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SuspivisioNn B.

West of western Montana and southwestern Idaho, scuth through the Sierra Nevada

Mountains of Californda. .......... .. ... .. . .. Species 9, page 105.
Western South Dakota and southern Wyoming, southward through Utah, Colorado,
Yo southern Arizona and New Mexico.................._.. Species 10, page 109.
Northern California, southward in Sierra Nevada, into San Bernardino County, Cali-
fornda. ..o Species 11, page 114.

DIVISION I1.
Suppivision C.
Maine to western Michigan, southward into northwestern West Virginia.
Species 12, page 117.
Northern Idaho and Montana, south to southern Arizona and New Mexico, and north-
ern Washington, south into Santa Barbara County, California. Species13, page 121.

Section ug.

Maine to northeastern Minnesota, southward to central Pennsylvania.
Species 14, page 126.
Northern Idaho, east to western South Dakota, southward to southern Arizona and

NewMexico..... ... . ... ... Species 15, page 130.
Alaska. ... Species 16, page 133.
Alaska?, along the coast to northwestern California. ..., .. Species 17, page 135.
Lake Superior region................. ... ... .. Species 18, page 138.
Western Montana southeast to central Colorado. ... ... . Species 19, page 140.

Highermountaingol New York,Pennsylvania, and WestVirginia. Species 20, page 142.
Central Europe to Denmark, Russia, and eastward into Siberia. Species 21, page 143.

Susvivision D.

Atlentic States south of Massachusetts, to Tampa, Florida, westward to western West

Viginia and Pexas. ... ... .. Species 22, page 147.
Mountains and foothills of North Carolina, northward into Maine and northwestern
Washington, southward into Guatemala . _......_. ... Species 23, page 151.
Guatemala..._.___....... . .. ... Species 24, page 157.

TABLE SHOWIN G RELATION OF SPECIES TO HOST TREES.
DIVISION T,
Section at.

Species 1. Pinus lambertiana, ponderosa.
Species 2. Pinus ponderosa var. scopulorum, edulis; Pseudoisuga taxifolia.

Section a2.
Species 3. Pinus scopulorum.
Species 4. Pinus strobus, lda, rigida, virginiana, pungens, echinata, glabra, palustyis;
Picea rubens and excelsa.
Species 5. Pinus scopulorum.
Species 6. Pinus teocotl?, lejophilla, and ayacahuile?
Species 7. Same as 6.
Species 8. Pinus arizonica, scopulorum, and chihuahuana.

Susprvision B.

Species 9. Pinus monticola, lambertiana, ponderosa, movrayana; Picea engelmanna.
Species 10. Pinus flexilis and strobiformss.
Species 11. Pinus lambertiana and ponderosa.
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DIVISION 11.
Seetion ai.
Species 12. Lariz laricina.
Species 13. Larix occidentalis; Pseudotsuga laxifolic wnd macrocurpa.
Species 14. Picea mariana, rubens, cunadensls.
Species 15. Picea canadensis and engelinanni.
Species 16, Picew canadensis.
Species 17, Picea sitchensis.
Subseclion bg.
Species 18. Pinus strobus.
Species 19. Pirus murrayana; Picea engelnni.
Species 20. Picea rubens.
Species 21. Pinwus, Picea, Adbies?, Luric.
SUBDIVESION ).

Species 22, Pinus strobus, ludy, rigidu, serotina, echinala, ])(LZ’L.LSU"I:S.

Species 23, Pinus strobus, monticolu, lanbertiona., sl,l'()bifw‘vm.s-Z pfm:r/crusa, Sl'f)[}ltl(l./'!lllll,
Jeffreyi, chiluahuana, murrayena, radalae, rigide, virginviana; Laria laricina;
Picea rubens, canadensis, exeelsa.

TABLE OF HOST TREES.

Dendroctonus spe- Dendroctonus spe-

cies ntunber. cies nutnber.
Pinus strobus ........... 4,18, 22, 23. Pinus cehinala. ... 4,22,
monticold. ........ 9,23, glabra. ... L.
lambertiona.. . . .. _. 1,9, 11, 23. pulustris .. ... ... o4, 22,
Hewtlis. . ..o ... 10.- I sylvestris.. ... .. .. 23,
strobiformis. .. .. .. 10, 23. teoestl. ..o .. G, 7.
edulis............. 2, 23. feqophilla......._ .. 6,7.
aArizoniC. ... .. ... 8,23. ayucahwite. . ... .. G, 7.
ponderosit. ......... 1,9,11,23. Larie laricina_ ... ..., 12,23,
scopulorum........ 2,3,5,8,10,23. occidentalis. . ... .. 13.
Jeffreyi. .. ... 11, 23. Picea mariana. ... ... .. 14. ‘
chiluahuena. ... ‘3,8, 23. rubens. ... 4,14, 20,92, 23,
MUTTAYANAL - - ... .. 9,10, 19, 23. conodensis.......... 14,15, 16,23,
radiata. ... ... 23. engelmanni. ... 9,10, 15, 19.
teede . oo ... 4,22, Sttehensis. ... ... .. 17.
rigida. < ooeneoo ... 4,22,23, ‘ exvelsu. ..o L. 4,23,
seroting........... 22. | Pseudoisugu taxifolia. .. .. 2,13,
VEGIANG. ... - . .. 4, 23. i macrocarpa. . 138,

pungens........... 4.

REVISION AND SYSTEMATIC NOTES, WiTH DESCRIPTIONS OF
NEW SPECIES.

DISTINCTIVE GENERIC CHARACTERS.

Adult (figs. 1, 2, 3).—Antennal funiculis 5-jointed; club broad,
thickened at base, compressed toward apex; and usually with 4 dis-
tinct segments, the sutures curved or nearly straight; tarsi with joint
3 bilobed; tibia with inner angle produced and armed with a single
tooth; outer angle oblique and armed with 3 or more stout teeth;
distinet dorsal impression toward apex for the retractile tarsus.
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Anterior cox® approximate or subcontiguous. Abdominal sternites
with ends of sutures 4, 5, and 6 strongly recurved., Body cylindrical,
subelongate to stout, ranging in color from reddish and brown to
deep black. Head prominent and large, with distinect epistomal proc-
ess at anterior margin of front. Eyes transversely placed and
oblong-oval to oblong-ovate. Antennal Insertion in front of ventral
end of eye. Pronotum with sides nearly parallel to narrowed and
constricted toward head, one-fourth to one-third broader than long.
Elytra with base elevated and rugose, remaining surface rugose, with
punctured striz and the declivity convex to subconvex.

Pupa (figs. 37, 38).—The pupais of the general size of the adult, and
is distinguished by its broad prominent head, and the form of the pro-
thorax. The sculpture and armature vary wich the age of the specimen.
In the preimaginal stage the granules and spir.es become more obscure.

Larva (text fig. 39; Pl VIIT).~The bedy of a matured larva
of a given species is somewhat longer than the adult or pupa, and
is cylindrical, deeply wrinkled, legless, and with a few long hairs on
each segment, becoming longer on the posterior ones. The head
is moderately large, shining, yellowish, and with a few hairs on the
scutellar lobes. Front distinct ; antennwe present, but obscure ; eye
spots not present. The thoracice segments ar2 larger and more prom-
inent in some species than in others, Abdominal segments 1 to 9 are
of about equal width and length; 10 is represented by the anal lobe.

Fgg.—Short, oval to oblong-oval, pearly white and shining, and
apparently without sculpture and specific characters, except in rela-
tive size, corresponding with the size of adult representatives of the
species,

Galleries.—The primary or egg galleries are excavated in the inner
bark and sometimes mark or groove the wood and vary in their course
in the bark of the tree from transverse and winding to longitudinal
and straight, and normally are of the single unbranched type.

Distribution (Pl. II).—Eastern continent: Central and northern
Europe, from Denmark into Siberia, Western continent: Guatemala,
northward through the United States into Alaska and Labrador.

Host trees.—Pinus, Picea, Pseudotsuga, Lariz, and Abies, the latter
rarely, if at all.

BIBLIOGRAPHY AND SYNON YMY OF GENUS.

Erichson, 1836, pp. 52-53, original description, to include D. micans (Kug.)(type), D.
terebrans (Oliv.) (cotype), Myelophilus pintperda (L.), Myelophilus minor (Hartig), and
Carphoborus mirfimus (Fab.). Eichhoff, 1864, pp. 26-27, P1.1, 1igs. 5,6, 7, tibia, maxilla,
labium, revised description to include the single Buropean species, D. micans (Kug.).
Lacordaire, 1866, pp. 360-361, revision to include D, micans (Kug.) and D. terebrans
(Oliv.). Zimmerman, 1868, pp. 148-149, revision toinclude Crphoborus bifurcus Eich o
D. terebrans (Oliv.), and D. Jrontalis Zimm. Le Conte, 1868, pp. 172-173, revision 1o
include D. terebrans Lac., D. obesus (Mann.), D. rufipennis (Kirby), D. punctatus Lec..
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Pronotum with a few reclining long hairs on the anterior half, remain-
ing areas with very few and stout pubescernce. Se(:,ondary sexual
characters: Pronotum with transverse ridge extending across the
anterior area to near the sternum. Elytral declivity moderate}y
smooth and shining; interspaces finely and densely punctured; strie
fine, with punctures scarcely visible. o )
Typical female labeled “type of revision,”’ name label, ““Hopk.
4/18/02,” second name label, “Hopk. Jan 16/08, Pinus pondaroscf;
Hopkins, collector, 3/24/99, Grant’s Pass, Or., 9, Hopk. U. S. 84.

| |

Fig. 44.—Dendroctonus brevicomis: Bgg galleriez. (Original.)

Type male in Le Conte collection, labeled “Cal.,” examined by
writer. o ‘

Typical male: Length 4.6 mm. 'Agree.s wish fen.ml.e, except in the
more prominent frontal tubercles each side (f a distinet groove apd
a transverse impression instead of an eleva‘§1011 across the anterior
area of the pronotum, and the elytral det.:livzty slightly less ‘s‘hlmng.

Typical male labeled “type of drawing,” name label, “Hopk.

1/16/08, Pinus ponderosa, Hopkins, collector. 3/24/99, Grant’s Pass,

Or., ¢, Hopk. U. 8. 34.”
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Variations.—Length, 3 to 5 mm.; color light brownish to nearly
black; punctures of pronotum ranging from moderately coarse to
very fine, elytral strie not at all impressed in some examples, in
others the impression and punctures more distinet, but never as
distinet as in the majority of D. barberi. The elytral rugosities
also vary from very fine to moderately coarse. The front varies
greatly, from convex without tubercles to deeply grooved and with
prominent tubercles. The epistomal process varies from the nor-
mal concave form with angles elevated and lateral margins strongly
oblique to flat with rounded apex and luteral margin suboblique.

Distinctive characters.—

The adults of this species 4ty
are at once distinguished — ersans b
from its nearest ally, D. ,ﬁ‘,
barberi, by the finer rugo- i 'Ii'.m l{, o
sities of the elytral inter- e
spaces and the much less
distinctly impressed strize.

Revisional notes.—The a-|
labeled type in the Le
Conte collection agrees
with the description, ex- P
cept that the prothoraxis
not nearly vwice as broad
as long. Tt is certainly |
distinet from D. frontalis.
The specimens in the Horn
collection under D. fron-
talis that evidently repre-
sent part of the material - o

f . Fig. d5.—Dendrocionus brecicomis: Bark showing, ¢, pupal
on which Doctor Dietz cells; b, exit burrcws; ¢, piteh tubes. (From Webb.)
based his revision, include
one specimen of D. frontalis labeled with red disk, one speci-
men of D. brevicomis labeled “Cal.,” ore specimen of D. barberi
labeled “Williams, Ariz. 7. 28, one specimen of D. arizonicus(?)
“Williams, Ariz. 7. 28, and one specimen without locality label.
One specimen was also received from Dietz, under D. frontalis,
labeled “‘ Arizona,” which proved to be D. barberi. In 1898 D. brevi-
comis Lec. was not represented in the U. S. National Museum. There-
fore it appears that up to 1899 there were unly two specimens of the
species in the large collections of the countiry.

Pupa.—TIr. addition to the divisional and subdivisional characters,
the pupz range in length about the same as adults; the apices of the
front and middle femora are smooth; abdominal tergites 3, 4, 5, and
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6 with small pleural spines, 1 and 2 without distinct dorsal and lateral
spines. Pupal type labeled “Topk. U. S. 34.”

Larva (PL. VIII, fig. 1).—In additi(')l} to th(? divisional and subdivi-
sional characters the larvae range slightly longer than the pupa.
Epistoma distinetly elevated. Front without median convem?y;
clypeus with apex subacutely emarginate; shoracic segments with
prominent sternal lobes; the sternellar lobes with distinet foot calli;

- " 2?7
apex of abdomen subtruncate. Larval typelabeled “ opk.U.S.25a.

Galleries (figs. 44, 45)—Tgg galleries subtmnsvers.ely winding;
eggsisolated; larve concealed in inner bark; pupal cells in outer bark.

Distribution (fig. 46) —Moplk. U. 8.) California: McCloud, Badger,
Chester, Wawona, Sterling, Summerdale, Yosemite, Ballard. Montana:

e,
Sum e

Fic. 46.—Dendroctonus brevicomis: Distribution map. (Original.)

Missoula. Oregon: Grants Pass, Joseph. Washington: Bucl?eye (1.1e:u'
Spokane), Chelan.  Idaho: Moscow, Smiths I erry, Centerville, Stites,
Kooskia (Harris Ridge), Pioneer (Grimes Pass), Garden Valley,
Placerville, Cedar Mountains, Troy.

Host trees.—Pinus ponderosa and P. lambertiana.

Identified specimens.—Le Conte, 1; Horn, 1; Hopk. U. S., several
hundred, including all stages and work.

BiBLIOGRAPHY AND SYNONYMY.

Dendroctonus brevicomis Le Conte, 1876, p. 386, original description, synopsis,
localities. Packard, 1887, p. 177, Le Conte quoted. Packard, 1890, p. 722,
Le Conte quoted, Hopkins, 1899a, p. 895, reference. Hopkins, 1899b, pp. ‘13,
29, 26, first records of habits, hosts, etc. Hopkins, 1501b, p. 66, habits, galleries,
etc. Hopkins, 1902a, p. 3, name restored. Hopkins, 1902¢c, p. 21, note. - Hop-
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kins, 1903b, p. 281, mentioned. Lopkins, 1904, p. 18, habits, distribution, cte.

Webb, 1906, bulletin, Pls. 11, 111, figs. 7-12, stages and work illustrated, full

account of habits, life history, ete. THopkins, 1908, pp. 162-163, depredations.
Dendroctom s frontalis (not of Zimm.) Dietz, 1850, p. 32 (in part), California.
Dendroctonus brevieornis Dietz, 1890, p. 32 (in part}, Calitornia.

2. Dendroctonus barberi n, sP.
(PLILL, fig. 2.

Adult.—Type of species, female: Length, 4.5 mm.; very dark
brown. Jilytra and elytral declivity without long hairs. Iead with
front convex, with slight elevation each side of o faint median groove.
Elytral ragosities moderately coarse and dense; strixe distinctly
impressed. Pronotum with a few long bairs on the anterior half of
the lateral area, the remaining area with very fine and short pubes-
cence. The secondary sexual charactets are the swue as in the
preceding species.

Type labeled “Type No. 7444, U.S.N M7 name label, “Hopk.
1/15/08, ¢, individual £, Barber & Schwarz, Colllectors], Williams, Ar.,
7.6” (=June 7). ‘ =

" Male type: Length, 4 mm. Front with prowminent tubercles each
side of a distinet groove. Pronotum without transverse ridge across
the anterior area, but with a broad “ransverse impression.  The
elytral declivity shining, with strial punctures distinet and interspaces
slightly more rugose than in the female.

Male type labeled ““ ¢ type,” otherwise same as female, except type
number.

Variations.—Length 2.5 to 4.7 mm., color from brownish to black.
The frontal and prothoracic variations are similar to those of D.
brevicomis. The elytra vary from rugosities moderately coarse and
obtuse to distinctly coarse and acute, and strie from moderately to
very distinctly impressed, and the punctures from obscure to d istinet.

Distinctive characters.—The adults of D. barberi are at once distin-
guished from the next species by the absence of long hairs on the ely-
tral declivity, and from D. brevicomis, to whicl it is closely allied, by
the prevailing coarser rugosities of the elytral interspaces and the
distinctly impressed striz. Some systematists might concede these
characters of no more than subspecific or varietal value, but it must
be remembered that in this genus there is a close general resemblance
of allied species and that the characters which in other genera would
be of special value in specific distinction are so variable and ncon-
stant in this as to be of no value. Thercfore any constant or prevail-
ing character of distinction, even if it does seem msignificant, is of
vastly higher value than would otherwise be allowable, especially

when it is supported by differences in physiological characteristics.
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Revisional note.—This species is not represented in the Le Conte
collection. One specimen labeled ‘Williams, Ariz., 7.28, 151, and
one without label found in the Horn collection, both under D. frontalis,
and one specimen labeled “‘Ariz.,” received from Doctor Dietz under
D. frontalis, all belong to D. barberi. These were evidently before
Doctor Dietz when he prepared his revision of D. frontalis, bid.

Pupa.—In addition to the generic, divisional, and subdivisional
characters, the apex of the front and middle femora is smooth; abdom-
inal tergites 3 to 6 with very small dorsal, lateral, and pleural spines;
1 and 2 without dorszl or lateral spines; 3 to 6 with minute dorsal and
lateral spines; 7 and 8 smooth, and 9 with smzall pleural spines. Pupal
type, labeled ‘“Hopk. U. S. 5030” (in aleohol), differs from pupa of
D. brevicomis in the absence of lateral spines on abdominal tergites
3 and 4; but these, with other pupal characters, are so variable that

T16. 47.— Dendroctonus barberi: Egg galleries. (Original.)

not much reliance can be placed on any of them to separate closely
allied species.

Larva—In addition to the generic, divisional, and subdivisional
characters, the clypeus has the apex broadly emarginate instead of
subacutely emarginate, as in D. brevicomis. It also differs in the
more rounded apex of the labrum and in the more distinctly rugose
mandibles. Larval type labeled “Hopk. U. 8. No. 5129” (mounted
and alcoholic).

Galleries (fig. 47).—In addition to the divisional and subdivisional
characters, the egg galleries are usually distinctly transversely wind-
ing, thus differing from D. brevicomis; otherwise there is little
difference.

Distribution (fig. 48).—(Hopk. U. S.) Arizona: Williams, Flagstaff,
San Francisco Mountains, Grand Canyon, Walnut Canyon, Dead Man’s
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Flat, Show Low, Santa Catalina Mountains. New Mexico: Vermejo,
Santa Fe, Meeks, Capitan (Mountains), Clouderoft. Texas: Davis
Mcuntains. Colorado: Fort Garland and Monte Vista.  Utah: Esca-
lante and Panguitch. Additional locclities from other collections.
(H. & S.) Chiricahua Mountains, Ariz.

Host trees—Pinus ponderosa var. scopulorum (very common), P.
edulis (vore), and Pseudotsuga tazifolia (rave, probably abnormal).

Identified specimens.—Horn collection, 2; Dietz, 1; U. S. N. M.,
H. &S, 2, B. &8, 62; Hopk. U. 8., more than 400, including all
stages and work.

~,
N

e
Y
1
1
\

Fi1G. 48.—Dendroctonus berberi: Distribution map. (Original.)

BIBLIOGRAPHY AND SYNONYMY.

Dendroctonus frontalis (not of Zimm.) Dietz, 1890, p. 32 (in part), Arizona.
Dendroctonus arizonicus Hopkins, 1902a, p. 3 (in part), manuscript name only.
Dendroctonus n. sp. Hopkins, 1904, pp. 42, 44, habits, host, distribution, ete.
Dendroctonus brevicomis var. barberi Hopkins, 1906b, p. 147, PL. IV, fig. 9, anatomy
of larval head, manuscript name. ’ ‘

8. Dendroctonus convexifrons n. sp.
(PL I, fg. 2.

Adult.—Type of species, female: Length, 6 mm.; reddish-brown
shining. Klytral declivity with long hairs. Head with front convex"
without median frontal groove or tubercles, but with posterior .impres-]
sion. Elytral rugosities moderately coarse, but not densely placed,
fzxcept toward the base; striee faintly impressed and with rather coarse,
indistinet punctures. Pronotum with long, erect hairs on the entire
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lateral area, the remaining area with short, erect, and sparse pubes-
cence. Secondary sexual characters: Proaotum with transverse
ridge across the anterior area, extending te the sternum. Elytral
declivity shining; striee very slightly impressed; punctures obscure;
interspacial granules sparse and small, but distinct.

. Type labeled “Type No. 7445 U.S.N.M.,” name label, “Hopk.
1/16/08, Pinus ponderosa, Hopkins, Colr., 9/8/02, Williams, Ariz., ¢,
Ilopk. U. S. 1109.”

Male type: Length, 5.6 mm. Front convex and with faint anterior
and posterior impressions, but without frontal groove or tubercles.
Pronotum without transveise elevation. Elytral declivity less shin-
ing; strie more impressed, with more distincet punctures and the inter-
spacial granules distinetly coarser than in the female.

Male type labeled 38 type;”’ otherwise same as female, except
type number. '

Variations.—The length varies from 4 to 6 mm., with the average
at about 5.5 mm.; the color ranges from reddish to black, with red-
dish-hrown prevailing; front ranges from completely convex without
median impression to more or less distinctly impressed, but never
with frontal tubercles. The punctures of the pronotum vary as
usual, and the dorsal area ranges from the absence of a longitudinal
median space or line to a distinct elevated line.

Dustinctive characters—The adults of D. convexifrons are at once
distinguished from D. approzimatus by the more slender form and
shining appearance, and the prevailing convex front in both sexes,
which latter character also distinguishes small examplés of the species
from large examples of D. arizonicus. The long hairs on the elytral
~declivity render it absolutely distinet from D. barberi, to which it
appears to be more closely allied on account of pupal characters.

Bevisional notes.—This species is not represented in the Le Conte
collection, but among the three specimens in the Horn collection,
under D. approzimatus Dietz, there was one labeled “N. M.,” which
certainly must be referred to it. :

Pupa.—In addition to the divisional and subdivisional characters,
the front and middle femora are smooth or with minute apical
granule; abdominal tergites 1 and 2 without <lorsal spines but with
one or two lateral granules; 2 to 6 with very small lateral spines, and
3 to 6 with very small dorsal and lateral spines, becoming more
prominent toward the sixth; 7 and 8 smooth and 9 with widely
separated caudal spines. Pupal type labeled “Hopk. U. S. No.
5090.”

Larva.—In addition to the divisional characters, the front has a
median smooth, shining convexity; mandibles distinctly rugose on
lateral area toward base; labrum with apex broadly rounded and
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clypeus with apex broadly emarginate. Stermellar lobes of thoracic
segment without foot calli. Larval type labeled “Hopk. U. S. No.
5078.7 :
Galleries (fig. 49).—Egg galleries longitudinally winding; egus
isolated ; larval mines exposed in inner bark; pupal cells in outer bark.
The galleries of this species are at onco distinguished from those
of D. barberi and D. approzimatus by the exposed larval mines.

I16. 49.—Dendroctonus convezifrons: Egg galleries aud ferval mines. (Original.)

These three species usually infest the same tree, and often all of
their galleriés are represented in a piece of Fark.

Distribution (fig. 50).—(Hopk. U. S.) Amzona: Williams, Flagstafl,
Show Low, Paradise, Santa Catalina Mountains, and Chiricahua
Mountains.  Colorado: Las Animas County, La Veta, Fort Garland,
and Monte Vista. New Mewico: Clouderaft, Meeks, Capitan, Fort
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Zimm.,” red disk (= Carolinas), which should stand as the type, and
the other two labeled “Type 2”7 and “Type 3,” same locality.
There are also two specimens, one labeled “Specimen 4, Lake Supe-
rior,” and the other labeled ““Specimen 5, Va.”” Both of these agree
with the West Virginia form. In addition, there are three specimens
labeled with an orange disk (=Georgia), one with licht green disk
(=Middle States), all of which were doubtless before Lie Conte when
he drew up his revised description.

The series in the Horn collection, which was evidently before Doc-
tor Dietz when he drew up his revised description, includes but one

T
H‘;l!‘[gs.f‘i‘lf%",r,m .
{ i
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"  |
!
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R
Fic. 52.—Dendrocto- Tia. 53.—Dendrocionus fron- Y16, 54.—Dendroctonus frontelis:
nus frontalis: Ter- talis: Beginning of egg galler- Bark showing, a, pitch tubes; b,
mination of egg gal- fes; @, in living bark; &, in entmncfa b.urrow; ¢, egg gallery;
leries. (Original.) dying bark; ¢, marked on d, ventilating burrow; e, pupal
surface of wood (white area cells; f, exit burrows; g, inner
represents normal appear- bark; k, outer bark. (Original.)

ance of wood preserved by

resin). (Original.)
specimen labeled with red disk (=Carolinas). The specimens men-
tioned, together with two or three specimens in the United States
National Museum, were probably all that were in the larger collec-
tions of the country up to 1890. .

The form which in 1891 and 1892 extended northward from the
normal range of the species into Virginia and West Virginia is repre-
sented in the revision series by specimens labeled “Topk. W. Va. ¢
individual 1”7 and “Hopk. W. Va. ¢ individual 1.” The West Vir-
ginia female differs from the typical South Carolina female in a more
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rugose front, prothorax slightly narrow in front, with a few short and
long hairs on sides and the punctures of anterior dorsal surface
coarser toward base and fine toward anterior margin; clytral rugosi-
ties more acute; strial punctures coarser and moro distinet; elytral
declivity witl: longer and more numerous hairs. The West Virginia
male differs from the typical North Carolina male type in the more
shining front, with punctures more distinct, while the pronotum and
elytra show the corresponding differences mentioned under the
female individual 1. At one time it seemed to the writer that this

i

|

‘h‘.l I ] ‘
-F1G. 53.~Dendroctonus frontalis: Bgg gal-
lery in living tree marked on surface of
) weod six years before block was cut
. frean tres. @, Mark of gallery on origi-
northern fOI‘Hl was \VOI‘thy of Spe(ﬂﬁc . surface; b, resinous vood; ¢, surface

o e . ; et . scacsin years later; d, original surluce
dlStlnt:IO'Il,. and the manuscl_lpt.name or T-yerr-old annual layer of wood; £,
of D. p’&mczda was ])1‘OPOSGd for 1(}, but six subseyuent annual layers of wood
X formed over original wound. (Origi-
it was later found that some southern ') oo ol wound. (Ovigt
examples showed the same, and even
greater, variations from the type. Therefore, since the species had
disappeared from its northern range, it was decided that it would not
be advisable to recognize it as specifically distinct.

Pupa.—In addition to the divisional and subdivisional characters
the apices of the front and middle femora are armed with sinall
apical spines o- granules. Abdominal tergites 1 to 6 without pleural
spines; 1, 2, and 3 without distinet dorsal an: lateral spines; 4 to 6
with a pair of dorsal spines and one or two lateral ones; 7 and 8 with

16, 55.—Dendroctonus frontulis: Old egg galleries
in living tree, with surrounding callus of new
wood. (Original.)
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a few dorsal granules, and 9 with medium-sized caudal spines. Pupal

type labeled “Hopk. U. S. No. 2968.”

Larve.—In addition to the divisional characters, the front has a

- distinct, median, smooth, shining convexity produced toward vertex;

clypeus short, broad, with apex deeply emarginate; prothoracic seg-
ments very large and sternellar lobes with distinet foot calli. Apex
of abdomen truncate. Larval type labeled “Hopk. W. Va. No. 5976.”

The frontal convexity is more rugose in some specimens than in
others. s

Galleries (figs. 51-56).—Egg galleries sublongitudinal, winding; the
eggs isolated; larval mines exposed; pupal cells in outer bark.

Distrbution (fig. 57).—Hopk. W. Va.) West Virginia: Hamp-
shire, Monongalia, Hardy, Pendleton, Randolph, Pocahontas, Tucker,
Kanawha, Raleigh, Greenbrier, and Wood counties. Virginia: Port

T1a. 57.—Dendroctonus fronialis: Distributicn map. (Original.)

Republic. Work observed in southern Peansylvania, Maryland, and
Virginia (author). (Hopk.U.8.) Alabama: Calhoun, Montgomery.
Arkansas: Hampton. Georgia: Clyo, Thomasville, Demorest. Loutsi-
ana: Singer, Wilson. Maryland: Near Curaberland. North Carolina:
Tryon, Pisgah Ridge, Fletchers, Boardman, Pink Beds, Biltmore.
South Carolina: Chicora (Pregnalls). Tennessee: Ducktown. Texas:
Call, Deweyville, Kirbyville, Beaumont. Virginia: Green Bay, Glen
Allen, Auburn Mills, Virginia Beach. Districtof Columbia: Washington.
Addational localities represenied in other collections: (Le Conte) Lake
Superior, Michigan. (There may have been some mistake in regard to
the labeling of this specimen, since it is not likely the species will ever
be found that far north.) (H.& S.) Haw Creek, Florida; Cobbs Island,
Virginia; (A. M. N. H.) Black Mountains and Mount Graybeard,
North Carolina; (Barber) “ western Indian territory’” [Oklahomal.
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Host trees.—Pinus strobus, P. teda, P. rigida, P. virginiana, P. pun-
gens, P. echinata, P. glabra, P. palustris, Picea rubens, and P. excelsa.
Ldentified specimens.—Le Conte colleclion, 9; Hom, 1; U.S.N.M.,
H.&S.,5; D.A.,7; Barber, 2; Hopk. W. Va., 68; Hopk. U. S., more
than 150, including all stages and work.
BinriograraY AND SYNONYMY.

Dendroctonus frontalis Zimmerman, 1868, p. 149, original description, type, locality,
Carolina. Le Conte, 1868, p. 173, synopsis and reference to p. 149. Le Conte,
1876, p. 336, revision, synopsis, synonymy excluded, bibliography, localities.
Packard, 1887, p. 177, Le Conte quoted. Packard, 1890, p. 722, Le Conte quoted.
Dietz, 1890, p. 82, in part, fig. 6, antennaand epistoma. Hopkins, 1892a, pp. 64-65,
depredationsin W. Va. Hopkins, 1892b, p. 353, importation of enemy. Schaufuss,
1892, p. 316, introduction of enemy. Hopkins, 1893a, pp. 187-189, habits, ete.
Hopkins, 1893b, p. 143, No. 77 and index, habits, host, distribution, enemies.
Hopkins, 1893c, p. 213, No. 301, same as 1893b. Hopkins, 1893d, pp. 123-129,
habits and enemy. Lintner, 1894, p. 292, roference to Hopkins. Topkins,
1894a, pp. 71-76, same as Hopkins 1893d. Hopkins, 1894c, p. 848, insects, birds,
and forests. Lintner, 1895, same as 1894. Hopkins, 1896, pp. 246-250, disap-
pearance in W. Va., occurrence in N. C. Hoplkins, 1897a, pp. 2941, importation
and distribution of enemy. Hopking, 1897b, pp. 35-36, enemy, etc. Hopkins,
1897¢, pp. 79, 94, 95, P1. I, dead trees, fig. IV, Clorus formicarius L., discussion of
habits, efc., pp. 147, 151, reprint from 1896. Chittenden, 1897, pp. 67, 75, fig.
43, adult, destructive habits. Schwarz, 1898, p. 81, habits and disappearance.
Hopkins, 1898b, pp. 104-105, habits, etc. Hopkins, 1899a, pp. 894-414, ete. (sce
index), full account, all stages and work illustrated and described, natural enc-
mies, hosts, distribution, bibliography, etc. Hopkins, 1899h, pp. 11, 18, 14,
reference to habits. Hopkins, 1899¢, p. 343, disappearance in W. Va. due to frces-
ing. Chittenden, 1899, pp. 55, 56, fig. 5, habits, ete. Ulke, 1902, pp. 36, 56, host,
habits, etc., in D. C. Hopkins, 1903a, p. 5%, vecurrence and habits in southern
States. Hopkins, 1903b, pp. 270, 275, figs. 26, 27, 28-32, stages and work, with
account of habits, life history, etc. Hopkins, 1904, pp. 41, 42, 44, PL. 1, fig. 2,
PL. VII, figs. q, b, stages and work, account of distribution, habits, cte. Felt,
1905, p. 6, reference. IHopkins, 1906¢, p. 81, mentioned in compurison. Webb,
1906, pp. 20, 22, mentioned. Hopkins, 1908, p. 163, depredations.

Bostrichus fronialis (not of Fab.) Zimmerman, 1868, p. 149, synonymical reference.
Le Conte, 1868, p. 173.

Dendroctonus pinicida Hopkins, 1902a, p. 3, manuscript name only.

Dendroctonus frontalis Zimm. var. destructor Hopkins, 1902h, p. 21, note. 1 Lopkins,
1902¢, p. 20, habits, elc.

Dendroctonus brevicornis Dietz, 1890, p. 32 (in part).

5. Dendroctonus arizonicus n. sp.
(PLIIL, fig. 5.)

Adult.—Type of species, female: Length 3.7 mm., dark brown.
Elytral declivity with long hairs confined to declivity and posterior
lateral areas. Head with front convex, shining, and with distinct
frontal tubercle each side of a broad median groove. Elytral striw
distinetly punctured; the interspaces with subacute, moderately
coarse rugosities, distinctly coarser toward the base and vertex.
Pronotum with long erect hairs on the anterior half of the lateral
area. Secondary sexual characters same as in D. frontulis.



e galleries of this species have not been defi-
1 those of D). be roeri, with which they are nearly
vident that they are quite similar in general
D. barberi, especially in the concealed larval

: s.—Horn collection, 1 (%), B. & S., 2; Hopk.
e than 50 pecimens, including adults, larve, and pupe.
: © . BIBLIOGRAPHY. |

iohus arizonicus Hopkins, 1902a, p: 3 {in"part), manuscript name.

Y,

= (PLIL fig6)
pe of species, female: Lergth, 4 mm.; dark brown.
long hairs on posterior half and declivity. Head with
shining, with small frontal tubercles each side of the
low groove; elytral strim distinotly impressed, but not dis-
' punctured; elytral rugosities distinctly coarser toward the
and with :a‘n,eVidelit raw of acute rugosities on the
ronotum clothed wiih short reclining hairs on
: - Secondary sexual characters: Pronotum with
idge across the anterior area; elytral declivity shining,
listinet, obscurely punctured; interspaces roughened with
oly exposed granules, becoming coarser toward the vertex in




ktmctly 1mp o
1 scence of the e ytra.
Short Pu i  evident that th1s, e
 cles ,fo,s not re presented m h materl 5
by Blandford. The size _comes near h:
ters
D. adjunctus, ‘but the charac
- him to dlstmvulsh this species fr%m D pamlle
: i B - . e ‘¢ » 5 . LR from
"6 5 roionus mes-ocollis at once distinguish 1t fri
‘ G;z:g:;ﬁggfl‘)?g;ﬂm  The pupa_ and Jarva have not been segn .
ileries. (Original.) o Galuem (ﬁg 59) ____A sm&u Sectlon i da

’1y evidently of tlus speci
a ult from Prof. A L. Herrera._

ferent time from Prof. A. L. | ; A
f : Pmus teocotl, P- legop]nlla, an
ev1dently 1om : T&cuba ! ,M

Jdentified s eco,men“
i s entified for Prof

IBLIOGRAPEY.

‘,},ﬁlS)OGC‘,‘ p 20; original description, both sexes,

) onus 'mezzcunus Dlst ﬂ>utmn map (Oug,mal )

: D ndroctonus paralleloco‘hs Cha,pms
‘ ‘ (PIIIIﬁg7) '

T'ypical female: Lenvth,G 1mm. , deep black elytral decliv-
; head ‘with front convex, shlnmg, without dis-
; of the shallow medlan groove; elytral
d o tinctly punctured except at vertex; elytral
e, rather densely placed, moderately coarse toward
ne and less evident toward and on the lateral area; strim
1ally' on the la,teral area. Pronotum with numerous
‘hairs and with very long, erect hairs on the entire
ctules distinet. Secondary sexual characters: Pro-
r nsverse ndve across the anterior avea; elytral declivity
‘mg, strlae distinet, slightly unprcssed punctures
kerspaces with a few graniles and sparse punctures,
hy late,‘al areas more rugose and coarsely punctured.
Typlcal fen ale labeled, name label, “IIopk January 16/08,
. \. 'IIerrera, collectm 9y Hopk: U. 8. 2896b.”
male: Length 6 mm/ Head erh front convex and with
1t frontal tuberclee each side of dc(,p groove:  Pronotum
1mpressmn across anterior area; elytral declivity
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The pupae and larvae have not been b ,efved
:1) —A short sectlo‘i of the eg
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Dendroctonus paralléldbolli&: Distribution map. (Original))

Bmmoenn&y,

‘. 3‘6, original - description: ~ Chapuis;
- 247,  synopsis, revision, distribution,
'c notes

8. Dendroctonus approxi: natus Dletz

(1>1 1V, . 8.)

male Length 6.5 am., reddish brown; elytral

hairs; head with front convex shining, and with

bscure frontal tubercles each side of <“10rt, medlan groove; elytral
not impressed or 1st1nctly punctured; elytral rugosities rather
strise on lateral area rather dlstmct pronotum with

anterior two-thirds of lateml area, but not on posterior

y sexualfcharacters Pronotum with transverse

area elytral dechwty subconvex, shining;
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strise very distinct, impressed, and distinctly punctured: interspaces
sparsely tuberculate, and with a few fine punctures; lateral area
shining, with a few subacute tubercles, and rather coarse, distinct
punctures. ’

Typical female labeled, name label, “ Hopk. 1/16/08, 2, individual
¢, Barber & Schwarz, Coll[ectors], Flagstaff, Ar. 2.7” (=duly 2).

Type of species, ¢, in Torn collection, A.E.S.; Philadelphia,
labeled “Type D. approzimatus n. sp., Col[orado].”

Male type: Tength, 5.7 mm. Head
with front convex, shining, a prominent
frontal tubercle each side of a deep
groove. Pronotum with broad impres-
sion across the anterior area; elytral de-
clivity same as female, except that the
interspaces are more densely rugose.

Male type labeled, namelabel, “ Hopk.
1/16/08, & type of revision, type of
drawing, Williams, Ar., 7.6” (=June?7)
“g, Barber & Schwarz, Coll[ectors].”

Variations.—The length varies from 4
to 7.4 mm., the average about 6 mm.
The color ranges from reddish-brown to
black. The epistomal, frontal, pronotal,
and elytral sculpture and vestiture vary
as usual. The greatest variation is in
the strial and interspacial punctures of
the declivity.

Distinctive characters.—The characters
which distinguish this species from D.
parallelocollis, its nearest ally, are the
noticeably more shining and less pubes-
cent pronotum, with the punctures finer

! and more shallow, the elytral strise con-
FIG.'G3.—Dendroctonus a])p.‘ro.xi'matus: stantly more jhnpressed’ and the punc-
ingle egg gallery. (Original.) tures dis tinct.

Rewisional notes.—The original description (Dietz, 1890, p. 31), was
based on “four specimens, two males and two females, from New
Mexico and Colorado in Doctor Horn’s collection.” The specimen
labeled type in the Horn collection is a female from Colorado, and
agrees with the description, but one specimen labeled “N. M.” is a
fomale of D. convezifrons Hopk., and one other specimen with the
type, but without locality label, is quite a different thing from either
of the other two. The specimen has not been examined since the
more distinctive characters of D. monticols: Hopk. and D. ponderosz
Hopk. have been recognized, but it evidently belongs to one of these
species. The fourth specimen mentioned by Dietz was not in the
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collection when examined by the writer on January 12, 1900. The
reference in the original description to the front of the head “coarsely
granulated, channeled’”” applies to the type, and at once distinguishes
it from the other two specimens which are without a median Tx'ontal
channe! or groove. The “strong transverse impression about one-
fourth from the an-
terior margin’ of
the prothorax is as-
sociated with the
more distinet trans-
verse elevation
which the author
failed to mention.
In the writer’s re-
marks (Hopkins,
1905, p. 81) under
D. pardailelocollis it
is stated that D.
parallelocollis Chap.
and D. approzima-
tus Dietz are evi-
dently the same,
but further com-
parative studies.
have convinced
him that they are
specifically distinct.
Pupa.—In addi-
tion to the generic,
divisional, and sub-
divisional charac-
ters, the apex of the
front and middle
femora have each a
minute subapical
spine; abdominal
tergites 1 to 6 with
small pleuralspines,
1 without distinct
do.rsal a.nd lat.eml, spines; 2 to 6 with distinet dorsal and lateral
Zl?mes, increasing in length and prominence to and including tergite
“’H 'i) ;11:1 US Ssn_l(l)\?(})ﬁ.hé 7?7 ;V}l’f/h long pleural spine. Pupal type labeled
Larva.-—In addition to generic and divisional characters, the front
has a bl'qad, but not prominent, median elevation; clypeus short,
broad, with apex truncate; prothoracic segments with prominent

T1G. 64.—Dendroctonus 6 pprovimatus: Egg galleries. (Original.)
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sternellar lobes, each with a distinet foot csllus. Larval type labeled
“ . S. No. 5024.” ‘

Iéi%;iﬁg (Sﬁgs. 63, 64)—Igg galleries.: sublongitudinal, branclllmfi,
slightly winding; eggs isolated; larval mines concealed; pupal cells in

k. .

Ouga;sz};?;:btfion (fig. 65).—(Hopk. U. S.) C’olo.mdo: Brookvﬂle,LG{en
Haven, Las Animas County, La Veta, Monte Vlsta:, and Pa.lmerM ake.
Titah: Escalante, Kamas, Panguitch. New Mezico: Capitan _oun—.
tains, Clouderoft, Lincoln National Forest, S'anta Fe. fflmlz)ona.
Black Mesa Forest Reserve, Chiricahua,. Mountams,.Flagsta s Lara-
dise, Rincon Mountains, Santa Oatalina Mountains, Show 1ow,
Tueson. Additional locality from correspondence: Glenhaven, Colo.

L
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FiG. 65‘.—De'ndroctonus approzimatus: Distribution map. (Original.)

Host trees—Pinus ponderosa scopulorum (common), P. arizonica

are), and P. chihuahuana (rare). . '
(mldent@ﬁed specimens.—Horn, A. BE. S., 1 specimen, the' typeli
U.S.N.M., 31; Hopk. U. S., more than 200 specimens, including a
S.N.M,, 31;

stages and work. ‘
BIBLIOGRAPEY AND SYNONYMY.

Dendroctonus approvimatus Dietz, 1890, p. 31, ﬁg(.1 5,1 :;tenni.4a;nde§gsxtlzléla%;() c:;iizz}

intion (applies to type only). Blandford, , p. 147, r .
3;'sscnpﬁopk(in§,p1899a, p- 392, fig. LVIII, reierencle. Schw&;’rz, :)902,\ K,Iic ]{31?&(;111
: i i t Flagstaff, Ariz. (see also convextfrons). ,
part), deoM0 (in part), list, Di ; Hopkins, 1903a, p. 60, reference to
2, p. 310 (in part), list, Dietz quoted. Hopki . , p. 60, ¢ fo
ii?oitspetc. éiopkins, 19031,3, p- 281, mention. Hop}m@ 1904, p. 44, ha.;)llts,k fhs
tributi’on hosts, etc. Hopkins, 1905,p.ll,somedistmctlvecharactera. opkins,

81 llelocollis.

1906¢, p. 81, referred to D. paral ! ) N

Dendrocto;bus (parallelocollis) var. approximatus (Dietz) Fall,

localities.

1907, p. 218, list,
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Suspivision B.

(Species numbered 9 o 11, inclusive.)

The distinctive characters commcn to the species of the second sub-
division are as follows: '

Aduit—Body somewhat stout, prothorax with sides distinctly nar-
rowed and constricted toward the head; elytral declivity with second
stria distinctly curved, second interspace broader toward middle, nar-
rowed toward apex.

Sezec —Female: Elytral declivity with interspaces smoother and
more shining, mandibles less stout. Male: The reverse.

Pupc,-—Elytral pads roughened with granules, vertex of head
deeply grooved and with two prominent forward curved frontal spines
toward the vertex; abdominal tergites 2 to 6 with long and prominent
pleural spines.

Larve.—Front with prominent iraasverse and rugose elevation,
more prominent toward the sutures.

Gallevies.—Pupal cells in inner bark, eggs in approximate groups,
egg galleries slightly winding to straight, larval mines always exposed
in inner bark.

9. Dendroctonus monrticolee Hopkins.

(PL IV, fig. 9}

Aduli.—Type of species, female: Leagth 5.6 mm., light brown;
elytral declivity with a few long hairs; head with front convex, with-
out median elevation or groove, but with faint posterior impression;
elytral rugosities coarse, rather dense, coarser on dorsal area; stris
not distinctly impressed, except toward suture, punctures small.
Pronotum with the anterior area transversely impressed, but with
moderately long hairs on the lateral area, slightly longer on the ante-
rior section. Secondary sexual characters: Elytral declivity convex,
subopaque; striz distinet, and impressed, with fine obscure punc-
tures; interspaces with rather coarse granules, in approximate rows;
lateral area with obscure punctures and subacute rugosities.

Type labeled “No 7447 U.S.N.M.,” name label, “Hopk. 1/16/08,
Puinus monticola, Hopkins, collector, 5/27/99, Kootenai, Idaho, ¢,
Hopk. U. S. 205.”

Male type: Length 4.9 mm. Head with front less distinctly punc-
tured and more rugose than female; elytral declivity with striz more
distinctly punctured, interspaces more opaque, and rugosities slightly
coarser, thre mandibles stouter than in female.

Male type labeled same as female excapt sex label.

Variat ons.—The length varies from 3.7 to 6.4 mm., averaging about
5.5 mm. The color ranges from lighv brown to black; the sculpture
and vestiture of the epistoma, front, pronotum, and elytra vary as
usual, but the character of the strial punctures is fairly constant.
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The greatest variation is in size and in the presence or absence of
dorsal line of the pronotum.

Distinctive characters—The characters which distinguish this spe-
cies from the next following, to which it is more closely allied, are
the average smaller size and prevailing moderately impressed elytral
striee with distinct but moderately coarse punctures. While the strial
punctures vary in size in different individuals, they are never so coarse
as in the average D. ponderosz. It is also distinguished from
D. jeffreyi by the much smaller average length of body and the pre-
vailingly coarser punctures of the pronotur.

Revisional notes.—A brief description (Hopkins, 1905, p. 11) was
published under the name 1. monticola, but the name should read
D. monticolze, which, as the manuscript name indicates, was origi-
nally intended. The species is represented by three specimens from
California in the Le Conte collection, with the type series, under
D. similis, bearing specimen numbers 4, 12, and 13, and therefore
may have been included in the revision by Le Conte (1876, p. 385),
although the locality (California) is not given in that correction.
There is also one specimen in the Horn collection, labeled “Cal.,”
under D. similis. It is probable that the one under similis was before
Dietz when he prepared his revision (1890, pp. 30-31) under the name
similis. These specimens are evidently the only ones which may have
been involved in Le Conte’s or Dietz’s revisions on the literature pre-
vious to Hopkins, 1899b, pp. 14 and 26.

Pupa—In addition to the generic, divisional, and subdivisional
characters, the apex of the front and middle femora is armed with
two small apical spines; abdominal tergites 2 to 6 with long and prom-
inent pleural spines, 1 is without distinct dorsal and lateral spines, but
2 to 6 have distinet dorsal and lateral ones, 2, 3, and 6 with a pair,
and 4 and 5 with three lateral spines each side of the dorsal ones;
7 has two dorsal spines, while 8 is smooth and the pleural spines of 9
are long and prominent. Pupal type labeled “Hopk. U. S. No. 196.”

There is the usual variation in the arrangement and number of
minor spines, and one specimen from Yosemite National Park is quite
different in the widely separated frontal spines, with the dorsal ones
of the abdominal tergites coarser and tergite 7 with a pleural spine.
It is possible that this may be a pupa of an unrecognized species.
The characters of the pupa of D. monticolz, which serve to distinguish
it from that of D. ponderosz, are the less coarse spines of the abdom-
inal segments, the less densely granulated elytral pads, and the pres-
ence of two apical spines on the front and middle femora. '

Lama—In addition to the generic and divisional characters, the
front has the posterior angle subacute and a moderately stout, rugose
elevation situated in the middle, becoming slightly thickened and
elevated toward the suture. Clypeus shining, with faint median
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groove and usual elevation; apex broadly emarginate, labrum with
apex broadly rounded, and the sterveller lobes of the thoracic seg-
ments with distinct foot calli. Larval type labeled ‘“Hopk. U Z;
No. 196.” T
‘ There is some variation in the frontal elevation, but generally it is
smuatgd slightly anterior to the middle or in the midzﬁe while the
posterior angle of the front is distinctly subacute. The.;e serve 15

NG

S

F1g, 66.—Dendroctonus monticolz: Tgg galleries and larval mines in bark. (Original.)

the most distinctive characters to separate the larva of this species
from that of D. ponderosz. P

Ga?lemee (ﬁgs. 66, 67).—The egg galleries are longitudinal, distinetly
to slightly winding or straight, usually grooved on the swrface of
the wood and .deeply grooved in the bark, the larval mines and pupal
cells exposed in the inner bark; the cggs are placed in approximate

groups, and the larval mines are short and broad. The egg galleries
differ from those of D. ponderose in smaller size, more winding form
(=3 ‘7

and are often of a much greater length.
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Distribution (fig. 68).—(Hopk. U. £.) California: Alder Creek,
Chester, Fulda, Lake Tenaya, Mariposa Grove, Millwood, Siskiyou
County, Soda Springs, Summerdale, Tioga Road, Wawona. I(-iaho:
- Boise County, Cedar Mountain, Centerville, Coeur d’Alene National
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F16. 67.—Dendroctonus monticole: Egg galleriés and larval mires grooved in surface of wood. (Original.)

Forest, Collins, Helena, Kootenai, Moscow Mountains, Sand Point,

Smith’s Ferry, Weiser. Montana: Big Fork, Columbia Falls, Iron

Mountain, Lolo, Lewis and Clark National Forest, Missoula, Saltese.

Oregon: Ashland, Grants Pass, Joseph, Pokegama, Wallowa. ' Wa,s.hr
ington: Longmires Springs, Mount Rainier National Forest, Pialschie,
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Washington National Forest. Wyoming: North Fork Shoshons
River, Wapiti. Additional localitizs from other collections: (A. M
N. H.) Millwood, Cal.; (U.S.N.M.) Columbia Falls, Mont.

Host trees.—Pinus lambertiana, P. monticola, P. murrayana and P
ponderosa (common); Picea engelmanni (rare).

Identified specimens.—Le Conte, M. C. Z., 3; Horn, A. E. S,, 1
A. M. N. H., Webb collection, 1; Henry Edwards collection, 1
U.S.N.M., 2; D. A, 11; Webb collection, 14; Hopk. U. S., over 500

including different stages and work.

FIG. 68.—Dendroctonus monticolz: Distribution map. (Original.)
BIBLIOGRAPHY AND SYNONYMY.

Dendroctonus simtlis (not of Le Conte, 1860) Le Conte, 1876, p. 385 (in part), locality.

Dendroctonus n. sp. Hopkins, 1899b, pp. 14, 26, first record of habits and hosts.

Dendroctonus monticola Hopkins, 1901b, p. 67, referred to as new species but no
described, habits, galleries. Hopkins, 1902c, p. 21, notes. Hopkins, 1905
p. 13, first description, distribution, characters, very brief. Webb, 1906, p. 22
mentioned.

Dendroctonus monticolz Hopkins, 1902a, p. 3, taanuscript name.

Dendroctonus n. sp. (mountain pine Dendroctonus). Hopkins, 1904, pp. 19, 42, 45
habits, hosts, distribution, etc.

Mountain pine beetle. Hopkins, 1908, p. 162.

10. Dendroctonus ponierosse Hopkins.
(PL IV, fig 10.)

Adult.—Type of species, female: Length, 6 mm., black; elytra
declivity with a few long hairs. Head with front convex, without
median elevation or groove, but with faint posterior impression
elytral rugosities moderately coarse and moderately dense, becoming
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much finer on the lateral area and coarser toward and on the vertex.
Pronotum with moder ately long, erect hairs on the lateral area, con-
siderably longer toward the anterior section; punctures of elytral
striee distinet and coarse. Secondary sexual characters same as in
preceding species. '

Type labeled “Type No. 7448 U.S.N.M.,” name label, “Hopk.
1/16/08, Pinus ponderosa, Spearfish, S. D., 7/1/00, A. D. Hopkius,
collector, ¢, Hopk. U. S. 434.”

Male type: Length 5.5 mm. Characters same as in female, except
pronotum with very dense, subrugose punctures toward the anterior
margin, the elytral rugosities finer and less dense; elytral declivity
w1th coarser interspacial granules, and the strial punctures slightly
more distinct.

Male type labeled same as female, except sex label.

Variations.—The length varies from 4.5 to 7 mm., with the average
about 6 mm. The color ranges from brown (in young specimens) to
black in matured. The sculpture and vestiture of the epistoma, front;
pronotum, and elytra vary as usual, and there is a quite noticeable
variation from a somewhat slender form to a shorter and stouter one.
The greatest variation is in length and in the size and density of the
punctures of the pronotum and of the strise of the elytra.

Distinctive characters.—The characters whick distinguish this species

from the one following are its average smaller size, less shining pro-

notum, with coarser and deeper punctures, and from the preceding

by its average larger size and somewhat stouter form, with the elytral
strize more distinctly impressed and the punctures distinctly coarser.
There is a considerable range of variation in these characters, but the
specimens with less distinctly impressed strie and finer punctures
which might be mistaken for D. monticole are exceptional, and should
cause no confusion as long as the range of distribution of the two
species is so distinct.

Revisional notes.—In March, 1902, the writer (Hopkins, 1902a,
p. 3) published the manuscript name, D. ponderosa, without descrip-
tion of any kind, and in April of the same year (Hopkins, 1902b, p. 10)
he gave a brief description under D. ponderosa, but, as indicated by
the manuscript name, it was intended that the name should relate to
the host tree, Pinus ponderosa, therefore the name D. pondeross, under
which it is here fully described, should stand. The species is repre-
sented in the Le Conte collection by one immature example, which,
in 1900, was in the D. rufipennis series, labeled ‘‘Specimen 8, Col.”
In March, 1907, this specimen was again examined by the writer, and
identified as D). ponderosz. It is evident that it was in Le Conte’s
collection when he prepared his latest revision (1876), but there is
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evidence that the characters and locality were not involved in the
revised desoription under D. rufipennis. It is probably represented
in the Horn collection (A. K. S.) by one specimen, without locality
label, found by the writer in 1900 as the third specimen in the type
series, under D. approzimatus. Two other specimens, labeled ‘“Colo.,”
were found in the Horn collection and one specimen in the general
Academy of Natural Sciences collection under D. rufipennis. The

-two in the Horn collection were evidently before Dietz when he pre-

pared his revision under D. ruyfipennis and included in the Colorado
locality if not in the revised description. The writer (1902, p. 10)
refers in a footnote to wrong identifications under D. rufipennis and
D. terebrans. This probably includes all of the publibhed references
in which this species has been in any meanner involved. in’ revisions
or systematlc notes.

Pupa.—In addition to the generic, divisional, and subdivisional
characters, the front and middle femora are armed each with one small
apical splne Abdominal tergites 2 to & withi Jong and prominent
pleural spines;- 1'is without dlstmct dorsal and latcral spines, but 2 to
6 have distinct dorsal and lateral ones, arid all of them have a pair of
dorsal and 2, 8, and 6 have a pair, and 4 and 5 have three lateral
spmes each s 1de of the dorsal ‘ones; 7 has two dorsal spines, while 8
is smooth, and the pleural spines of 9 are long and prominent. Pupal
type labeled ‘‘Hopk. U. S. No. 623.” '

In a number of individuals, the usual variation in the arrangement
and number of minor spines is found, and between the younger and
older examples there is a wide range of variation.

The characters which seem to distinguish the pupa of this species
from that of D. monticole are the coarser spines of the abdominal ter-
gites, the more densely granulate elytral pads, and the presence of but
one apical spine on the front and middle femora.

Larva.—In addition to the generic and divisional characters, the
front has the posterior angle subobtuse, and a stout prominent
rugose transverse elevation situated slightly behind the middle and
elevated and broad toward the sutures; ciypeus with the base shining
and bearing a faint median elevation, and the apex broadly emargi-
nate; labrum less than half as long as broad, with the apex truncate;
sternellar loties of the thoracic segments with indistinet foot calli.
Larval type labeled “I‘IOPL. U. 8. N 0. 755.”

There is scme variation in the frontal elevation, but generally it
is situated behind the middle, and the posterior anOIe of the front is
more obtuse than in the plecedlnb, which latter serves as the most
distinctive character separating the larva of this species from that of
D. monticolz.
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Galleries (figs. 69, 70).—The egg galleries are longitudinal, and
usually nearly straight. They are usually groove.d on the surfacfa of
the wood and deeply grooved in the inner barlf, with th(? larval mines
and pupal cells exposed. The eggs are placed in approximate groups,
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¥16. 69.—Dendroctonus ponderosz: Egg galleries and larval mines. (Original.)

and the larval mines are short. The egg galleries differ from those
of D. monticolz in the larger diameter and straighter, shorter form.
Distribution (fig. 71).—(Hopk. U. 8.) Arizona: Chiri?ahua Na-
tional Forest, Flagstaff, Fredonia, San Francisco Mountains. Colo-
rado: Bailey, Brookvale, Cascade, Cat Mountain, Cochetopa, Colo-

Jforests—This species is
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rado Springs, Fort Garland, Glenwood Springs, Gunnison National
Forest, Green Mountain Falls, Hahns Peak, Husted, Indian Creek,
Larkspur, La Veta, Manitou, Medicine Bow National Forest, Meeker,
Monte Vista, Ouray National Forest, Palmer Lake, Pikes Peak, Pine,
Poncha Springs, San Isabel National Forest, San Juan National For-
est, Sequache, Uncompahgre National Forest, White River National
Forest. New Mexico:
Gila National TForest,
Vermejo. South Da-
kota: Custer, Elmore,
Hill City, Lead, Nemo,
Piedmont, Svlvan Lake.
Utah: Escalante, Ka-
mas, Kanab, La Salle
National TForest, Pan-
guitch, Provo. Wyo-
ming: Downington, En-
campment, Keystone.
Additional locality from
other collectors: (Brown)
Las Animas County,
Colo. Localities report-
ed by correspondents:
Eagle, Florissant, Idaho
Springs, Kennedy Sta-
tion, La Veta, Montrose,
Pagosa Springs, Porter,
San Juan, Ute Pass, and
West Cliff, Colo.

Host  trees.— Pinus
ponderose  scopulorum,
P. flexilis, P. murray-
ana, P. strobiformis, and
Picea engelmanni.

Economic relation to : g 5{5 .

. . T1G. 70.—Dendroctonus ponderose: ’l‘xlee with bark removed, show-
exceedmgly destructlve ing egg galleries grooved and marked on surface of wood. (Orig-

to the pine forests of ™Mb
the central and southern Rocky Mountain region, having caused a
loss of forest resources worth many millicns of dollars. The rock
pine, or bull pine (Pinus ponderosa var. szopulorum), is its favorite
host tree, but it attacks and kills the othe: pines and infests the
spruce, though apparently not destructive to the latter.

Ldentified specimens.—Le Conte (M. C.Z.), 1 specimen; Horn (A. I,
S.), 2 specimens; A. N. S., 2 specimens; U.S.N.M,, 1 specimen;

79980—09——9
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D. A., 14 specimens; Gillette, 2 specimens; Hopk. U. S., more
than 10,000 specimens, including all stages and work.
BIBLIOGRAPHY AND SYNONYMY.
Dcnd‘mct;mus similis (not of Le Conte, 1860) Le Conte, 1876, p. 3885 (in part) (in col-
lection 1890).

Dendroctonus  approzimatus
series). o . »
Dend;»oct:’r)zus ponderosze Hopkins, 1902a, p. 3, manuscript name uuly.: Ho?,k.lmé
1903b, pp. 275, 282, p. xxix, figs. 28, 32, stages and work I‘xgu?ed, and full actoun

i h‘L}.))itS life ’historv, methods of control, ete. Hopkins, J.Q.O:I., pp- 44, 4‘),’ :4».1,

;‘1 l ﬁ«r’ 1, Pls. 1L, V. 111, 1X, XII, fig. 2, stages and work illustrated, habits,

. . CIIL , tages and work illustrated, it
host ’di‘;tl-il’mtion, cbe.  Hopkins, 1905, pp. 1-24, full a.gcot‘lnl, 'ul '1115P<)1y: l‘ul)1

its l’il’e history, work, methods of control, el;c.,. Pls. I, %l, ilgs: 1-6, i;,:}gciv(u:;

i ;rl' Iopkins, 1906a, p. 4, old work. Hopkins, 1906D, p. 1:17., I s IV, v,

s, | ‘ IFall, 1907, p. 218, list, locality. Hopkins,

t

Dietz, 1890, p. 81 (in part?) (specimen with type

figs. 1-5, anatomy of larval head.
1908, p. 162, depredations. . S o N
Dmdrocu’)':ius ])();’L(](,’)‘()Sa Hopkins, 1902b, p. 10, bl-}et (?1‘1g1}1‘d1AdCbulptl()ll, %dlfl}tl’ (l;t(t’
) onlleries and work illustrated, fig. 1, Pls. I, IIX, IV, VII, full account of habits,

?]lethods of control, etc. Hopkins, 1902¢, p. 21, habits, Hopkins, 1903a, p. 59,

habits, etc.
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TF16. 71.—Dendroctonus ponderose: Distribution map. (Original.)

11. Dendroctonus jeffreyi n. sp.
(PL1V, fig. 11.)

Adult.—Type of species, female: Length 7.5 mm., black »él eb}]?&l
declivity with a few long hairs. Hea:d with front conve:fc', w1‘ 1 T 1(?”Il
anterior and posterior impressions, without fron'tal elevquf(i)ns ; e y}i (t 1
rugosities moderately coarse and dense, becoming much iner on ies
eral area and coarser toward the vertex. Pronotum shining, sid
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distinetly constricted toward the head, with moderately long, crect
hairs on the lateral area, longer and Jenser on the anterior swtace;
punctures of elytral striee distinet aid soarse, the strim more dis-
tinetly impressed on the dorsal area. Secondary sexual characters
samme as in preceding species.

Type labeled “Type No. 7449 USNM.,” name label, “Hopk.
1/22/08, Iinus jeffreyi, Little Yosemite, Cal,, 1L E. Buike, col-
fector, ¢, Hopk. U. 8. 4394a.” ‘

Male type: Length 7 mm., same characters as female, except ely-
tral declivity is more opaque and with distinetly coarser interspacial
rugosities.

Male type labeled same as female, excopt sex label.

Variatioas.—The length varies from ¢ {o 8 mm., with the average
about 7 mum., and the color from brown in young specimens to decp
black when matured.  The sculpture and vestiture of the epistonia,
front, pronotum, and elytra vary as usual. There is apparently less
variation in size and in other characters than is foun among the
individuals of the other species. :

Distinctive characters.—This species is at once distinguished from
either of the two preceding by its average larger size and shining pro-
notum, with its fine and shallow punctures, '

Note—This species is not represented in any of the collections
examined by the writer, and nothing has heretofore heen published
about it.

Pupa—~—In addition to the generic and divisional chy acters, the
apices of the front and middle femora wre armed with two distines
spines; abdominal tergites 2 to 6 with long and prominent ploural
spines; 1 is apparently without dorsal spines, 2 and 6 are evidently
with dorsal and lateral spines, but in the single poor specimen the
relative size and number can not be made out; they appear, how-
ever, to be less prominent than in either of the preceding species; 7
has two small dorsal, three distinet lateral spines, and o small pleural
one; 8 is smooth, and 9 is with prominent pleural spines, as usual.
Pupal type labeled “Iopk. U. S. No. 44124.”

The above description is based on a single specimen, which is dain-
aged, therefore is subject to revision when riore speclnens are exain-
ined. It seems to be quite different from tho unique pupa mentioned
under D. monticola.

Larve.—In addition to the generie, divisional, and subdivisions]
characters, the front has the posterior angle subacute, and a narrow
transverse clevation situated in the middle and: not broadened or
more elevated toward the sutures; clyveus shining, with median
groove toward the base and with the apex broadly emarginate ; labrum
with apex broadly truncate; sternellar lobes of the the acie segments
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with obscure foot scars. Larval type labelad “Hopk. U. S. No.
6204b.”

There is very little variation in the four specimens before the
writer; and the narrow smoother frontal elevation, not elevated and
broadened toward the suture, is the most distinctive character sepa-
rating the larva of this species from those of the two preceding
species. o ‘

Galleries—The egg galleries are longitudinal, nearly straight,
grooved on surface of the wood, and deeply grooved in the inner
bark, with the larval mines and pupal cells exposed. Tl'le eggs are
placed singly and in approximate groups. The egg galleries iLD'd. lz’L.l‘—-
val mines of this species differ from those of the two preceding in

Ti6. 72.—Dendroctonus Jeffreyi: Distribution map. (Original.)

being much coarser; otherwise they appear to be more like those of
monticolz. , o y

Distribution (fig. 72).—(Hopk. U. 8.) California: Chester, th'tle
Yosemite, Nevada City, Pinogrande, Sterling, Tallaf;, Yose.mltc
(Yosemite National Park), and Seven Qaks (San Bernardino National
Forest). _ .

Host trees.—Pinus jeffreyi. P. ponderosa, and P. lambertiana.

Identified specimens.—Hopk. U. S., over 160 specimens, including
adults, pupee, and larve.

DIVISION II.

The distinetive characters common to the species of the second
division are: o

Adults—Prothorax stout, usually narrower than elytra, distinctly
narrowed or constricted toward head; elytra with anterior dorsal
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half bearit:g long hairs, except in . ferehrans and badly vubbed speci-
mens. :
Pupa.—-Vertex of head faintly impressad, flat or convex, and with
two small widely sepavated frontal granules toward vertex.
Larva.—Abdominal tergites 8 and 9 with dorsal plates except in
simplex and pseudotsugz, and 8§ without plate in micans.
(falleries—Egg galleries longitudinal, straight to slightly winding;
eggs in groups or masses; larval mines snd pupal cells exposed in
inner bark,

SUBDIVISION (.
(Species Nos. 12 (o 2L, inclwsive.)

The distinctive characters common to the species of this third sub-
division axco:

Adulis—Front usually with posterior fnpression, pronotum with
large and small punctures intermixed. - Pronotum with long hiairs on
dorsal and lateral areas, ‘

Sexes.—TFemale: Interspaces of elytra! declivity more roughened
and the strize more distinctly impressed. Male: The reverse.

Pupa.—Vertex of head flattened or faintly impressed; apices of
front and middle femora smooth; abdominal tergites with moderately
prominent pleural and dorsal spines.

Larva.—Abdominal tergites 8 and 9 without dorsal plate in simples
and pseudotsuge and with unarmed dorsal plate in the remaining
species.

Galleries-—Egg galleries slightly winding to straight; eggs in
groups, but larval mines separated from the beginning, or beyond the
middle, except in D. micans.

12. Dendroctonus simplex Le Conte.
(PL V, fig. 12,)

Adult—Typical female: Length, 3.9 mm., dark reddish-brown,
Head with front distinctly convex, with faint posterior impression.
Pronotum with distinctly coarse and fine punctures intermixed; ely-
tral declivity with striee deeply impressed; epistomal process narrow,
flat, the sides nearly parallel, apex not extending beyond the anterior
frontal margin; elytral rugosities moderately coarse, becoming finer
on the lateral areas, sparse, coarser, and more acute on the dorsal
area and vertex; striee toward suture impressed, not impressed on
lateral area; strial punctures coarse and distinct. Pronotum with
moderately long reclining hairs on laters! area. Secondary sexuul
characters: Elytral declivity with mterspaces more rugose and the
striee more distinctly impressed.

Typical female labeled, name label, “Hopk. 1/22/08, 1. 8. 41, ¢
Grand Ledge, Mich., 21.4” (= April 21).

Typical male: Length, 3.8 mm.; elytra more shining, less mgose;
declivity shining, interspaces convex ani smooth, with fine, distinet

b
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punctures and with strise distinctly impressed and finely punctured;
otherwise as in female.

Typical male labeled, name label, “Hopk. 1/22/08, H. S. 40, &
Grand Ledge, Mich., 20.5” (= May 20).

Variations.—The length varies from 3.5 to 5 mm., with the average
about 4.7 mm. The color varies from reddish to reddish-hrown, with
the head and thoracic segments ranging from light to dark brown,
and nearly black. The epistomal characters are more constant in
this and the next species, otherwise the usual variation in the sculp-
ture and vestiture of the head, pronotum, and elytra prevails. The
greatest variation, other than size, is found in the punctures of the
pronotum and in the strial punctures and interspacial rugosities of
the elytra. '

Distinctive characters—The characters which distinguish this
species from the following, to which it is more ciosely allied, are the
much smaller average size of the individual aad the coarser and
deeper punctures of the pronotum.

Levisional notes—The original description was based on two male
specimens labeled “ Canada,” which have been examined by the writer
and found to agree with the common species which lives in the
eastern larch. The comparison in the description with D. obesus
must refer to D. pseudotsugee Hopk., representatives of which were
then confused with the true D. obesus (Mann.). Thesimooth intervals
on the declivity referred to is a male character. 'The reference to a
much deeper sutural stria relates to what is now recognized as
strian. 1. The revision relates to the type specimens. With our
present knowledge of the specific characters, those given in Le Conte’s
tables are only partially applicable. 1t is evident that no other
species were confused with this one in Le Conte’s description and
revision, but it was involved in the revision under D. obesus (1868)
and D. simalis (1873). 1In 1900 it was in Te Conte's collection under
D. rufipennis, labeled “Lake Superior” and “Tex.,” and under
D. similis, labeled “Lake Superior” and “Can.” In Dietz’s revi-
sion, the specimens from Colorado and California were evidently
D. pseudotsugee, but did not involve any confusion in the description,
except in the length, 6.2 mm., which was evidently based on a
specimen of D. pseudotsuge.

The species was found to be represented in the Horn collection by
one specimen, under simplex, labeled “Can.,” and two specimens
under D. stmalis, labeled ““Can.”

Pypa—In addition to the generic, divisional, and subdivisional
characters, the apex of the front and middle feimora has a minute
subapical granule. Abdominal tergite 1 with very small and 2 to 6
with stout, prominent pleural spines, 1 without dorsal or lateral, 2
without dorsal, 3 to 6 with prominent dorsal spines, becoming larger
toward 6, 2 to 6 with two lateral spines each side, becoming more

b

prominent toward the latter,
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7 with two minute dorsal hairs, 8
smooth, 9 with prominent widely separated spines. Pupal type,
labeled “Hopk. U. S. No. 6444b.” o '

The usual variation in arrangement and numnber of mnor spines
prevails, bus the pupa of this species is easily distinguishable .1'1'9111
that of the following by its smaller size snd the more prominent
dorsal, lateral, and pleural spines.

FIGV. 73.—Dendroctonus simpler: Egg galleries and larval mines. (Original.)

Larva.—1In addition to the generic and'divisionul characters, t_‘ho
front is convex, opaque, with the posterior f}ngle obtuse, and th
middle with an indistinct transverse e‘lf-,vatn.)n, al;(} ansver?alqr
rugose. The clypeus is prominent, shining, with & dlSL.lIth V_{nelc 1fo
impressed line and the apex broadly emorginate; the 1;L1?11111j1 L'I 3101 b
with the apex broadly rounded.' Thg sternellar lobes of the thoracic
segments are prominent and with dist
labeled “Hopk. U. 8. No. 6444b.” o B

Galleries (fig. 73).—Bgg galleries 1ong1tudnm¥, shghtly wind mg:
and sometimes branched and grooved on the surface of the wood, as

inct foot calli. Larval type



120 THE SCOLYTID BEETLES.

well as deeply grooved in the inner bark; larval mines and pupal
cells exposed in the inner bark. Eggs are placed in groups of three
to five or more, and the larval mines, which are short, are separated
from the start. The galleries differ from those of the next species
by their smaller size, more elongate and winding form of the egg
galleries, and the much shorter larval galleries arranged in much
smaller groups.

Distribution (ig. 74).—opk. U.S.) Maine: Cupsuptic. Michi-
gan: Grand Island, Munising, Mackinac Island, Seney. (Hopk. W.
Va.) West Virginia: Cranesville. Additional localities from other col-
lections: (U.S.N.M.) Ungava Bay, Canada; Agricultural College,
Mich. (H. & 8.) Marquette, Grand Ledge, and Port Huron, Mich.

16, 74.—Dendroctonus simplex: Distribution map. (Original.)

(D. A.) West Stewartstown, N. H. One specimen in the Le Conte
collection under D.obesus, labeled “Texas” (must be an erroneous
locality, resulting from some mistake).

Host tree.—Lariz laricina.

Identified specimens.—Le Conte, 10 specimens (2 under D. simples,
3 under D. rufipennis, and 5 under D. similis); Horn, 3 specimens
(2 under simplez, 2 under similis); US.N.M., 6; H. & S., 10; DA,
5 specimens; Hopk., W. Va., 157, and Hopk. U. 8., over 150
specimens.

BisLiogrRAPEY AND SYNoONYMY.

Dendroctonus simplex. Le Conte, 1868, p. 173, original description, synopsis,
localities. Le Conte, 1876, p. 385, revision, synopsis, bibliography, localities.
Packard, 1887, p. 177 (Le Conte quoted). Schwarz, 1888, p. 175, synonymy,
habits in larch. Packard, 1887, p. 177, Le Conte quoted. Packard, 1890, p. 722
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(ibid). Dietz, 1890, p. 31 (in part), Michigan and Lake Superior, lig. 4, antenng
and epistoma. Harrington, 1891, p. 27, habiws and host. Hopkins, 1898, 1. 4,
distinet from rufipennis (piceaperda). Hopkins, 1898h, in lauch in W, Va.
Hopkins, 1899, p. 392, etc., fig. 1viii, adult, revisional notes, ete., host, disteibu-
tion. Iopkins, 1899c, p. 343, good species, habit, host, etc. Telt, 1906, 1. 752
(in part), bibliography.

Dendroctonus similis (not of Le Conte, 1860) Le Conte, 1876, P- 3856 (in part), revi-
sion, synouymy, bibliography, localities. Dietz, 1890, p. 81, Canada.

Dendroctonus rufipennis (not of Kirby) Le Conte, 7876, p. 385 (in part) (in collec-
tion 1906-1907, under rufipennis).

Dendroctonus sp.  Harrington, 1884, p. 218.  Packard, 1890, p. 903,

13. Dendroctonus pseudossages Hopkins.
(PLV, fig. 13.)

Adult.—Type of species: Length 5.75 mm.; reddisl, brown, with
the prothorax darker. Head with fron convex, with faint median
and posterior impression; elytral declivity with strix deeply im-
bressed; epistomal process narrow, slight, with sides nearly parallel,
the apex scarcely projecting beyond the a/terior margin.  Pronotum
with punctures fine, and moderately regular in size; elytral rugosities
moderately coarse, finer on lateral area, coarse and more acute on
dorsal area and vertex; striee of dorsal area distinetly impressed, not
impressed on lateral area; punctures coarse and distinet, Pronotum
with moderately long hairs on the lateral area. Secondary sexual
characters: Elytral declivity convex, wiil Interspaces rugose and
the striee distinctly impressed and punctured.

Type labeled “Type No. 7450 U.S.N.M.,” name label, “YHopk.
1/22/08, Pseudotsuga tawifolia, Hopkins, collector, Grants Pass, Or.,
¢, Hopk. U. 8. 39.”

Male type: Length 5.75 mm.; elytral declivity. with interspaces
strongly convex and smooth, shining, sparsely punctured; strise
deeply impressed, punctures obscure, otherwise as in female. .

Male type labeled ““ ¢ type,” name label, “Hopk. 1/22/08,” other-
wise same as female.

Variations—The length varies from 4 to 7 ., with the average
about 6 mm. The color ranges from light reddish to nearly black.
The usual variation in sculpture, vestiture, etc., prevails.  The
greatest variation is in the size and color, and in the size of the
punctures of the pronotum. The epistonal process varies consid-
erably, so that in some specimens it extends beyond the epistomal
margin, while in others it does not.

Distinctive characters—This species and the one preceding are
at once distinguished from all of the other species of the genus by the
characters of the epistoma and from each other by the sculpture of
the pronotum and the difference in average size of representative
individuals. D. pseudotsuge is distingaished especially by the
shining and fiaely punctured pronotum.



122 - THE SCOLYTID BEETLES.

Revistonal notes—This species has been an element of much con-
fusion in descriptions, revisions, and identifications, under the
names D. similis, D. obesus, D. rufipennis, etc. It is represented in
the type series in Le Conte’s collection under D. similis, but the
specimen. which bears the name label, and therefore the type of
D. stinilis, is a true D. obesus (Mann.). Le Conte (1868, p. 173) referred
D. simalis to obesus on account of the intervals of the elytra being
“rough for their whole extent,” which is the case in the type of
D. similis, and in all females of D). obesus. Later he evidently com-

g galleries and lurval mines.  «, Lerinning or hasal sections of egg

F1a. 75.~Dendroctonus pscudstsugee: 1
galleries in bark; b, entrance; ¢, egg gallery; d, ventilating hole; ¢, egg nest; f, abnormal branch; g, lar-
val mines; , egg gallery packed with borings; ¢, subsequent passage or inner gallery threugh borings.
(Original.)

pared the type of D. similis with a single male specimen of D. obesus
in his collection, which, according to Mr. Henshaw, is from the
Mannerheim collection, and finding that this differed from his D.
simalis in the smooth elytral declivity he restored D. similis (Lie Conte,
1876, p. 385) and called attention to the roughened interspaces of the
declivity as a distinctive character; all of which makes it quite clear
that he considered the specimen bearing the name label as the type
of his D. similis and that therefore this name must fall as a synonym
of D. obesus Mann. Thus the other specimens of the type series are
left to represent a distinet species as here described. In 1900 it was
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represented in the Le Conte collection by two specimens labeled “Op.?

and three specimens labeled “Van.” under D. similis, and one speci-
men labeled “Garland Pass, Col.,” under D). 111/”)@'/&/“5 In 1900
it was represented in the Horn coliection by one spu,umu Inbeled
“Col.” and one specimen labeled “Cal.,”” and in the A. E. S. collee-
tion by three specimens from Oregon under D). similis and two Bpeci-
mens labeled “Col.” under D. rufipennis. Dietz’s rovision under
D. simalis (1890, pp. 30-31) includes the characters of I, pseudo-
tsugee, as represented by the Oregon, Colorado, and California speci-
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T16. 76.—Dendroctonus pseudotsuga: Bgg gallery and larval mnines. o, By gallery in bhark and groovid
in surface of wood; b, larval mines in burk; ¢, larval mines marked and slightly grooved on surface of
wood. (Original.)

mens, while the specimens from Canada vepresented D. simpler, nil
one from California referred to in the note is D. monticole.

Pupa—In addition to the generie, divisional, and subdivisivmal
characters, the apices of the front and middle femora are umouth
abdominal tergite 1 is without a pleural spine, 2 with sma.ﬂ, and 3
to 6 with rather stout ones; 1 and 2 are without dorsal and L-L(:-um,l
spines, while 3 to 6 have a pair of dorsal and o pair of lateral ones
each side; 7 and 8 are smooth, and 9 has the usual prominent pleural
spines. Pupal type labeled “Hopk. T. S. No. 2298.”
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The usual variation in number and arrangernent of minor spines

prevails in other specimens, but they are easil s distinguished from
those of D. simplex by their larger size and less prominent dorsal,
lateral, and pleural spines.

Larva—In addition to the generic and divis.onal characters, the
Iront is opaque, except toward the apex, where it is more shining,
and the apex is subacute; the middle has a transversely rugose

elevation, slightly more ele-

vated and broader toward
the suture. The clypeus is
prominent, shining, and with
an impressed line from the
middle to the anterior mar-
gin, which is broadly emar-
« ginate; labium short, with
the apex broadly rounded;
the sternellar lobes are mod-
erately prominent, with in-
distinet foot calli. Larval

type labeled “Hopk. U. S.

No. 2289.”

Galleries (figs. 75-77).—
The egg gallery islongitudi-
nal, short, but slightly wind-
ing, sometimes branched,
slightly grooving the surface
of the wood, and deeply
grooved in the inner bark.
The larval mines and pupal
cells are exposed in the inner
bark, and the eggs are rather
closely placed in groups of
three to ten or more, but the
larval mines are separated
from the start and are usu-

F1a. 77.—Dendroctonus pseudotsuge: Section of log with (‘Lﬂy extended for some dis-
bark removed, showing brood galleries marked and tance from the eco oallery.
grooved on surface of wood. (Original.) pe o o5 S X

The galleries of this species
differ from those of the one preceding by their larger size and shorter
form of the egg gallery and the much larger larv:l mines, which are
arranged in larger groups.

Distribution (fig. 78).— (Hopk. U. S.) Aricona: Chiricahua National
Forest, Flagstaff, San Francisco Mountains, Santa Catalina National
Forest. California: Fieldbrook, Guerneyville, McCloud, San Mateo
County (Big Basin).  Colorado: Colorado Springs, Fort Garland, Gun-
nison National Forest, Indian Creek, Leavenworth Valley, Moffat,
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Ouray, Palmer Lake, San Isabel Nutional Forest, San Juan National
Forest, Saguache. Idaho: Beaver Canyon, Centerville, Bailey,
Henrys Lake National Forest, Kooskia, Kootenal, Plo;\meryxlle,
Priest River, Sand Point, Smiths Ferry, Stites. Montane: Belton,
Bozeman, Middle Creek (Gallatin Couunty), _()vauulo. New V ‘Meaf'i(:o:
Capitan, Clouderoft, Sacramento National Forest, AS;L]ItzL Fe, Ycr—
mejo.  QOregon: Corvallis, Detroit, Grants Pass, Newport, Slate
Creek, St. Helena. Utah: Panguitch.  Washington: Ashford, Buck-
eye, Des Moimes, Dole, Gray’s Ilarbor City, Hoquianm, Junction,
Kent, Keyport, Meredith, New London, North 'Bciu(l, O}‘ﬁng,
Pialschie, Port Angeles, Port Williams, Pullman, Puyallup, Rock

Fia. 78.~—~Dendroctonus pseudotsugie: Disfribution map.  (Original.)

Creek, Satsop. Additional localitics froi. other collections: (Le Conte)
Vancouver, B, C. (US.N.M.) Eastor, Wash. (IL & 8. Hood
River, Oreg; Beaver Canyon, Idaho. (D.A.) Mount Angel, Oreg.
(Soltau) Seattle, Wash. (Wickhaw) Leavenworth Valley and
Kalispell, Mont.

Host  trees—Pseudotsuga taxifolia, P. macrocarpa, and Lariz
occtdentais.

Identified specimens.—Le Conte, 6 specimens (1 under rufipenais,
5 under D. stmilis); Horn, 2; A. E. 5., 5; Dietz, 2; US.N.M,, 7;
H. &. 8., 2; Soltau, 3 ; Webb, 21; Wickham, 2; Laurent, 1; D. A., 5;
Hamilton, 1; Hopk. U. S., over 700 specinens, including all stages and
work.
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ated slightly in front of the middle, the anterior surface, including the
elevation, opaque. The area behind the elevation is impressed and
shining; clypeus short, broad, with median groove and its apex sub-
acutely emarginate (in dried specimens) ; labrum prominent, its ante-
rior margin subtruncate; mandibles opaque, with slight dorsal impres-
sion or elevation; sternellar lobes of thoracic segments moderately

F16.79.—Dendroctonus iceaperda: Bgg gallery and larval mines. @, Egg gallery; b, boring dust packed
in gallery; ¢, entrance and subsequent or inner gallery; d, larval mines. (Anthor's illustration.)
prominent and with distinet foot calli. Larval type labeled “Hopk.

U. 8. No. 318.”

The most distinctive characters are the opaque mandibles with
moderate impression and elevation, and the distinctly elevated ante-
rior margin of the epicranium.

Galleries (fig. 79).—The egg galleries are short, broad, longitudinal,
grooving the surface of the wood and deeply grooved in the inner
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bark, the larval mines exposed and the pupal cells partially to entively
exposed. The eggs are closely placed in large groups, and the larval
mines are at first contiguous or nearly so, near the egg gallery, but
soon become separated and when completed are often as long as the
egg gallery or longer. The egg galleries differ from those of all of the
species of subdivisions A and B in being very much broader than the
diameter of the beetle’s body. This broad groove is packed with
borings, through which a central gallery is excavated by the parent
beetle after the eggs have been deposited. '
Distritution (fig. 80) ~—(Hopk. U. 8.) Muine: Beaver Pond, Camp
Caribou, Cupsuptic, Meadows. Michigan: Grand Tsland, Munising.
New Hampshire: Waterville. Additional localities from specimens

F16. 80.—Dendroctonus piceaperde: Distrilvition map. (Original.)

wdentified in other collections: (Le Conte Anticosti, Canada. (Hormn)
Canada. (U.S.N M, H. & S) Isle Roynle, Mich. (D. A.) Colebrook
and West Stewartstown, N. I, (Wenzel) Ricketts, Pa.

It is evident that this species follows the distribution of the spruce
from the higher mountains of central Pennsylvania northward and
eastward into New York, New Hampehire, Maine, New Brunswick,
and Canada, and westward to the Lake Superior region.

Host trees.—Piceq rubens, P. canadensss, and P. mariagna.

ldentified specimens.—Le Conte, 3 specimens from Anticost] , 2 with-
out label, under D. rufipennis, 1 labeled “N. Y.”” under D). punctatus
(Max. 11,°07), 2 specimens without locality labels doubttully referred
to this species; Horn, 2 specimens labeled “Can.,” under D. rufipen-
nis; USNM, H. & S., 1 specimen labeled “Isle Royale;” Weed and

2OGCH N0y [
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Fiske, 12 specimens; Hopk. U. S., over 300 specimens, including all
’ N

stages and work. _
BrBriograPHY AND SYNONYMY.

H’i/lm@w rufipennis (not of Kirby) Peck, 1876, pp. 21813, ?0;, dia)str;;ct]ig;lgofpsli)nglge;gn
. i ly © r piceaperde Hopk.). Peck, 1879, pp. 32-38,
ew York (evidently the work of D. piceaper : 18 4
ﬂ;‘z‘igcas in si)ruce in northern wilderness (same as 18767). ] Packard, 1890., pp. 814 -
8‘15 (quotes Peck, ibid.). Hough, 1882, pp. 259-263, insect ravages in spruce
forests of Maine. _ . - )
Dend:‘)ocionus rufipennis (not of Kirby) Le Conte, 1876, P 385, rev 15‘101),_ ]s?}lrntollms‘,
localities .Lintner, 1885, p. 54, destruction of spruce in New York. e c'1f31,
1857 p -39—40 habits. Dietz, 1890, p. 30 (in part), Canada and New ]31'u11sw191<.\
Paclialz'd' 1887 ,pp. 177-243 (in part). Packard, 1890, p. .722 (1_n part), quot1e5
Le Conte’ A I‘Ia’rvey, 1898, p. 176, depredations on spruce in Maine; p. 98, :!{Obt,
distribution cte. Hopkins, 1898a, p. 69, distinct from simplez. WeGed {Ln(:)flbk:,
69, 't on investigati Shittenden, 1898, p. 96, doubt as to
189 . 67-69, report on investigations. C , s , d 0
i(gi)r%yl’;l)sl)ecies’ Smith, 1899, p. 364, Lakewood, N. J. I‘Iopkl?s, 1899a, g%):tiizﬁ)
i ), refer [Topki 'p. 343 (in part?), reference. hitten-
é part), reference. Hopkins, 1899¢c,'p. 34 : ~
?11?1 (111839 1)). 56 (in part?), reference. Johnson, %.901, 13. 92, habits 11: Pfx.
) IIol;kins ’1905, p. 6, reference to wrong determination. Felt, 1906, p. 753 (in
t: 2 ’
mall part), bibliography. ‘ _ ,
Pol'z/sqraph'tlt)s 1"L)L’jipcnn'[s (not of Kirby) Packard, 1890, p. 721, [f?g. 251=Polygraphus
';'uﬁpenmfs (Kirby)], Le Conte quoted (includes several specu.as). ) adultr: B
Xyloterus bivittatus (not of Kirby) Packard, 1890,1;.823, fig. 276 (in part), adult?; PL
- V, f arvi ?, destruction of spruce.
XXIV, fig. 1, larva?, 1 a, pupa?, d ‘ ruce. ‘ -
Bm‘kbeetles.’ gla’acl’m.rd, 1890, 1’)1). 811-824 (in part), destruction of spruce, New Bruns
ick to New Yorlk. . ) ‘ : N
Denc‘l:l‘octonus (Polygraphus) rufipennis (not of Kirby) Cary, 1900, pp. 52-54, depre
: N o 9 1%, 1.
dations on spruce, methods of contro . o .. e
Dendroctorius  piceaperde Hopkins, 1901a, p. 1(),' Pl .II, larvee, puPer la‘dl;liltt, ](;:;:t’
original description, different stages and galleries, Wltg. full agcl())lun} oV 1;{ ; Vs,XV),
bural enemi othods of contr see also index and Pls, I-V, R .
atural enemies, methods of control, etc.‘ (see a xan - ‘
1ITIL()Lll)lll'iln% 1902b, p. 21, mention. Ilopkins, 1902a, p. i\ \l[-Iﬁpl}ms, ;;)OSS, i)t.a(zjé
s, ote. Hoplins ‘ 81, Pl. XXVII, figs. 23-25, stag
abits, etc. Hopkins, 1903b, pp. 266, 270, 2 ] - 2825, e
21:31::’:)1'(1){ (}iguredl, 1'evi’sed account of habits, life history, method_srof cor:i_,lol,neij(,:
Hopkins, 1904, p. 26, P1. 1, fig. 3, Pls. V, XTI, fig. 1, Pls. XI.II, AI\Z, };V,lsota%?b
'mc%) worlyc (reprints), habits, hosts, distribution, etc. .Hopkms, 1905, %)‘pl. 1,90(5’
‘distinctive characters, brief. Felt, 1905, pp. 6, 73 hal its and work.1 . eji t, ' dq‘i
pp- 379-385, fig. 85 b, history, habits, etc. Hopkins, 1908, pp. 160-161, depreda

tions. .
15. Dendroctonus engelmanni n. sp.

Adult.—Type of species, female: Length.6.2. mm., l.)lack. 11;}1&1({1}
with front convex, faint median an‘d posterior unpressllon' an(' it
anterior line. Elytral declivity \.wth striee not (.Ieeili Vl fln;pu;zz i_,
punctures of pronotum distinctly irregular; posterior Clla,l (; pratﬁ)er
sternal area not punctured; punctures of p'rothorax z:ln (Z 317 rionvex
coarse; strise moderately impressed; interspaces moderate y “ ChMi
and scarcely rugose, except on dorsal area. Secondary sgm; | cha
acters: Declivity convex; stri.ae rather dls’tmctly bl;tUI}O ule: ply
impressed; punctures distinct; interspaces with rows of granules.
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Type labeled “Type No. 7452 LD.E8NM,” name label, “Tlopk.
1/22/08, Picea engelmanni, Capitar, N. M., W. I. Fiske, collector,
¢, Hopk. U. S. 3958.”

Male type: Length 5.5 mm. Frong without anterior line. Elytra
with strie less distinctly impressed and interspaces less convex thay
n female; declivity convex, with strize and strial punctures obscure;
Interspaces flat, shining, finely but distinetly punctured and without
granules except on vertex.

Type labeled, “ 3 type,” name label, *“Hopl. 1/22/08, Picea engel-
manng, Capitan, N. M., W. F. Fiske, collector, g, Hopk. U. 8. 3958.”

Variations.—The length varies from 5 to 7 mm., with the average
at about 6.5 mm. The color ranges from uniform light to dark red
and black, to black head, thorax, and abdomen, and red elytra, The
sculpture and vestiture of the epistoma vary as usual, with thoe
greatest variation in size, color, and punctures.

Distinctive characters.—The characters which serve to distinguish
this species from the one preceding are the larger average size,
slightly more elongate form, more shining elytra, with the lateral
strize somewhat less Impressed, the punciures usually coarser, and the
interspacss less acutely rugose. It is more closely allied to D. obesus,
from which it is distinguished by tha commonly darker prothorax,
and more distinctly impressed lateral striz of the elytra, with coarser
punctures, -

Revisional notes.—This species, like the preceding, has been involved
in the coafusion in revisions and col'ections under 2. rufipenas.
The species under this name was represented in the Le Conte collee-
tion by two specimens labeled “Alta, Ut.” and “Colo.,” by two in
Horn’s collection labeled “H. B.,”” and “Alta, Ut.,” and by one
specimen from Doctor Dietz, labeled “Ut.” These were doubtless
involved in Le Conte’s and Dietz’s revisions.

Pupa.—In addition to the generic, divisional, and subdivisiona)
characters, the apices of the front and middle femora ave smooth ; ab-
dominal tergites 2 to 6 with small pleural spines; 1 and 2 without
dorsal but with lateral spines, and 3 to 6 with dorsal and lateral spines;
7 and 8 smooth; 9 with pleural spines, as usual. Pupal type labeled
“Webb No. 2.”

The usual variation in minor details prevails, but the pupa of this
species is distinguished from that of the preceding one by the more
distinctly impressed vertex of the head, the generally coarser spines,
and the presence of dorsal spines on the third abdominal tergite.

Larva—In addition to the generic, ivisional, and subdivisional
characters, the front hag a transverse rugose elevation situated near
the middle; the anterior surface, including the elevation, is opague;
the area behind the elevation is impressed and shining, clypeus
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broad, with median dorsal groove and the apex subacutely emar-
ginate; labrum prominent, its anterior margin truncate; mandibles
opaque toward base, more shining toward apex, with a distinet dorsal
impression and oblique ridge near the middle; sternellar lobes of the
thoracic segments moderately prominent and with distinct foot calli.
Larval type labeled ‘“Webb
No. 2.”

The most distinctive charac-
ters separating the larva of this
species frem that of the preced-
ing one are the more shining
mandiblee, with much deeper
dorsal inipression and more
prominent oblique ridge and
the muchk less distinctly ele-
vated anterior margin of the
epicraniuimn.

Galleries (fig.'81).—The gal-
leries of this species are very
much the same as those of the
preceding one, except that the
larval mines are more distinctly
contiguous for a greater dis-
tance from the egg galleries.

Distribution (fig. 82).—
(Hopk. U. S.) Arizona: Chiri-
cahua Mountains.  Colorado:
Clyde, Boulder, Craig, Fort Col-
lins, Glenwood Springs, Gunni-
son, Hahn’s Peak, Holy Cross
National Torest, Meeker, Ou-
ray National Forest, San Isabel
National Iorest, Steamboat

F1a. 8l.—Dendroctonus engelmanni: Egg gallery in liv- FOI‘eS?. lve,w JV[@mco: Ca'Pl-
ingbark. 4, Normal; B, boring dust removed; a, G211 Mountmns, Sierra Blanca
s bl tons b ot pked - Mountains, Saoramento Na-
lating l,)ur;ow; /,esg nest, with and witho,ut’eggs; 7, tional Forest. South Dakota:
fr‘esllll_y hatched larvee; &, pits in roof of gallery. Spearﬁsh j&nyon’ Black Hills.
(Original) Utah: Ephraim. Wyoming: En-

campment. Additional localitics from specimens in other collec-

tions: (Horn) “H. B.” (Northwest Territory, probably in Macken-
zie River region) and Alta, Utah. (Wickham) Argentine, Leadville,

and Silver Plume, Colo. (Cockerell) Las Vegas, N. Mex. (1. & S.)

Calgary, Alberta; Glacier, British Columbia. (Webb) Collins, Idaho.

Springs, White River National
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Host trees.—Picea engelmanni and P. canadensis.

Ldentified specimens.—Le Conte collection, 2 specimens; Horn, 2;
Dietz, 1 (Utah); U.S.N.M. (H. & S.), 4; \Vickhzhu, 4; Cockerell 7;
Webb, 25; Hopk. U. S., more than 200 specimens, including):mﬂ
stages and work.

F1G. 82.~—Dendroctonus engelmanni; Distribution map. (Original.)

BisLioararuy aAND SyNoNYMY.

Dendroctonus rufipennis (not of Kirby) Le Conte, 1876, p. 385, revision (?). Le
Conte, 1878, p. 469 (in part) (in. collection 1900-1907, under D. rufipennis),
Packard, 1887, pp. 177-243 (in part). Packard, 1890, P. 721 (in part), p. 722 (in
part), quotes Le Conte. Dietz, 1890, p. 30, Celorado, Utah. Wickham, 1902, 1
309, list, localities. i o

Dendroctonus dietz: Hopkins, 1902a, manuscript name only for variation (Utah).

Dendroctonus californicus Hopkins, 1902a, p. 3, manuscript name only, locality.,

Dendroctonus wickhami Hopkins, 1902a, p. 3, mannscript name only,

Dendroctonus piceaperda (not of Hopkins) Wickham, 1902, p. 810, in list, lucality
host, reference to synonymy. Hopkins, 1906a, pp. 4, 5, old work on Pike’s Penk.’

Dendroctonus piceaperds var. engelmanni (Hopk.) 1ali, 1907, p. 218, manuscript name
list, localities. ’

Dendroctonus piceaperda (not of Hopkins) var.  Tail, 1907, p. 218, list, Cloudcroft
N. Mex. ’

The Engelmann spruce beetle. Hopkins, 1908, pp. 161-162, depredations.

. 16. Dendroctonus boreslis n. 8p.
(PL. V, fig. 16.)

A(lult..~Type of species, female: Length 6 mm., nearly black.
Head leth front convex, with faint anterior and posterior impressions
and faint anterior line; elytral declivity with strie not deeply im-
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pressed; punctures of pronotum distinctly irregular; posterior half
of proepisternal ares not punctured; punctures of pronotum and
elytra moderately coarse; elytral strie scarcely impressed except in
dorsal area; interspaces scarcely coarser and but faintly rugose,
except toward base and vertex. Secondary sexual characters: Elytral
declivity convex; stris faintly impressed, with punctures moderately
distinet; interspaces slightly convex, with distinct row of granules.

Type labeled “Type No. 7453 US.N.M.,” name label, “Hopk.
1/22/08, U.S.N.M. 22, Alaska, ¢, U.S.N.M. Acc. 25431.”

Male type: Length 6 mm., elytra red; thorax, head, and abdomen
much darker; other characters the same as in female, except elytral
declivity, which is shining, the striee and strial punctures obscure;

.‘""m a’ HE

T1c. 83.—Dendroctonus borealis: Distribution map. (Original.)

interspaces {lat, shining, and 1 and 2 without granules except toward
vertex.

. Male type labeled “type of drawing,’ “ 3 type,” name label,
“Hopk. 1/22/08, Picea canadensis, Eagle, Alaska, W. H. Osgood,
collector, &, Hopk. U. S. 1170a.”

Variations.—There is scarcely any variation in the four specimens
in the collections, but the color varies from nearly black in the type
to the head, thorax, and abdomen dark, and the elytra red in the other
specimens. .

Dustinguishing characters.—The short, stouter form, short and kroad
pronotum, with the punctures more uniform in size, the punctures of
the dorsal strie of the elytra finer and less distinct, serves to distin-
guish this species from all of the allied forms. It appears to be more
closely allied to D. obesus, but is distinguished from it by its shorter
pronotum and elytra, and the other characters mentioned.
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Bevisional notes.—1It is quite evident that the specimens descriled
by Manrerheim (1853, p- 238) under L'. rufipennis are . borealis. The
single specimen in Le Conte’s collection under 1. rufipennis, labeled
“ Hylurgus rufipenmis Kirby,” and locality Kenai, is evidently from
Mannerkeim’s collection, and probably one of the specimens before
him when he prepared his descriptior. under that name. Superfi-
clally, this specimen resembles D). preeaperda, which led Le Conte to
identify his Anticosti and Canada specimens as D. rufipennis, and is
evidently the one which represented the Alagka locality in his revi-
sions (1838 and 1876).

The immature stages and galleries of this species have not heen
observed.

Host tree.—Picea canadensis.

Distribution (fig. 83).— Aluska: Eagle, (%) Kenai Peninsula.

Identified specimens.—ILe Conte, 1 specimen; US.N.M,, 2; Hopk.
U. 8., 2, vollected by W. H. Osgood, of the Biological Survey, U. S.
Department of Agriculture, at Fagle, Alaska, August, 1903, from
white spruce.

BisLioeraPHY aND S¥wONYMY.
Hylurgus rufipennis (not of Kirby). Mannerheim, 1858, p. — (in part).
Dendroétonus rufipennis (not of Kirby). Le Conie, 1868-1876 (in part).
Dendroctonus borealis Hopkins, 19022, p. 3, manuscript name onl .

17. Dendroctonus obesus (Mannerhein).
4 (PL VI, fig. 17.)

Adult.—Typical female: Length 6.5 mm., nearly black. Head witl,
front convex, with faint anterior and posterior impression and mod-
erately distinct anterior line. Elytral declivity with strize not deeply
impressed; punctures of pronotum distinctly irregular; posterior half
of proepisternal area not punctured ; punctures of pronotum and
elytra moderately coarse; elytral stie scarcely impressed; inter-
spaces flat, finely, sparsely rugose on dorsal area and toward base of
vertex. Secondary sexual characters: Declivity convex, subopaque;
striee faintly impressed, with punctures moderately distinct; inter-
spaces faintly convex, with distinct row of granules.

Typical female labeled, name label, “FHopk. 1/22/08, Picea sitel-
ensis, Queen Charlotte II., Keen [collector], ¢ .”

Typical male: Length 6.7 mm., black. Front convex, with faint
anterior impression and distinet antericy Jine. Agrees with female,
excepting tl.at the punctures of elytral strise and interspacial rugosi-
ties are coarser; declivity subopaque; strial impressions and punc-
tures obscuce; interspaces flat, faintly punctured, and with a few
granules toward vertex; pronotum with distinctly elevated line.

Typical male labeled, name label, ““1/22/08, Picea sitchensis, Queen
Charlotte I1., J. H. Keen, Collr., 2.7
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Variations—The length varies from 6 to 7 mm., with the average
about 6.5 mm. The color ranges from uniform light red to brown in
young specimens, to uniform black in matured ones, it being exceed-
Ingly rare to find examples with the pronotum darker than the elytra,
which is so characteristic in the three preceding species. The sculp-
ture and vestiture of the epistoma, front, pronotum, and elytra vary
as usual. The greatest variation is in the punctures of the pronotum
and in the presence and absence of the dorsal line ; the presence or
absence of a frontal carina is also an mportant variation, and in some
examples the body is noticeably more elongate than in others.

Distinctive characters—The characters which serve to distinguish
this species from the three preceding are the uniform black color of
the matured adults and the 'prevailingly less impressed elytral strise,
especially those of the lateral area, and also the prevailing slightly
more elongate form. Its host tree and distribution also serve as
distinguishing characters, except, perhaps, in the case of borealis,
which may be found in the Sitka spruce.

Revisional notes.—There can be little or no doubt that the material
under observation represents Mannerheim’s species, whose varieties
@, b, and ¢ were evidently immature specimens. D. similis Lec. is
to be referred to this, which fact was recognized by Le Conte in his
1868 paper, but the beetle was subsequently confused with the
species discussed in the present paper under D. pseudotsugze. D. obesus
Is represented in the Le Conte collection by two specimens, one
specimen from Mannerheim’s collection, labelled D. obesus (““Speci-
men 5”7 under D. rufipennis in 1900), and one specimen, the type
of D. similis. It is possible that “specimen 27 under D. rufipennis
is also D. obesus, but was not recognized by the writer when ex-
amined in 1900. Dietz, 1890, did not recognize or mention D. obesus,
and it was not found by the writer in the Horn collection or that of
the Academy of Natural Sciences. :

Pupa.—In addition to the generic, divisional, and subdivisional
characters, the apices of the front and middle tibiee are smooth or
rarely with a single granule, abdominal tergites 2 to 6 with very
small pleural spines, 1 without dorsal but with small lateral spines,
and 2 to 6 with dorsal and lateral ones, 7 and 8 smooth, 9 with

prominent pleural spine as usual. Pupal type labeled “Hopk. U. S.

No. 4049a.”

The usual variation in minor details prevails, but the pupa of
this species is distinguished from that of the three preceding by the
more evident lateral spines of the first abdomingl tergite and the
prevailing darker tips to the abdominal spines.

Larva—In addition to the generie, divisional, subdivisional, and
sectional characters, the front has a faint transverse elevation dis-
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tinctly in front of the middle and the pronotal area is flat to apex.
The clypeus is short and broad, with an anterior dorsal groove and
the apex broadly emarginate, labium prominent, slightly longer than
the clypeus, with the apex broadly rounded. Larval types, labeled
“Hopk. U.'S. Nos. 4081, 4046a, and 4049a.”

The most distinctive characters appear to be the anteriorly | lucad
transverse elevation of the front; the characters of the mandiblos and
anterior raargin of the epicranium more nearly approach those found
in D. engzlmannsi.

Galleries.—The galleries of this species are of the same, or of
similar character to those of D. piceaperda, as given in divisional,

FIG. 84.—Dendroctonus obesus: Distribution map. (Original.)

subdivisional, or sectional characters, but difler in the more extended
common larval chamber which precedes the independent larval
mines which are usually so confused by crossing each other that they
are difficult to follow.

Dustribution (fig. 84).—(Iopk. U. S.) Dregon: Newport.  Wash-
ington: Hoquiam, Aberdeen. Additiono] localities from other col-
lections: (US.N.M.) (H. & S.) Vancouver, British Columbia; (Rev.
Keen) Queen Charlotte Islands, British Coluadbia.

Host tree.—Picea sitchensis. ;

Identified specimens.—Le Conte collection, 2 specimens: U.S.N.M.,
1 from Doctor Fletcher; H. & S., 3; Hopk. U. S., more than 120
specimens, including all stages.
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Bisuiocraruy anp Synonom,

Hylurgus obesus ¢ Mannerheim, 1843, P. 296, original description. Mannerheim,
1852, p. 356, spec. 474, list, variety b and variety ¢, brief descriptions. Man-
nerheim, 1853, p. 238, separate p. 146, list, var. d described. Le Conte, 1868,
P. 173, mentioned, synonymy.

Dendroctonus similis Lo Conte, 1860, p. 59, description (from one specimen which=
D.obesus). LeConte, 1868, p. 173, mentioned as synonymous with D. obesus Mann.
Hopkins, 1902a, p. 38, recognized as synonymous with D. obesus (Mann.),

Dendroctonus obesus (Mann.) Le Conte, 1868, p- 173 (in part). Chapuis, 1869, p. 35;
1873, p. 243, revised description. Hamilton, 1894, p. 85 (in part). Hopkins,
1899b, pp. 15, 21, habits, host, etc. Schwarz, 1900a, p. 537, author’s reprint p.
185 (in part), list. Hopkins, 19022, p. 3, species recognized as distinct from D.
rufipennis Kirby. Hopkins, 1902, p. 22, habit and host. Hopkins, 1903a, p.
60, reference. )

Dendroctonus rufipennis (not of Kirby).  Le Conte, 1868, p. 173 (?=D. obesus).
Le Conte, 1876, p. 385, revision, synonymy, bibliography, localities (in collection
1900-1907, under rufipennis). Packard, 1887, Dpp. 176, 243 (in part?).

Dendroctonus rufipennis (obesus Mann.) Harrington, 1890, p. 189, author’s extra, p.19.

Dendroctonus keent Hopkins, 1902, p. 3, manuscript name only on variation.

Dendroctonus fletcheri Hopkins, 1902a, p. 3, manuscript name only on variation.

18. Dendroctonus rufipennis (Kirby).
(PL VI, fig. 18.)

Adult.—Typical female: Length 6.2 mm. Elytra red; thorax,
head, and abdomen reddish brown. Iead convex, with faint ante-
rior and posterior impression and short anterior line ; elytral declivity
with striee not deeply impressed; punctures of pronotum distinet,
wregulary posterior half of proepisternal area punctured; strisee of
elytral declivity with fine punctures; elytral strize scarcely impressed,
except toward suture; strial punctures moderately coarse; inter-
spaces with rugosities moderately coarse, sparse, and acute; pronotal
punctures coarse, deep, moderately dense. Secondary sexual char-
acters: Elytral declivity convex; striw famntly impressed; punctures
obscure; interspaces faintly convex, with row of fine granules,

Typical female labeled “type of drawing,” name label, “Hopk.,
4/25/02.  Agrees with Kirby’s type, compared by C. O. Waterhouse,
H. S. 28, ¢, White Fish Point, L[ake] Sfuperiori.”

Typical male: Length 6.7 mm. Elytra dark “ed, thorax and head
reddish brown. Agrees with female, excepting that the elytral
declivity is more shining, the strial punctures ave less distinct, and the
interspaces have less distinet rows of granules.

Typical male labeled, name label, “Hopk. 1/22/08, Pinus strobus,
Grand Island, Mich., W. F. Fiske, collector, ¢, Hopk. U. 8. 3761.”

Variations.—The length varies from 5 to 7.3 mum. , with the average
at about 6.5 mm., the head, thorax, and ventral segments from

¢ This was Eschscholtz’s manuscript name, published in Dejean Cat., 3me. Edit.,
p- 331, but Mannerheim published the first description.
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darker reddish brown to nearly black, while the elytea are light to
dark red. The greatest variation noted in the fow specimens under
observation is in size, with less variation in seulpture and vestiture
than in the preceding species, Nos. 14, 15, and 17.

Distinctive characters.—The characters which serve to al, once dis-
tinguish this species from the preceding allied ones are the coarse
punctures of the posterior section of the proepisternal area, the more
distinctly red elytra, the bright-red hairs, and the much less distinetly
mmpressed elytral striee of the lateral area.

Revisional notes.—There is quite extensive literature under the
name Hylurgus rufipennis Kirhy and Dendroctonus rufipeniis Kirhy,
Apparently no part of it except the original description refers to
Kirby’s species, and even the type series in the British Museum repre-
sents at least one other species. It appears that up to the fall of 1906
the only representative of the species in the collections of this country
was a female specimen in the Hubbard & Schwarz collection, U. 8.
National Museum, labeled “ White Fish Point, L. S.”  This, with other
specimens of the Dendroctonus of the U. S. National Muscum and Hub-
bard & Schwaiz collections, was submitied to the writer i December,
1898, for study, and was then labeled “IT. 8. 28.” Iu 1900 this speci-
men, together with another labeled “IL. B.” (Northwest Territory)
from the MNational Museum collection, wnd some specimens collected
by the writer from the spruce in Maine, were sent to the British
Museum for comparison with Kirby’s type of D. rufipennis. T hey
were compared by Mr. Charles O. Waterhouse who, in o letter dated
November 1, 1900, wrote as follows:

I have examined your species, but am only concerned with your two Largest speci-
.

mens. We huve three of the specimens which Kirby had before him, all marked
exactly alike. The one to which he attached his ticket is & dark-L rown variety (unless
it is stained -vith grease), but in all other respects agrees with your 11, 8. 28, with
fairly equally distributed punctuation on the thoray. Kirby’s two other specimens
have red elytra and agree with your H. B. 7401, 824, and have a closel ¥ punctured
impression or flattening at the base of the thorax.

The specimen in the type series which bove the name lubel wlhen the
comparison was made should be recognized as the type.  Thus it is
quite certain that our H. S. 28 from White Fish Point, Lake Superior,
is a true representative of the species, while the two other specineiis
with which our H. B. 7401, 824, etc., agree evidently represent ). en-
gelmanni and are probably the specimerss referred to by Kirby as
coming from Lat. 65°. The writer is informed by Mr. Schwarz that
our H. B. (No. 7401) specimen came from about the same latitude,
The other specimens from Maine, which were so different from the
type as to be at once recognized as distinct, were representatives of
D. piceaperda Hopk.

The pupa, larvee, and galleries have not been observed.,
- ) b o
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Dustribution (fig. 85).— Michigan: White Tish Point and Grand
Istand. . :

Host tree.—Pinus strobus. .

Identified specimens.—U.S.N.M. H. & S., 1 specimen; Hopk. U. 8.,
14 specimens of adults, collected by W.T. Fiske at Grand Island, Mich.

BiBLIOGRAPHY.

Hylurgus rufipennis Kirby, 1837, p. 195, No. 261, original description. Packard,
1887, p. 176, note. Hopkins, 1899c¢, p. 343 (in part?). Schwarz, 1900a, p. 537,
author’s copy, p. 185 (in part?). Hopkins, 1901a, p. 13, reference to distribution,
characters, first time recognized since description. '

F16. 85.—Dendroctonus rufipennis: Distribution map. (Original.)

19. Dendroctonus murrayans n. sp.

Adult.—Type of species, female: Length, 6.9 mm; elytra red ;
thorax, head, and abdomen nearly black. Head convex, with obseure
impression; elytral declivity with strise not deeply impressed; punc-
tures of pronotum distinct, coarse, irregular; posterior half of pro-
episternal area punctured; strim of elytral declivity with fine
punctures; elytral strim scarcely impressed; punctures moderately
coarse; interspaces with rugosities moderately coarse, acute, and
rather coarsely placed; pronotal punctures coarse, deep, moderately
dense. Secondary sexual characters: Elytral declivity convex;
strize distinetly impressed; punctures obscure; interspaces convex,
with irregular punctures and rows of granules.

Type labeled “‘No. 7454 U.S.N.M.,” name label, ““Hopk. 1/22/08,
Pinus murrayana, Keystone, Wyo., J. L. Rebmann, collector, ¢,
Hopk. U. 8. 2690.”
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Male type: Length, 6.5 mm. Agrees with female, except that the
elytral declivity is more shining and ‘he interspaces are more dis-
tinctly punctured and less rugose.

Type lubeled “ ¢ type,” otherwise same as female.

Variations.—The length varies from 5.4 to 6.5 mm., with the aver-
age about 6 mm.; the head, thorax, and ventral segments are dark
reddish brown to black, while the elytra arve light to dark red. The
greatest variation noted in the few specimens under observation is in
the size, with less variation in sculpture and vestiture than in species
Nos. 14, 15, and 17.

Distinctive characters—The characters which serve to distinguish
this species from D. rufipennis, to which it is more closely allied, are
its slightly smaller size and more distinctly impressed elytral strize

F16. 86.—Dendroctonus murrayane: Distribution map. (Original.)

on the dorsal and lateral areas and the finely, densely punctured
interspaces of the declivity in the male.

It appears that this species has not been referred to in literature.

The pupsa has not been observed.

Larva (Tl VIII, fig. 19).—In addition to the generic, divisional,
and subdivisional characters, the front has an impression toward the
anterior angles and a faint transverse elevsiion in front of the middle.
The clypeus is longer than the labrum and marked with a median
groove, and with the apex broadly emarginate; labrum with apex
faintly emarginate, and the mandibles with distinct dorsal impres-
sion. Larval type labeled “Hopk. U. 8. No. 2690¢.”

Galleries.—Only fragmentary specimens of the galleries have been
observed, but they appear to come between piceaperde and valens,
the larves, for the most part, excavating a common chamber.
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Distribution (fig. 86).—(Hopk. U. S.) Wyoming: Homestake, Sar-
atoga, Keystone, Cheyenne National Forest, and Big Horn National
Forest.  Colorado: Jefferson. Additional localities Jrom other col-
lections: (US.N.M.) (. & S.), National Park, Wyoming. .

Host trees.—Pinus murrayane and Piceq engelmanni.

Identified specimens—T. & S., 5; Hopk. U. 8., over 100 specimens,
mcluding adults, larve, and work.

Bisriograruy.

Dendroctonus shoshone Hopkins, 1902a, p. 3, manuscript name only.

20. Dendroctonus punctatus Le Conte.
(PL VI, fig. 20.)

Adult—Typical female: Length 6.5 mm., dark reddish brown.
Head convex, with moderately distinet anterior impression. Elytral
declivity with strie distinctly impressed. Punctures of pronotum
distinct, coarse, irregular; posterior half of proepisternal area punc-
tured; strise of elytral declivity with coarse punctures; elytral strig
distinctly impressed; punctures coarse and distinct; interspaces
rather narrow, convex, moderately rugose on ¢ orsal area, but nearly
smooth on lateral area. Secondary sexual characters: Declivity
convex, shining; striee distinctly but not deeply impressed; punc-
tures coarse and distinet; interspaces narrow; convex, with row of
granules.

Typical female labeled “type of drawing,” name label, “Hopk.
4/25/02, Picea rubens, Randolph County, W. Va., A. D. Hopkins,
collector, ¢, Hopk. W. Va. 6312.”

Variations.—There appears to be very little variation in the few
specimens observed.

Distinctive characters—This species is at once distinguished from
all of the preceding by the coarse punctures of the elytral stris,
especially on the declivity. Its nearest ally is D. micans, of Europe,
from which it differs in its smaller size, more elongate form, and
more distinctly impressed elytral strise.

Levisional notes—While the original description does not include
the more distinctive characters, it was based on a type which was
readily recognized as a distinct species. Dietz referred the specimen
in the Homn collection, labeled D. punctatus Lec., to D. rufipennis
(Kirby), but it is certainly distinct from what is now recognized as
D. rufipennis. '

Host tree.—Picea rubens.

Pupe, larve, and galleries of this species have not been observed.

Distribution (fig. 87) —(Hopk., W. Va)) 1 specimen collected by
the writer May 21, 1892, in the high mountains of Randolph County,
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West Virginia, under bark on spruce stump. (Le Conte, M. C. %)
3 specimens labeled ‘‘New Yourlk’’; (o, A. E. S) 1 speciiien

I n
labeled ‘“Pa.
Birroararuy ann SyyoNyay.

Dendroctonus punctatus Le Conte, 1868, p. 173, original description, synonymy,
locality. Le Conte, 1876, p. 385, revision, synonymy, bibHography, localities.
Packard, 1887, p. 177, Le Conte quoted. Packard, 1890, p. 722, Le Conte quoted.
Hopkins, 1899, p. 447, habit, ete., West Virginia. Hoplkins, 19024, p. 3, recog-
nized as a good species and restored.

Dendroctonus rufipennis (not of Kirby) Dietz, 189¢, p. 30, Pennsylvania.

F16. 87.-~Dendroctonus punclalus: Disteibition map. (Original.)

21. Dendroctonus micans (Kugelann).
(PL VI, fig. 21.)

Adult.—Typical female: Length 7.25 mm., dark veddish brown.
Head convex, with faint anterior impression, without anterior line ;
elytral declivity with strim not deeply impressed; punctures of
pronotum distinct, coarse, irvegular; posserior half of proepisiernal
area punctured; strim of elytral declivity with coarse punctures ;
elytral striz not impressed, punctures moderately coarse, interspaces
broad and flat, sparsely and finely rugose. Secondary sexual charae-
ters: Elytral declivity convex, subopaque; strize taintly Dmpressed;
punctures coarse and distinct; interspaces moderately convex, with
sparse, irregular granules.

Typical female labeled “‘type of drawing,” nane label, ““FHopk.
4/25/02, 2. Determination No. 20, Eichhof!, Sachsen, Horrung.”
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Typical male: Length 6 mm., black. Agrees with female in every
respect, except that it may have stouter mandible, the club of antenna
smaller, more elongate; the declivity of elytra with strial punctures
finer, and the interspaces without granules.

Typical male labeled ¢“ 3, from Dr. Severin.” -

Variations.—Length 7 to 8 mm., average about 7.5 mm.; uniform
reddish brown to nearly black, with usual variation in sculpture and
vestiture. A

Distinctive characters.—This Species is more closely allied to I).
punctatus than to any of the other species of the genus, from which
it is distinguished by its larger size and stouter form, with the strize
scarcely at all impressed, and the punctures smaller: '

The male of this species appears to-be far more rare than in the
other species, from the fact that among 83 specimens examined only
2 males were found. While the decljvity is somewhat more shining
and smoother in the male, this character is by no means as striking
as in the other species of the section to which it belongs.

The pupa has not been studied by the writer, but is evidently
similar in general character to that of D, piceaperda.

Larva.—Abdominal tergite 8 without, 9 with, small dorsal plate,
which is not rugose. Front with distinet elevation. In addition to
the generic, divisional, and subdivisional characters, the frontal
elevation is subopaque, transversely wrinkled, situated in front of
the middle and joined to the epistoma; lateral angles are curved
back to their junction with the frontal sutures, which are broadly
curved toward the apex. The area behind the elevation is broad,
flat, and more shining. Clypeus broad, with faint median groove
and the apex broadly emarginate. Labrum small, rather stout, with
broad dorsal impression, the apex subtruncate; mandibles shining,
with a distinet dorsal impression and oblique ridge near the middle ;
sternellar lobes of the thoracic segments moderately prominent and
with distinct foot calli.

Type.—One of a large series of larve received from Dr. G. Severin,
conservateur, Royal Museum of Natural History, Belgium.

The larva of this species is at once distinguished from that of all
of the other species of the genus, so far as observed, by the faint
dorsal plate of the ninth abdominal segment, by the absence of a
plate on the eighth, by the frontal elevation connected with the
epistoma, and by the greater number and more distinet hairs on the
scutellar lobes of the thorax and abdomen.

Galleries (fig. 88).—The galleries are evidently quite similar to
those of D. terebrans and D. valens, especially in the fact that the
larvee live together in a common chamber exposed in the inner bark.
According to Dr. G. Severin, the egg gallery is vertical, frequently
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curved and somewhat irregular, sowmetimes doubly inflected and
from 12 to 20 cm. long. The female here deposits from 20 to 25
eggs in several places. The larvee eat very close together, growing
equally in size and age and making & common cavity underneath
the bark. In order to go through the pupal stage, they return to
the large space which they left behind tham and which is now filled
with excrement and resin. Departing {rom their common cavity,
they eat out isolated galleries, and at the end of these they pupate.

F16. 88.—Dendroctonus micans: Egg galleries and larval chamber. 4, Basal sections of egy galleries; B,
advanced stage of work; ¢, entrance burrow; b, excavated July 8-16; ¢, excavated July 8-29; d, eight
days old; e, three weeks old; f, basal section; ¢, boring-dust; k. subsequent or inner gallery (“‘mother
gallery”’); 7, egg nest with €ggs scattered about in boring-dust; k, social chaanber excavated by larvae;
¢, boring-dust and resin; m, larvee at work. (Adapted fror Pauly Forstlich-natur wissenschaftliche
Zeitschrift, T Jahrgang, figs. 3 and 4.)

Distribution (fig. 89).—According to the literature, this species
ranges from central to northern Europe and from Denmark and
Russia eastward into Siberia.

Host trees.—1It is said to infest Pinus, Picea, Abies, and Larig.

Identified specimens.—The writer has exerined 1 specimen received
from W. Eichhoff, 8 from B. W. Schlick, Denmark; 2 with specimens
of work from Reitter’s collection, collected in Bohemia, and about 70
specimens of adults, as well as larve and specimens of work from
Dr. G. Severin, of the Musée Royale d’Jistcire N aturelle, Brussels,
Belgium.

79980—09——-11
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BIBLIOGRAPHY AND SYNONYILY.

?Bostrichus ligniperda Herbst, 1793, p- 107 (in part).

Bostrichus micans Kugelann, 1794, p. 523, original descrition.

P Hylesinus ligniperda Gyllenhal, 1813, Pp. 335, 336 (in part).

Dendroctonus micans (Kug.) Erichson, 1836, p. 563, type of genus. Bach, 1849, p.144.
Stein, 1854, pp. 277-279, habits, destructiveness, Kollar, 1858, pp. 23-28, habits,
control. Tichhoff, 1864, p. 27, pl. 1, fig. 5, tarsi, fig. 6, maxilla, fig. 7, labium, in
revision of genus. Lacordaire, 1866, p- 360, in revision of genus. Chapuis, 1869,
P. 35; 1878, p. 243, revised description. Lindemann, 1875, pp. 213, 221, pl. 1, figs.
1-10, male reproductive organs described and illustrated. Eichhoff, 1881,
pp. 125-128, fig. 23, adult, fig. 24, galleries, revision, bibliography, account
of habits, distribution, etc. Altum, 1881, pp. 262-266, description, biology.
Judeich and Nitsche, 1889, pp. 458-462, life history, habits, importance, remedy.
Pauly, 1892, pp. 315-327, 4 figs. of galleries, habits. Verhoeff, 1896, pp. 124-133,
anatomy. Ménégaux & Cochon, 1897, pt. 2, p. 120, habits, etc. Severin, 1902,
D. 145, habits in Belgium. Weber, 1902, p. 108, fig. 5, enemy. Brichet et
Severin, 1903, pp. 244-258, habits, etc. Baudisch, 1903, pp. 151-152, habits, ete.
Quairiére, 1904, pp. 626-628. Niisslin, 4905, pp. 175-178, habits, description,
importance. Quiévy, 1905, pp. 834, 335. Severin, 1908, pp. 1-20, description,
habits, depredations, control.

Hylesinus micans (Kug.) Ratzeburg, 1839, p. 217, Taf. VII, fig. 3, adult.

Hylesinus (Dendroctonus) micans (Kug.) Ratzeburg, 1839, p. 217, Taf. VII, fig.3,
adult; Taf. VIII, figs. 1, 2, 8, galleries, young larvze, pupe.

F16. 89.—Dendroctonus micans: Distribution map. (Original.)

Susprvision D.

The distinguishing characters common to the species of the fourth
subdivision are: ‘

Adult—Front without median or posterior impression. Prono-
tum somewhat elongate, slightly narrower than elytra, moderately
constricted toward head, with regular punctures or without coarse
and fine punctures intermixed, long hairs absent on median and
posterior dorsal areas, present on anterior and lateral areas; head

S o ST
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broad, convex; epistomal process and elytral rugosities variable
within the same species.

Sexes.—Females with front of head moderately broad; mandibles
shining, moderately stout; antennal club broad and stout; elytral
declivity slightly more rugose; strim impressed with distinct pune-
tures.

Males with front of head distinetly broader; mandibles opaque,
stout; antennal club narrow, more elongate, and the elytral declivity
slightly less rugose; stris less distinctly impressed, and the punctures
more obscure.

Pupa.—Vertex of head convex; front end middle femur each with
a minute subapical spine; abdominal tergites with moderately dis-
tinct spines.

Larva.—Abdominal tergites 8 and ¢ with distinet dorsal plates,
each armed with three prominent teeth.

Galleries.-—Egg galleries slightly winding to nearly straight; larval
mines not separated, except very rarely near the outer extremity,
but forming broad common larval charmbers.

22. Dendroctonus terebrans (Olivier).
(PL. VIL, fig. 22.)

Adult.—Typical female: Length 5.6 mm., black. F ront'convex,
without impressions; epistomal process moderately broad, lateral
angles tuberculate. Pronotal punctures very coarse, regular, mod-
erately denss, scarcely decreasing in size toward base; elytra with-
out long hairs toward base.

Typical female labeled, name label, ‘““Hopk. 1/22/08, Pinus echi-
nata, Hopkins, collector, Tryon, N.C., 9 , Hopk. U. S. 530aa.”

Typical male: Length 5.6 mm. Differs from female in stouter
mandibles and slightly coarser rugosities of elytral declivity.

Typical male labeled same as female.

Variations.—The length varies from 5 to 8 mm., with the average
about 7 mm." The color ranges from piceous to deep black, the latter
prevailing. Immature specimens are reddish, but fully matured
ones are always darker than the darkest D. valens. The greatest
variation is in size, and while the usual variation prevails in some of
the other characters, it is much less so thar in D. valens. In New
Jersey, Pennsylvania, Virginia, and West Virginia, where there is an
overlapping of the range of D. valens and I. terebrans, specimens are
sometimes found which appear to be hybrids, but it appears that the
more dominant characters of D. terebrans prevail in such hybrids, so
that the darker color and coarse punctures of the pronotum serve to
distinguish them as being more closely allied to the latter species.

Distinctive characters.—The characters which serve to distinguish
this species from D. valens, to which it is more closely allied, are its
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prevailing black or dark color, the more uniforn: and coarser punctures
of the pronotum, the narrower epistomal process, with the angles more
tuberculate, and the less evident long hairs on the anterior dorsal
area of the elytra. ,

Rewvisional notes—While the type of this species has not been seen
by the writer, it is clearly evident from Olivier’s description and
figures (Olivier, 1795) that the large black form common to the
southern United States represents the species described. The only
distinctive specific character mentioned, however, is the reference to
the Black Scolytus and to the body being black, brown, or brownish-
black. The confounding of Dendroctonus valens and D. terebrans under
the latter name hasresulted in much confusion in the literature. With
our present knowledge, however, it is not diffcult to clear up some
of the confusion and to revise and correct the literature so that it
may be known in many cases whether, or not one or both species was
included in a given reference. Erichson, 1836, Lacordaire, 1866, and
Chapuis, 1869, evidently did not compare D. valens and D. terebrans.
While a specimen of this species has been in the Harris collection since
1839, Harris apparently made no reference to its characters. Zimmer-
man, 1868, page 149, did not mention D. valens, but evidently had the
two species confused in his revised description. Le Conte, 1868, page
173, referred D. valens to D. terebrans, and in 1876, pages 384-385,
confuses the characters and distribution of the two species. Dietz,
1890, page 29, included this species under his variety a, and (p. 30)
evidently includes two specimens from Florida under his revision of
D. rufipennis. In subsequent literature up to 1906 there is more or
less confusion of this species with D. valens. The writer, 1906c, page
81, restored D). valens Lec. and called attention to the characters dis-
tinguishing D. ferebrans (Oliv.). In 1900 the writer found one specimen
in the Harris collection, under Hylurgus terebrans, under his No. 99,
referred to in his note as “Dark specimen abundant under bark of
pitch pine, October 27, 1839,” but it appears that no reference was
made to this dark specimen in any of his publications. The locality
is not given, but it is presumably Cambridge. It appears that this
species was not represented in the Horn collection under D, terebrans
when Doctor Dietz prepared his revision, and that the only example
involved in the revision under D. terebrans was the one in the Ulke
collection from Pennsylvania, designated as “variety a.” Two exam-
ples were found in the Horn collection under D. rufipennis, labeled
“Fla.,” and it was evidently on these that Doctor Dietz based his
Florida locality in his revision of D. rufipennis. Tn 1907 this species
was represented in the Le Conte collection by 9 specimens and 8 addi-
tional specimens in the general collection of the Museum of Com-
parative Zoology.
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Pupa~In addition to the generic. divisional, and subdivisional
characters,, the front and middle femora are armed each with a minute
apical spine; abdominal tergites 1 to 6 have moderately small pleural
spines, 1 is without dorsal spine, but with distinct lateral ones ;2106
have small dorsal and lateral spines, the former increasing in size to 6.
All have pale tips; 7 and 8 unarmed; 9 with usual stout pleural spine.
Pupal type labeled “Xopk. W. Va. 7701.”

The usual variation prevails in the number and arrangement of
minor spines and between the young and older examples.

The character which in general serves to distinguish the pupa of
this species from the preceding is found i the paler tips of the body
spines.

Larva.—In addition to the generic, divisional, and subdivisional
characters, front of head with posterior angle and median area not
elevated but transversely rugose except near apex, where it is smooth;
epistoma flat, opaque, smooth, with straight anterior margin; clypeus
broad, prominent, convex, with faint median longitudinal line, sides
rounded, apex broadly emarginate; labrum short, with sides nearly
parallel and apex tuberculate. Prothoracic tergum with two broa,
shining dorsal plates separated by a rather broad median space, and
a smaller lateral plate each side; sternellar lobes each with a faint foot
callus; mesoterga and metaterga with shining plates on the lateral
lobes. Abdominal scutellar lobes with a rather prominent tubercle
on each epipleurum. Larval type labeled “Hopk. U. S. 1201.”

The larva of this species is scarcely to be distinguished from that of
D. valens.

Galleries.—The egg galleries are generally longitudinal, more or less
winding, and vary greatly in length, sometimes being very long.
They are irregular in width, sometimes with branches, and are slightly
grooved in the surface of the wood. The eggs are placed in masses at
intervals along the sides and in the inner bark; the larvee excavate
broad chambers which vary in size from a square inch to many square
feet. The galleries of this species do not differ materially from the
following, and have a wide range of variation in size and general
character.

Dustribution (fig. 90).—(Hopk. U. 8.) Alabama: Calhoun. Dela-
ware.  District of Columbia: Takoma. Georgia: Cornelia, Thomas-
ville. New Jersey: Lakewood, New Brunswick. New York: Islip
(Long Islard). South Carolina: Chicora, Lumber, New Landing,
Pregnall.  Zezas: Austin, Call, Deweyville. Kirbyville, Tarkington.
Virginia: Glen. West Virginia: Kanawha Station. (Hopk. W. Va.)
West Virginio: Crow, Marion County, Morgantown, Romney. Addi-
tional localities from other collections: (Le Conte) Georgia, North
Carolina, New Hampshire, Pennsylvania. (M. C. Z.) Texas, South
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Carolina, Maryland. (A. E.S.) New Jersey, Delaware. (A. N. S.)
Marion County, Fla. (U.S.N.M.) Lakewood, N. J. (D. A.) Islip
Long Island, N. Y. (Laurent) Pennsylvania, ’
Host trees—Pinus palustris, P. rigida, P. teda, P. serotina, P.
strobus, P. echinata, Picea rubens. S
Identified specimens.—Le Conte, 9 specimens; M. C.7Z. , 8; Horn, 7;
USNM, 2; H. &8.,4; D.A,,7; Hopk. U. 8., about 400 specimens
including adults, larve, and work. ‘ ,

F16. 90.—Dendrocionus terebrans: Distribution map. (Original.)

BIBLIOGRAPHY AND SYNONYMY.

Scolytus terebrans Olivier, 1795, p. 6, PI. I, fig. 6, adult; original description, locality
southern U. 8. (Southern Georgia, Schwarz). o
Dendroctonus terebrans (Oliv.) Erichson, 1836, p. 53 (cotype of genus). Lacordaire
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P. 177 (in part), Le Conte quoted. Packard, 1890, P. 721 (in part). ’Dietz,
1890, p. 29 (in part). Hopkins, 1893b, p. 143, No. 76 (in part), Hampshire anc'i
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Dendroctonus terebrans (Lacordaire) Le Conte, 1876, p. 385 (= Oliv. in part), bibli-
ography, distribution, systematic note, on specimens from Georgia. ’

Dendroctonus rufipennis (not of Kirby) Dietz, 1890, p. 30, Florida.

£ Dendroctonus sp. Blandford, 1897, p. 147, reference to black form from Texas,
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23. Dendroctonus valens Le Conte.

" (Pl VII, fig. 23.)

Adult.—Typical female: Length, 8.7 mm. Head with front broad,
convex, and with broad anterior impression. Epistomal process
broad, with lateral sections oblique. Pronotum with punctures
moderately coarse, much smaller and denser toward base. Elytra
with a few long hairs toward base; declivity convex; striz impressed,
with smali distinct punctures; interspaces moderately convex, dis-
tinetly rugose.

Typical specimen labeled, name label, “Hopk. 1/22/08, Pinus
ponderosa, Hopkins, collector, McCloud, Cal., ¢, Hopk. U. S. 18a.”

Typical male: Length 7.6 mm. Differs from female in stouter
mandibles, narrower antennal club, more opaque declivity, less dis-
tinctly impressed strie, and more obscure punctures.

Typical male labeled same as female.

Variations.—The length ranges from 5.7 to 9 mm., with the aver-
age about 8 mm. The color of the clytra, pronotum, and vertex
of head ranges from light to dark red, but is never black, while the
ventral part of the body varies from light red to black. The great-
est variation is in size, but there is a wide and remarkable range
in the epistoma and front and in the sculpture of the pronotum
and elytra, as in almost every other character. Thus a large num-
ber of individuals may be easily selected, each of which might be
considered as representing a good species, but when a large series
of specimens is examined from any given faunal region or locality
no sufficiently distinctive and constant characters have been found
by which they can be readily recognized as distinet from those of
any other faunal region, so that those examples from Maine can
not be distinguished from examples collected in the mountains of
Mexico.

Distinctive characters—The characters, which serve to distinguish
this species from D. terebrans, to which it is closely allied, are its
prevalling red color, the less uniform and more densely placed
pronotal punctures, the much broader epistomal process, with the
lateral sections less angular and more oblique, and the more evident
and numerous hairs on the anterior dorsal area of the elytra.

Revisional notes.—See same heading ander D. terebrans.

The typical specimen on which Le Conte’s original description
(Le Conte, 1860) was based is from California and represents the
common re form which has heretofore been confused with D. tere-
brans. The distinguishing character, “finer and denser punctures of
the thorax,” mentioned by Le Conte is undoubtedly a good specific
character when taken with color and other characters. The species
is represented in the Le Conte collection by the type and 9 speci-



152 THE SCOLYTID BEETLES,

mens, and in the collection of the Museum of Comparative Zoology
by over 50 specimens.

Pupa.—In addition to the generic, divisional, and subdivisional
characters, the front and middle femors are armed each with g
minute apical spine; abdominal tergites 1 to 6 with moderately
small pleural spines; 1 is without dorsal spines, but with distinect
lateral ones; 2 to 6 have small dorsal and lateral spines, the former
Increasing in size to 6, and all have dark tips; 7 and 8 are unarmed;
9 has the usual stout pleural spine. Pupal type labeled “Hopk.
U. S. 28247
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¥16. 91.—Dendroctonus valens: Egg galleries and larval chamber. 4, Incomplete egg galleries with boring
dust removed; B, normal gallery; €, advanced stage of work; «, entrance burrow; b, basal section;
¢, ventilating burrow; d, egg nest with eggs; ¢, boring dust; f, subsequent or inner galleries; g, larvee
at work; b, pupal cell in boring dust mixed with resin. (Original.)

The usual variation prevails in the number and arrangement of
minor spines and between the young and older examples.

The character which in general serves to distinguish the pupa of
this species from the preceding is found in the darker tips to the
body spines.

Larva (text fig. 39 and PI. VIII, fig. 23).—1In addition to the ge-
neric, divisional, and subdivisional characters, front of head with pos-
terior angle, median area not elevated but transversely rugose, except
near apex, where it is smooth; epistoma flat, opaque, smooth, with
straight anterior margin; clypeus broad, prominent, convex, with faint
median longitudinal line, sides rounded, apex broadly emarginate;
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labrum short, sides nearly parallel, and apex tuberculate. Protho-
racic tergura with two broad, shining dorsal plates separated b.y a
rather broad median space, and 4 smaller lateral plate each side;
sternellar lobes each with a faint foot callus; the mesoterga and
metaterga with shining plates on the lateral lobes. Abdomen with a
rather prominent tubercle on each epipleurum. TLarval type labeled
“Hopk. U. 8. 2824.”

F16. 92.—~Dendroctonus valens: Work in bark at base ofstump. e, Entrance and pitch tube; b, cgg gallery;
¢, boring dust and resin; d, pupal cell; ¢, pupa; £, larvie at work foeding on inner li?'h'xg bark; ¢, e:xit
burrows; %, resulting old scar or basal wound, often referred tc as basal fire wound; 4, inner bark with
outer corky bark removed. (Original.)

The larva of this species is scarcely to he distinguished from the
preceding. o

Galleries (figs. 91-93).—The egg galleries are generally longitudinal,
more or less winding, and vary greatly in length, sometimes being
very long; they are irrégular in width and sormetimes with branches,
and are slightly grooved into the surface of the wood. The eggs
are placed in masses at intervals along the sides in the inner bark,
and the larve excavate broad chambers, iwhich vary in size from a
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square inch to many square feet. The galleries of this species do
not differ materially from the preceding, and have a wide range of
variation in size and general character.

Distribution (fig. 94).—(Hopk. U. S.) Arizona: Chiricahua Moun-
tains, Flagstaff, Fredonia, Grand Canyon, Paradise, Ramsey Canyon,
Rincon Mountains, Santa Catalina National Forest, Williams. Califor-
nia: Alder Creek, Berkeley, Chester, Del Monte, La, Moine, Little Yosem-
ite, Madera County, Merced, McCloud, Nevada City, Pacific Grove,
Palo Alto, Pinogrande, San Bernardino, Sterling, Summerdale,
Wawona, Yosemite. Canada. Colorado: Fort Garland, Manitou.
Park, Palmer Lake, San Isabel National Forest. Guatemala: Cabon.

F16. 93.—Dendroctonus valens: Basal wound in living tree resulting from primary injury by this species.
Often mistaken for fire wound. (Original.)

Idaho: Cedar Mountain, Centerville, Grimes Pass, Harris Ridge
(Kooskai), Pioneerville, Priest River, Smiths Ferry. Kansas.
Maine: Brunswick, Casco Bay, Limerick, Peak Island, Portland.
Massachusetis: Lynn, Wyoming.  Mexico: Chale 5, Chihuahua, Mex-
ico City, Michoacan, Ponada, Satazin. Mickigan: Grand Tsland.
Montana: Missoula. Nevadw. New Hampshire: Durham, Webster.
New  Mewico: Capitan, Capitan Mountains, Clouderoft, Lincoln
National Forest, Vermejo, White Mountains. New York: Ithaca.
North Caroling.: Biltmore, Pink Beds. Oregon: Albany, Hood River,
Joseph, Slate Creelk, Pennsylvania: Milford, Philadelphia. South
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Dakota: Black Hills, Elmore, Lead, Spearﬁsh. Z?tah: Es;z.ala'nt.;e,
Kamas, Kanab, Panguitch Lake. Vermont: Fal.r]ee. Zngmm.a.
Washington: Buckeye, Easton, Pullman, Skykomish. West Vwﬂ—
ginia: Crow, Hampshire County, Hardy County, Kanawha Station,

T

F16. 94.—Dendroctonus valens: Distribution map. (Original.)

Monongalia County, Morgantown, 'Pemllejoon, Ralgigh C(}}fllt_l}i,
Romney, Roosevelt, Tucker. Wisconsm.: Ashliand, Ma:hsom (11~(1)P <.
W. Va.) West Virginia: Bretz, Cranesville, Deckers Creek, De floxlv,
Mayfield Hill, Moorefield, Morgantoyvn, Pendleton, Randolph,
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Ron?ney. Additional localities Jrom other collections: (M. C. Z.) New
Mexico; California; Pennsylvania; Idaho ; Maine; Massachusetts:
Cambridge, Mass. (Le Conte) Middle States ; Connecticut; Garland,
Colo.; California. (Horn) North Carolina, Oregon, Wisconsin Maine’
California, New Mexico, and Pennsylvania. (A, E. S.) Kansas) Idaho’
Nevada, Colorado, Canada, Virginia, Illinois, New J ersey. (V{f. & F.j
Durham, N. H. (USNM, H & S.) Marquette, Mich.; Cambridee
Mass.; Helena, Mont. ; Garland, Colo.; Coeur d’Alene, Idaho; Hot())(i
River, Oregon ; Chiricahua Mountains, Arizona; Sisson, Cal.; Col’(lridve
N. Mex. (USNM,B. & S) Las Vegas, N. Mex.; Bright Angl
Prescott, Flagstaff, and Williams, Ariz. (Gillette) Colorado; Bailey,
Colo. (U.S.N.M.) Easton, Wash. ; Placer, Colo. ; Shasta County Cal.i
Powder River, Colorado; Lake Superior; Skokomish River {Vash-,
ington; New Mexico; Siskiyou County, Cal.- Ozumba Mé)untain
Mexico. (Weed & Fiske) Durham, N H. (Webb) Pullman VVash.’
(Dietz) Pennsylvania, California, Arizona, Washington )[Sbate}.
(D. A.) Dunsmuir, Cal.; Custer County, Cal. {(Chittenden) Duluth
Minn.; Tthaca, N. Y.; Grangeville, Idaho ; California,. (Baldwin)’
Ventura, County, Cal. (Soltau) Colorado.

Host trees.—Pinus ponderosa, P. strobus, P, radiata, P. rigida
P. lambertiana, P. murrayana, P. strobiformis, P. chihuahuana, Pj
edulis, P. jefireyi, P. sylvestris, P. virginiana, P. arizonica, P. sp.;
Picea canadensis, P. excelsa, P. rubens; Abies concolor; Lariz Zaricz'na.,

Ldentified specimens.—Le Conte, 10 specimens; M. C. Z. ,85; Horn
14; AT, S, 8; USNM, 12; H. &8, 20; Diets, 5; D. A, 3 spoct.
mens. This species is also represented in the forest insect collection
of tlhis Bureau by about 5,000 specimens, including all stages and
work.

BisrLrograrry AND SyNoNvMY.

Scolytus terebrans (not of Oliv.) Harris, 1826, pp. 169, 170, character and habits. Har-
ris, 1862, p. 86, footnote, name only. Zimmerman, 1868, D. 149, as synonym for
D. terebrans (in part).

Hylurgus terebrans (not of Oliv.) Harris, 1841, p. 72, brief description of larva? and
habits. Harris, 1842, Pp- 72, 73, repeated. Harris, 1852, p. 76,~1‘epeated. Fitch,
1858, pp. 728-729, description of adult and larva, habits? Harris, 1862, p. 86,
repeated, fig. 42, adult. Harris, 1863, pp. 84-86, fig. 42, adult, account repeated.
Thomas, 1876, p. 146, brief description of adult and habits of larva. Smith, 187 7,
p. 52, work in pine.

Dendroctonus valens Le Conte, 1860, p. 59, original description., Le Conte, 1868, p.
173, mentioned as synonym of D. terebrans Lacordaire, Chapuis, 1869, p. 35;
Chapuis, 1873, p. 243. Le Conte, 1878, p. 472, list, Atlanta, Idaho. Hopkins,
1903a, p.61, reference to habits, etc, Hopkins, 1904, p. 19, P1. VII, figs. a, b, ¢
(reprint). Powell, 1904, anatomy. Powell, 1905, ibid. Hopkins, 1905, pp. 6,
11, 17, distinctive characters. Hopkins, 1906b, p. 147, P1. IV, figs. 6, 8, anatomy
of larval head. Hopkins, 1906¢c, p. 81, mentioned as a good species, host,
localities, ete. TFall, 1907, p. 218, list, localities.
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Dendroctonus terebrans (not of Oliv.) Zimmerman, 1868, p. 149 (in part), revision. Le
Conte, 1868, p. 173 (in part), synopsis, bibliography. Le Baron, 1871 (in part),
economic reference. Le Conte, 1876, p. 385 (in part), revision, synopsis, bibli-
ography, locality. Packard, 1887, pp. 175, 248 (in part). Packard, 1890, p.721,
fig. 250 (in part), adult, quotes Harris and Le Conte. Dietz, 1890, p. 29 (in
part), Eastern States, California, Washington, fig. 1, antenna and epistoma; var.
b, Washington, California, Colorado, Arizona, an Idaho; var. ¢, New Mexico,
Arizona, Nevada, California; var. d, Pennsylvania. Hopkins, 1892a, pp. 64-65
(in part), hubits, etc. Hopkins, 1893b, p. 143, No. 76 (in part), and index,
habits, distribution, host, enemies, etc., in West V irginia, all except part of two
references from Hampshire and Monongalia counties. Hamilton, 1895, pp. 346,
378, list, etc. Wickham, 1896a, p. 169, listed, Lake Superior. Wickham, 1906b,
p. 170, list, Coolidge, N. Mex.; Walnut and Williaras, Ariz. Hopkins, 1897a, p.
41, habits, etc. Blandford, 1897, pp. 146-147, synopsis, redescribed, distribu-
tion in Mexico, bibliography. Wickham, 1898, p. 812, list, Arizona. Hopkins,
1899a, pp. 392-893,415-421, and index (in greater purt), dilferent stages, galleries,
etc., described and illustrated (except egg and pupa), with full account of habits,
and distribution in West Virginia, etc. Hopkins, 1899), Pp- 14, 15, habits, hosts,
etc. Hopkins, 1899¢c, p. 343 (in part), stridulation, etc. Chittenden, 1899, p.
56 (in part). Wickham, 1902, p. 309, list, locality. Felt, 1903, pp. 480-481,
figs. 1-3 (in part), adult, larva, pupa, New York State except Long Island (in
part?), habits, hosts, enemies, etc. Felt, 1906, pp. 342-345 and index, fig. 64,
adult; 65, pupa; 66, larva (in part), habits, host, ete.

Dendroctonus terebrans (not of Lacordaire) Le Conte, 1868, p. 173.

Dendroctonus obesus (not of Mann.) Packard, 1877, p. 803, description and probable
habits in Colorado, compared with D. terebrans (not of Oliv.).

?Dendroctonus rufipennis (not of Kirby) Packard, 1837 , 1. 176, in pitch pine.

?Dendroctonus similis (not of Lec.) Slosson, 1902, p. 31¢, list, locality.

Dendroctonus valens Lec. var. occidentalis Hopkins, 1902, p. 12, manuscript name for
variety.

Dendroctonus (terebrans) var. valens (Lec.) Wickham, 19802, p. 309, Garland, Colo.

24. Dendroctonus adjunctus Blandford.
ORIGINAL DESCRIPTION.

“Long. 4.6-5.3 millim.

“Oblong, less elongate than D. parallelocoliis, slightly depressed,
piceous-black, with apex of elytra lighter. Median segment of
epistoma shorter than the lateral segments, its sides very oblique and
elevated, its apical border concave; front covered with close granules
and punctures, with an interrupted median impressed line deepest at
its junction with a slight transverse subocular impression; vertex
finely puncturcd; antenns piceous, the scape with rounded club,
second joint of funiculus scarcely longer than first, club transverse
oval, its sutures curved toward apex. Prothorax more transverse
than in D. parallelocollis, constricted in front, the apical emargination
and basal bisituation distinet; surface impressed behind apex and
somewhat flattened, shining, the punctures sparse and not strong, the
median line obsolete. Elytra feebly striato-p unctate, shining, except
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1 at the closely granulate base, with somewhat scattered granules,
! obsolete on the declivity, interstices with rows of distinct long dark
e " hairs from middle to apex, the first with a single series of stronger

i granules. Legs piceous. |
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DENDROCTONUS LARVA.

Fig. 1.—D. brevicomis; 1a, spiracle, enlarged; 10, spirucle, greatly enlarged, showing simple
bifid processes. Fig. 10.—D. ponderosz, spiracle, greatly enlarged, Fig. 13.—1). pseu-
datsuge, spiracle, greatly enlarged. Fig. 14.—D. piceaperda, spiracle, greatly enlarged.
Fig. 19.—D. murrayance; 19u, dorsal aspect of abdominal segments 8 and ‘9, showing

i plates; 190, aral aspect: 19¢, 19d, and 19¢, different aspects of spiracular tubercle, much

i : enlarged. Jig, 28.—D. valens; 23¢, dorsal aspect of thoracic seginents; 285, dorsal aspect

i ' of abdominal segments; 23¢, dorsal aspect of abdominal segments 8 and 9, showing
I armed plates: 23d, ventral aspect of thoracic segments; 23¢, ventral aspect of abdominal
segment; 23, anal aspect of abdominal segments 8, 9, and 10; 23¢, 23k, 23, differ
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