Generic Synonomy

(Bostrichus Oliver.
(Xyloterus Erichoen.
(Trypodendron Steph.
(Apate Kirby.

Species Synonomy

(lineatus Oliver.
(bivittata Kirby.
(bivittatus Mann.
(cavifrons Mannh.
(malanocephalus Fabr.
(rufitarsus Kirby.
A stout, shining, bronze-colored beetle, measuring about 1/ inch in

Description.
length. According to many descriptions there are pale stripes on the elytra.

Our

common species in Oregon may be a variety or a distinct species, since I have never
observed any signs of stripes, except on is single individual picked up on the beach at
Seazide, Oregon, October 22, 1916. Many Scolytids were found (alive but not very
active) where they had evidently been washed up by the waves on the beach.

The male and female work together in constructing the galleries.
The young are raised in separate cells, where they remain until they
reach the adult stage. Eggs are deposited in shallow niches, cut out
by the female, along the sides of the tunnel, and usually well back from
the entrance, the larvae extend these niches into short tunnels or larval
cradles in wlaich they pupate.

Work. The galleries of this species penetrate the sapwood and
heartwood and often branch considerably; the brood chambers, which

are arranged in series, extend above and below the main galleries.
Ambrosia fungus furnishes the food supply itnd the stain from this

fungus discolors the wood for some distance from the mines. Ips fasciatus
Oliv. is a predatory enemy of this species, according to Doctor Hopkins,
who has found it and ThanerocIers sanguineus Say associated with the
borer.

This beetle was observed working in large numbers in recently
felled Douglas Fir in the Cascade Mountains in April, 1915, and again
in the late fall on the lower Columbia River. It is a rather serious pest
in recently felled timber, and to prevent loss from the pin-hole galleries
it is essential that logs be removed from the woods to the mill as soon
as possible, or, if more convenient, rolled into water.
Hosts. This species attacka most of our North American conifers,
including the following genera: Abies, Pseudotsugae, Pinus, Picea,
Tsuga, Larix, and Juniperus. The author has taken a very similar if
not identical species from Sequoia also.
"If any of the synonyms are worthy of specifio standing, this species would probably be assigned to Typodendron cavifrons Mannh.
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Range. Found throughout the United States, Canada, Central and
Northern Europe, and Siberia.

Trypodendron ponderosae Swaine
1917 Swaine Can. Dept Agri. Tech. But. 14, p. 22.
Description. A species very near rufitarsas Kirby and cavifrons Mannh. resembling
thens in appearance and in habits.

This species has been working in Pinus ponderosa in Eastern Ore
gon and in Pseudotsugoe taxifolia on the west slope of the Cascade
Mountains. In the spring of 1915 the insects were found to be very
numerous near Breiten Bush Hot Springs and were attacking recently
felled Douglas Firs, doing considerable damage to the sapwood. So far
as known they do not attack living trees and the principal damage resulting from their work is that their tunnels give destructive fungi and
bacteria an opportunity to enter the wood.
Family lpidae
Subfamily Corthylinae
Genus Gnathotrichus Eich.
1S68 Eichhoff, Berl. Ent. Zeit. p. 275.

The species of this genus are all small, cylindrical, thorax long,
dark brown or black in color. The sexes are very similar in general

Fig. 15.

Work cf Trypcdenclron ponderosoe in Douglas Fir.

appearance. The males can be distinguished from the females by the

stronger development of the tubercules or teeth at the end of the body.
All members of the genus are wood borers, tunneling the sapwood and
often the heartwood. The mines are filled with ambrosia, upon which
the larvae and adults feed. The young are reared in separate cells
opening off the main gallery.
Owing to the fact that the sexes of many species are hardly dish
tinguishable, and to the further fact that the species has a very wide
distribution, there has been considerable confusion and some synonomy
connected with the members of this genus. At the present time there
are at least two species known to attack Douglas Fir.
Gnathotrichus retusus Lee.
1568 (Cryphalus) Leconte, To. Am. Ent. Soc. II, p. 155.
1876 (Pityopthorus) Leconte, Proc. Am. Phil. Soc. XV, p. 350.
Description. Seaes similar in general appearance, small, length about 3 mm.;
width .75 mm. Blackish brown ni color, appendages yellowish. in the female the
front is finely and conoergently striate; posterior callosity of elytra less prominent;

antennae with long bristles rising from the anterior margin of each joint. Male
head shining, sparsely and strongly punctured; posterior callosity of elytra more
prominent, club of antennae with c few short stiff hairs.
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Seasonal and Life-History. They mine the sapwood and heartwood
of injured, dying, and recently dead trees, logs, stumps, and large limbs.
Occasionally they will be found working in living and healthy trees.
The adult beetle enters through the bark and penetrates the wood,

making a cylindrical tunnel about 1 mm. in diameter; after attaining
a depth of 2 or 3 inches the gallery may, and usually does, branch in more
or less irregular fashion. Though the galleries branch considerably, all
parts' of the same gallery will be on the same horizontal plane. Usually

one long side-tunnel is cut about an inch inside the bark; this gallery
runs parallel to the annual rings. Outside the entrance hole will be

found a quantity of fine white borings lodged in the bark scales, etc.
The elongate eggs are deposited in cup-like niches cut by the female
both above and below the main galleries. Each niche contains a s1ngle

The larva hatching from this egg lengthens its niche slightly,

egg.

grows, and transforms to the adult within this cradle.
The food of both larvae and adults is a s'peciep of Ambrosia fungus
which grows upon the walls of the tunnels. The broods reproduce and
continue to extend their galleries as long as the wood of their host is
in the proper state for growing the fungus.
There are undoubtedly two broods a year and these are not regular
since larvae, pupae, and adults are present within the galleries at almost
any season of the year.
Control. The control methods are purely preventive, since nothing
can be done to exterminate a brood once it is established within the tree.

Since the broods usually enter the logs in the spring and early

summer, all logs cut at this time should be removed as soon as possible;
and since the insects will not enter logs which are dry or partly seasoned,
where logs cannot be removed at once they should be placed where the

sapwood will season as quickly as possible, that is, where there is a

free circulation of air and plenty of sunshine. Lumber sawed from fresh

timber should be placed where the surface will dry rapidly as these
beetles sometimes attack lumber which is damp or has fermenting sap
in it.
Range. British Columbia to Central California, east into the Rocky
Mountain States, Arizona, and Nevada.
Hosts. Douglas Fir, Western Hemlock, and some Pines and Abies.
Gnathotrichus sulcatus Lec.
1868 Cryphalus sulcatus Leconte, Tr. Am. Ent. Soc. II, p. 155.
Distribution. Pacific Coast and Rocky Mountain region from British
Columbia into Mexico.
Hosts. Pinus, Tsuga, Pseudotsuga, Abies, Picea, Thuja, and Sequoia.
Excavates numerous branching galleries from a central burrow, the
brood living in closely joined side chambers, in the sapwood and heartwood of Western Hemlock, Douglas Fir, Western Red Cedar, and Grand
Fir.

The history and habits of this species are essentially the same as

for G. retusus Lec.

