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REVIEW OF THE TRIBE XYLEBORINI IN
AMERICA NORTH OF MEXICO (COLEOPTERA: SCOLYTIDAE)
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This review of the tribe Xyleborini (Coleoptera; Scolytidae} includes two
genera, Xyleborus Eichhoff, w ith 17 species, and X"»Fommfms Reirter, containing

3 species. All species are described and most are illustrared. Keys for the

separation of the genera and species are provided. Distributional and biological

data are given., New combinations are:  Xyleborns  obliquus  (Leconte)

(= I’H}ophrharm obliquus Leconte); X, lecontes (Hopkins} {= Awmbrosiodnnis

fecontei Hopkins), and X. sayi (Hoplins) (= Awmisandrus sayi Hopkins). New

SYNONYIies 'm:: Xyleborus obliguus (Leconte) (= Awbrosiodius linderae

Hoplum) X. obesus Leconte (= Anisandrus populi Swaine); X, ferrugineus

(Fabricius) (= X, rerwsicollis Zimmerman and X, solrasri Hopkins), X, aylo-

graphus (Say) (= X. inernis Eichhoff and X. plawicoliis Zimmerman), X. velvulus

(Fabricius) (= X. sehavarzi Hopkins and X, rileyi Hopkins), and X. bowardi

Hopkins (= X. firchi Hopkins). A Japanese species, X. rubricollis Eichhoff, is

reported from the United Srares for the first time. A neorype is designated for

X. xylographus (Say).

INTRODUCTION

The prescnr study was prompted by an awareness of the lack of information
Conu,rmng the systematics of the tribe’ Xvleborini in America north of Mexico.
There is no critical review of this tribe available and the only keys to the North
American species are now out of dare.  Swaine (IQIR) Blackman (1922) Dodge
(1938), and Beal and Massey (1943) treated the species occurring in limited areas
of North America, while Hopkins (1915), Blatchley and me (1916}, and
Chamberlin (1939} treated the entire North American fauna. Smce these publica-
tions, numerous name changes have taken place. It is the purpose of this work to
review the knowledge concerning this tribe in North America, to present keys,
descriprions, and illustrations, and to provide additional host and distributional
data.

The tribe Xyleborini includes nearly 1,500 names on a world-wide basis.
Specices arce found in all forested areas, especially in the tropics. Browne (19614)
claims that the group dominates the ,\hl.l\an scolytid fauna, containing nearly
467, of all known Malayan species. The same is probth\ true for other tI’OpIL.l]
areas of the world. However, only 20 species are known from North America,
comprising less than 5.0%, of the known scolytid fauna.

The classification of the tribe, as prwcntcd here, leaves much to be desired.
Because of its size and diversity, no real improvement can be expected until a
world revision is possible. At present, it seems rash to split the main genus
( Xyleborus Fichhoff) except for the scparation of a few very distinctive groups.
I believe that Xyleborus is an assemblage of numerous species-groups and realize
that some may later have to be regar ded as distinct genera. [ consider the tribe
Xyleborini in North America to contain two gencra: Xylosandrus Reitter (3
spcucs) and  Xvleborus (17 sp(,ucs) Amibr our)d?mrf I—Iopkms Aumnisandrus
Hopkins, Premmobius Eichhoff, and Xyleboriimus Reitter are considered synonyms
of Xyleborus.

HISTORY

The tribe Xyleborini was first recognized as a distinet group of Scolytidae by

Eichhoff (1874), who app lied the name Y\]Lh()rld,u, Reitter (1913) coined the
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tribal name Xyleborini and most recent authors have followed this concept.
Other tribal and subfamily names applied to this group of genera have been:
Xyleborinae (Hagedorn 1909), Cryphalinae (Hopkins  1915), Cryphalini
(Blatchley and Leng 1916), and Xyleborina (Balachowsky 1949).

The genus Xyleborus, as used by all authors, was described by Eichhoff
(1864) and included Bostrichus dispar Fabricius, B. monographus Fabricius, B.
dryographus Erickson, B. saxeseni Ratzeburg, and B. pfeilei Ratzeburg. Two
years later, Lacordaire (1866) designated B. monographus as the type of the
genus. The name Xyleborus, however, was used earlicr by Bowdich (1825) for
a single species, citri, a “worm” found boring in the wood of an orange tree on
the Madeiran Islands. He placed it *. . . in the second family of the third order
of Cuvier’s class, annclides. . . .7 No specimens of Bowdich’s species are in
existence and the name cannot be accurately placed in any family. Since
Bowdich’s name refers to an unrccognizable form, an appeal was made by
Thompson (1965) to the International Commission of Zoological Nomenclature
to suppress Xyleborius Bowdich in favor of Xyleborus Fichhoff. This appeal is
still pending.’

Since Fichhoff's description, nearly 1,500 species have been described or
placed in Xyleborus and the genus has been split into numerous genera. Schedl
(1957), after his study of the African fauna, considered all the various genera in
the Xyleborini as synonyms of Xyleborus except Eccoptopterus Motschulsky.
He then broke Xyleborus into 26 species-groups. Wood (1961), realizing the
distinctness of the groups in this tribe in North America, tentatively recognized
six North American genera,

The other genus recognized here, Xylosandrus, was established by Reitter
(1913) with Xyleborus morigerus Blandford as the type. This name is onc of
those listed by Schedl (1962) as a synonym of Xyleborus. However, Browne
(1963) pointed out several differences which indicated that Xylosandrus should
be regarded as a distinct genus, and he transferred 16 specics of Xyleborus into it.
Schedl (1964a) agreed with this opinion, adding 8 more specics of Xyleborus to
Xylosandrus. The present arrangement includes 3 species from North America.

The remaining North American genera of Xvleborini, as given by Wood
(1961), are Premmobius, Awmbrosiodnms, Anisandris, and Xvyleborinus. Of
these, Premmobius, Anisandrus, and Xyleborinus were placed in synonymy by
Schedl (1957). To my knowledge, Amibrosiodnms, treated here as a synonym,
has never been formally synonymized under Xyleborus.

Premmobius has been the subject of considerable controversy. Browne
(1961a) gave a review of its past history. After a study of a number of specics,
he came to the conclusion that it was a distinct genus, not at all related to
Xyleborus, and erected a new tribe to contain it. Wood (1961) listed it as a
genus of the Xyleborini. Schedl (1964b), after studying numerous species,
rejected Browne's concept and referred back to his previous belief that Prem-
nobius was a well-marked species-group of Xyleborus. T have followed Schedl’s
concept in this study.

METHODS

Several thousand specimens were examined during this study, but no effort
was made to obtain all of the specimens deposited in various museums. The

1While this paper was in press, the International Commission on Zoological Nomenclature made its decision
concerning this case (Bull. zool. Nom. 25(1): 18-19), Xyleborus Bowdich was placed on The Official Index
of Rejected and Invalid Generic Names in Zoology and Xyleborus Eichhoff was placed on The Official List
of Generic Names in Zoology.
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types of the species described by l.cconte, H()pl\lns Swaine, Zimmerman, and
Drake were examined. My concepts of the species described by Iichhoff,
Reitter, Fabricius, and R]t/(,bulg are based on either cotypic material or authentic
specin'lcns in the Eggers collection at the United States National Museum.

Since this paper is intended as a review, literature citations are kept to a
minimum. References to the original dc&;cripti()n subsequent nomenclatural
changes, catalogues, and other works with extensive hlb]mglap 1ies are given.
Thus a reader should be able to follow the history of any species by consulting
these other works.

Names listed in synonymy with reference citations refer only to species
described or recorded from North America. Names in synonymy based on
specimens from areas other than North America are placed in a paragraph follow-
ing the North American list,

Distribution maps have been prepared for all species except X. cavipennis
Eichhoft and X. rubricollis Eichhoff. Seven species are so common that instead
of listing all the localities of specimens examined, I have only listed the states or
provinces where the specimens originated.  The species should be found in those
areas wherever their host trees occur. The exact localities are plotted on the
distribution maps. In the list of localities under Distribution, quotation marks
indicate localitics that could not be located in any source. In the following list,
the abbreviations in parentheses are used in the text to indicate the locations of
the type specimens: British Museum (Natural History), London (BM); Canadian
National Collection, Ottawa (CNC); Karl E. Schedl, licnz, Austria (KES);
Institut Royal des Sciences Naturelles de Belgique, Bruxelles (IRSNB); Museum
of Comparative Zoology, Cambridge, Mass, (MCZ); United States National
Museum, Washington, D.C. (USNM); and Zoological Muscum of the University,
Kicl, Germany (ZMK).

BIOLOGY

All of the sp(,uu in the Xvleborimi are ambrosia beetles. The adults bore
into the woody tissues of the host plant and feed largely on the ambrosial fungus
that lines the walls of their tunnels. They breed in all sizes of host material,
except roots, of both coniferous and deciduous trees and shrubs.  Most species
feed and reproduce in a wide variety of unrelated host species,

The entrance tunnel is constructed by the female. It penetrates the bark
and extends into the sapwood for varying distances, up to Jppm\mmrel\' 2 in.
The tunnel may end in an enlarged Lhamhu, as in Xvk’br)ms saxesent R'1r7ebmg,
or it may branch several times, as in most of the other Xyleborus species.  Eggs
are laid frec along the gallery wall and the larvae wander abour, fceding on the
ambrosial fungus. They do not occupy cradles, as do the species in the tribes
Xyloterini or Corrwlml Mature larvae construct their pupal cells along the
sides of the gallery. The young adults may remain in the gallery system for a
time feeding on the funﬂ‘us, ,md successive generations may be pmduced in the
same host plant as long as the moisture content remains favorable for growth of
their food. The parcntal entrance hole is used for the emergence of the new
generation.  If mating occurs, it must take place before the young female beetles
leave the gallery svstem since the male is unable to fly and dies within the parental
nest. Winter is pw,cd in the brood galleries or in spccmlly constructed chambers
in the woaod,
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The species of the Xyleborini show a social organization of extreme poly-
gamy. The ratio of females to males may reach as high as 30-1, as in Xyleborus
saxeseni (Schedl 1962).

Usually only unhealthy or newly felled trees or shrubs are attacked. Some
species, however, are capable of attacking apparently healthy material, especially
if the host has suffered some slight setback such as transplanting or drought. ‘The
amount of economic damage in North America is very low, except for scrious
losses of ornamental shrubs in southern Florida caused by Xylosandrus compactus
(Eichhoff) and occasional losses to avocado trees caused by Xyleborus saxeseni.
In the tropical areas of the world, the cconomic loss sometimes is tremendous.
Heavily attacked trees are worthless as lumber, and in many cases, the beetles
transmit plant diseases.

VARIATION

Sexual differences are very well developed in both genera.  In most species,
the male is much smaller than the female; the male always lacks functional wings.
In addition, the median anterior margin of the pronotum is evenly rounded in the
females; in the males it may be acuminate or modified in various ways. The
anterior slope of the pronohun is evenly convex and is armed with prominent
asperitics in the females; it may be concave or flattened with very weakly
developed asperities in the male. The elytra are clongate with parallel sides in
the female; they may be strongly convex with arcuate sides in the males, The
declivital armature is well developed in the female; it is weakly developed or
obsolete in the male.

Variations between individuals of the same species and sex occur in size and
general body sculpture. The maximum size variation occurs in Xyleborus
ferruginens (Fabricius) and is from 2.1-3.0 mm; while the minimum variation, a
difference of 0.2 mm, occurs in several species.

Considerable variation in sculpture was observed in all North American
species but was particularly noted in Xyleborus ferrugineus, X. xylographus
(Sav), X. pini (Fichhoff), and X. volvulus (Fabricius). The degree of develop-
ment of the declivital armature, the depth and spacing of the strial punctures, and
the punctation of the posterior portion of the pronotum were the most variable
characters observed.

Variations strictly correlated  with geographical distribution were not
detected, but it probably occurs, especially in the widespread species.

TAXONOMY

Members of the tribe Xyleborini may be recognized by the following
combination of characters: antennal funicle five-segmented, club obliquely trun-
cate or strongly flattened dorsoventrally. Pronotum asperate, anterior portion
convex in female, flattened or concave in male; sometimes punctured in posterior
third; anterior margin sometimes modified.  Metepisternum visible to its posterior
extremity. Declivity convex or concave, variously ornamented with tubercules
or spines, these sometimes obsolete in male. Meso- and meta-thoracic tibiae
broadly dilated to slightly beyond middle, then gradually narrowed to apex.

TRIBE XYLEBORINI
Tomicides Lacordaire, 1866, p. 372 (in part).
Tomicini Leconte, 1868, p. 151 (in part).
Bostrychi Zimmerman, 1868, p. 142 (in part).
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Xylebori Leconte and Forn, 1876, p. 358 (in part ); Blandford, 1895, p. 191 (in part).

Xyleboridae Lichhoff, 1879, p. 308.

Ipini Bedel, 1888, p. 413, 419 (in part).

Trypodendrinae Tredl, 1907, p. 18 (in part).

Xyleborinae Hagedorn, 1909, p. 162; Hagedorn, 1910a, p. 97 (in part); Hagedorn, 19104, p. 149
(in part).

Xyleborini Reitter, 1913, p. 79 (in part); Stark, 1952, p. 424; Schedl, 1962, p. 90; Wood, 1961,
P 46.

Cryphalinae Hopkins, 1915, p- 224 (in part).

Cryphalini Blatchley & Leng, 1916, p. 592 (in part).

Xyleborina Balachowsky, 1949, p. 157; Nunberg, 1954, p. 57; Pfeffer, 1955, p. 189.
In the present classification of the Scolytidae, the Xyleborini are closely

related to the Poecilips—Ozopemon group of the Dryocoetini.

Key 1o tHE GENErRa oF NORTH AMERICAN XYLEBORINI
Anterior coxae widely separated (Fig. 1); body of females stout, less than 2.4 times
longer than wide; elytra of females no more than 1.3 times longer than pronotum
......................................................... Xvylosandrus Reitter
Anrerior coxae very narrowly separated or contiguous (Fig. 2); body of female more
elongate, usually more than 2.3 times longer than wide; elytra of females more than
1.3 times longer than pronotum .............. ... ... . ... ... Xyleborus Eichhoff

GENUS Xylosandrus Reitter
Xylosandrus Reitter, 1913, p. 83; Wood, 1961, p. 47; Browne, 1963, p. 54; Schedl, 19644, p. 213.

Type-specics: Xyleborus morigerus Blandford, by monotypy.

The genus Xylosandrus is composed of species having the following
characters:

Frarares, Body very srourt, cylindrical.  Frons convex, punctures shallow,
fine; longitudinal carina faint. Antennal club obliquely truncate, densely
pubescent on oblique portion. Pronotum wider than long; basal and lateral
margins with a finc raised line; anterior margin with a row of asperities; anterior
slope with erect, closely placed asperities, these arranged in vague concentric
rows; posterior portion smooth, sometimes puncrate. Scutellum flac.  Elytra less
than 1.3 times longer than pronotum; striac punctured in regular rows, punctures
fine; interspaces smooth, very finely punctured, setose; declivity convex, unarmed,
ridge of seventh interspace distinct.  Anterior coxae widely separated.

Mares. Much smaller than females; body strongly convex. Pronotum as
long as wide, sometimes flattened or concave in anterior portion. Elytra strongly
convex, nar mwlv rounded behind; strial and interstrial punctures distinct on disc,
Jrrcgul,u y phu:d on sides; ridge of seventh interspace variably developed on
declivity.

Key 1o tHE NortH Anerican Seecies oF Xylosandrus
1. Body stout, cylindrical ... ... ... . Females 2
Body strongly CONVEX ciwi s vt ieinls s sl v e an o Males 4

Females
2. Length 2.2-2.4 mm,; interstrial setae on declivity about 1.5 times longer than width
of interspace; anterior margin of pronotum with 8 to 10 asperitics; eastern
United States, north of Virginia ................ ... 1. germanus (Blandford)
Length 1.4-1.8 mm; interstrial setae on declivity more than 1.5 times longer than
width of interspace; anterior margin of pronotum usually with less than eight
asperities; Florida: wos s snsmenmnaies s ey penen v oo B 3
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3. Posterior discal portion of pronotum smooth, sometimes with very faint, scattered
punctures; elytral declivity abrupr, steep; striae with very short, inconspicuous
setae; anterior margin of pronotum with two to four asperities ..............
PR 2. gimmernranni (Hopkins)

Posterior discal portion of pronotum distinetly punctured; elytral declivity gradual,
sloping; striae with conspicuous setae, longer on declivity; anterior margin of
pronotum with 6 to 8 (sometimes 10) asperities .. .. .. 3. compactus (Eichhofl)

Males

4. Length more than 1.4 mm; ridge of seventh dechivital interspace acute ..........
................................................. 1. gernranus (Blandford)
Length less than 1.3 mm; ridge of seventh declivital interspace rounded ...... 5
§. Anterior margin of pronotum slightly, but distinctly, produced in median portion,

bearing two to four asperities; anterior slope of pronotum broadly convex
........................................... oo 20 zimmmernanni (Hopkins)
Anterior margin of pronotum narrowly rounded in median portion, not produced,
devoid of asperities; anterior slope of pronotum flattened, slightly concave in
median POFEION: suai. sewmms FRuess SR S G 3. compactus (Eichhoff)

1. Xylosandrus germanuns (Blandford)
(Map 1)
Xyleborus germanus Blandford, 1894, p. 106 (holotype 9, Japan, BM); Felt, 1932, p. 418;

Chamberlin, 1939, p. 456.

Xylosandrus germanus: Hoffmann, 1941, p. 38 (blology and additional references); Browne,

1963, p. 33.

Fraaces, Length 2.2-2.4 mm, 2.3 times longer than wide. Frons minutely
reticulate, punctures widely separated, very faint. Antennal club 1.3 times longer
than wide. Pronotum subcircular; anterior margin with 8 to 10 low, blunt
asperities; posterior portion smooth, punctures very faint. Elytra 1.3 times longer
than wide; strial punctures about twice as large as the more widely spaced
interstrial punctures; interstrial setae absent or extremely minute; strial setae
absent. Declivity with suture slightly elevated; interstrial setae about 1.5 times
longer than interspaces; strial sctae absent.

Margs. Length 1.5-1.7 mm, 2.0 times longer than wide. Frons shining,
punctures very faint, widely scattered; longitudinal line faintly elevated. Pro-
notum broadly rounded in front, sides evenly arcuate; anterior margin smooth;
anterior slope broadly convex; asperities rather numerous, not sharply elevated.
Elytral striac and interstriae punctured in regular rows on disc, punctures large on
discs, smaller and irregular on sides; ridge of seventh interspace acute, extending
to near elytral apex. Otherwise resembles female.

Hosts. Recorded from a large variety of woody plants. Specimens
examined from: Acer, Carya, Fagus, Pinus, Prunus, Quercus, Toxicodendron,
Tsuga, Ulmus, and Vitus,

DistriBution.  New England States, west to Indiana and south to West
Virginia (Map 1), also in Japan and Germany. Over 50 specimens examined
from: Connecticut: Prospect and Yalesville. Indiana: Jefferson Co. New
Jersey: Bloomficld, East Orange, and West Caldwell. New York: Oyster Bay.
Chio: Burlington and Chillicothe.

Hoffmann (1941) gives New Jersey: Bergen Co., Essex Co., Middlesex Co.,
Morris Co., and Union Co. New York: Nassau Co., Rockland Co., and West-
chester Co. Ohio: Lawrence Co. West Virginia: Cabell Co.
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Remarks. Females of this species are easily distinguished from the other
North American representatives of the genus by their larger size, by the more
numerous and broader asperitics on the anterior margin of the pronotum, and by
the absence of any strial setae (sometimes minute setae can be detected under
high magmﬁmtmn)

Xylosandrus germanus is an introduced species and was first reported from
the United Srates in 1932, See Hoffmann (1941) for a discussion of its biology.

2. Xylosandrus simmermanni (Hopkins)
(Map 1, Iig. 5)
Anisandrus simmermanni Hopkins, 1915, p. 68 (holotype €, Florida, USNM); Blatchley and

Leng, 1916, p. 624; Chamberlin, 1939, p. 445.

Xylosandrus zinnnermanni: Wood, 1962, p. 79.

Xyleborus biseriatus Schedl, from Brazil, is listed as a synonym by Wood
(1966).

Feaaves. Length 1.4-1.6 mm, 2.0 times longer than wide. Frons minutely
granulate, punctures widely scparated, very faint.  Antennal club 1.1 times longer
than wide. Pronotum subcircular; anterior margin with two to four asperities;
posterior portion smooth, shining, sometimes with a very few, faint punctures.
Elytra as long as wide; strial punctures about twice as large as the widely spaced
interstrial punctures; interstrial setae about as long as diameter of puncture.
Declivity with suture slightly clevated; interstrial setae more than 1.5 times longer
than interspaccs; strial setae as on disc.

Marrs. Length 1.2 mm, 2.0 times longer than wide. Frons slightly concave
in center, surface shining, punctures sparse, faint; longitudinal line not evident.
Pronotum subquadrate; anterior margin slightly, but distinctly produced in median
portion, bearing two to four asperities; anterior slope broadly convex; asperities
scattered, crect, sharply pointed. Elytral striae and interspaces punctured in
chulqr rows on disc, punctures smaller and irregular on sides; ridge of seventh
interspace poorly dev eloped. Otherwise resembles female.

Hosts. Wood (1962) gives Ardisia sp. and Ocotea catesbiana. One speci-
men in the USNM bears a handwritten note by W. H. Anderson which states
that the type-series evidently came from Chrysobalarus.

Distrigution.  Southern Florida (Map 1). ‘Three specimens were examined
from: Florida: Biscayne Bay (Coconut Grove?). Woed (1962) adds Florida:
Sebring.

Remarks. Females of Xylosandrus zimmermanni may be distinguished by
their smaller size, by the smooth and shining posterior portion of the pronotum,
by the very short strial setac, and by the less numerous asperities on the anterior
margin Of the pr(_m{)tum.

3. Xylosandrus compactus (Eichhoff)
(Map 1)

Xyleborus compactus Tichhoff, 1874, p. 202 (helotype 2, Japan, BM); Murrayama and
Kalshoven, 1962, p. 247,

Xylosandrus compactus: Nunberg, 1959, p. 434,

Xyleborus snorstarti Hagedorn, 1912, p, 37 (type @, Africa, KES); Murrayama and Kalshoven,
1962, p. 247 (= compactits); Schedl, 1962, p. 137 (biology and additional references).

Xylosandrus wmorstazti: Browne, 1963, p. 4.
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Map 1. Distribution of Xylesandrus germanus (closed circles), X. compactus (open circles)
and X. zimmermanni (half closed circles).

Fentaces. Length 1.6-1.8 mm, 1.5 times longer than wide. Frons minutely
reticulate, punctures widely scattered, very fine; LplStOIlla fincly granulate,
granules small, more abundant near malgm —\ntmnal club 1.2 times longer than
wide. Pronotum subcircular; anterior margin with 6 to 8 (sometimes 10}
aspentles posterior portion smooth, punctures shallow but distinct. Elytra 1.1
times longer than wide; strial pum,rurc:, cqual in size to interstrial punctures, dis.
tinctly impreeqed- interstrial setae 2.0 times longer than width of interspace; strial
setae 0.5 times as long as interstrial setae. Declivity with suture slightly elevated;
interstrial setac more than 1.5 times longer ‘than inter spaccs; strial setae
conspicuous.

Maces. Length 1.1 mm, 2.0 times longer than wide.  Frons shining, punc-
tures very faint; longitudinal line not evident. Pronotum narrowly rounded in
front, sides e\«enlv arcuate; anterior margm unmodified; anterior slope flattened,
shghrlv concave in median portion; asperities low, obsolete. Elytral striae and
interstriae 1rregulariv pun(,turcd on disc and sides; I"ld[{(_, of seventh interspace
rounded. Otherwise resembling female.

Hosts. Recorded from a wide range of woody plants.  Specimens examined
from: Acer, Cinnamonium, Jacobina, Persea, Rhizophora, and the Orchidaceae

Distrisution.  Florida (Map 1), also widespread in the Oriental and
Ethiopian regions. More than 200 specimens were seen from: Florida: Coconut
Grove, Daytona Beach, Fort Lauderdale, Fort Meyers, Jacksonville, (Key) Largo,
Miami, Palm Beach Co., Pinellas Co., and Winter Haven.

Remarks. Females of this species are casily recognized by the long strial
sctae and by the distinct punctures on the smooth posterior portion of the
pronotum,

Xylosandrus compactus is a tropical or subtropical species that has become
quite common in the southern part of Florida. It was first reported in Florida by
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McClanahan (1951), who reported thar it was causing serious injury to avocados.
It is rapidly becoming a major pest in a variety of ornamental shrubs.

A detailed biology of this species is given by Schedl (1962) under the name
X. morstatti,

Genus Xvyleborus Eichhoff

Xyleborus Eichhoff, 1864, p. 37; Lacordaire, 1866, p. 373, 380 (type-species designation};
Schedl, 1962, p. 102 (additional references).

Amnisandrus Ferrari 1867, p. 24, Eichhoff, 1879, p. 321 (= Xyleborus}.

Prenmobius Eichhoff, 1879, p. 404; Hagedorn, 19104, p. 64; Schedl, 1957, p. 84 (= Xyleborus),
Browne, 19612, p. 45 (a distinct genus); Wood, 1961, p. 47 (a distinet genus), Schedl,
19645, p. 50 (= Xyleborus).

Xyleborinus Reitter, 1913, p. 83; Schedl, 1957, p. 84 (= Xyleborus).

Awibrosiednmus Hopkins, 1915, p. 55, NEw syNONYMY.

Type-species: Of Xyleborus, Bostrichus monographus Eichhoff, by Lacor-
daire (1866); of Amisandrus, Xyleborus dispar Fabricius, monotypic; of Prem-
nobius, Prenmmobius cavipennis Eichhoff, monotypic; of Xyleborinus, Bostrichus
saxeseni Ratzeburg, by Chamberlin (1939); of Ambrosiodmus, Xyleborus tachy-
graphus Zimmerman, original designation.

In addition to the generic names above, Schedl (1962) gives the following
names as synonyms: Amnaeretus Duges, Boroxylon Hopkins, Coptoborus I—Iupkms
Cryproxyleborus Schedl, Cyclor htpzdmﬂ Hagedorn, Dryocoetoides Hopkins,
Euwallacea Hopkins, Heteroborips Reitter, Phlocotrogus Motschulsky, Progenius
Blandford, Streptocranus Schedl, Terminalinus Hopkins, Theoboris Hopkins,
Xyleborips Reitter, and Xyloborus Bedel.

The genus Xyleborus is characterized by the following characters:

Fratares. Body stout to elongate, cylindrical. Frons convex, variously
punctured and carinate. Antennal club flattened dorsoventrally or ohllqun,l\
truncate, margin of basal corcous arca procurved or recurved, distal portion
pubescent. Pronotum variable in shape; basal and lateral margins rounded or
with a fine raised line; anterior margin with or without asperitics; anterior slope
asperate, asperities numerous, of moderate size; posterior portion smooth, asperate,
or punctate. Scutellum conical or flat.  Elytra more than L3 times longer than
pronotums; striac usually punctured in regular rows, punctures variable in size and
depth; interspaces smooth, variously punctured. Declivity variable, usually with
teeth or spines; ridge of seventh interspace indistinct. Anterior coxae very
narrowly separated or contiguous.

Mares. Usually much smaller than females. Body convex to elongate,
cylindrical. Pronotum variable in shape, sometimes modified in anterior pmtmn
asperities absent or obsolete. Elytral shape variable; striae and interstriae
variously punctured. Declivital shape variable, usually with teeth or spines.

Key to THE NortH Anierican Seecies ov Xyleborus
1. Pronotum evenly convex, not modified anteriorly, asperitics erect, prominent;
body elongqte or stout, not strongly convex ... Females 2
Pronotum flattened dorsoventrally and quadrate or convex and clongate, if convex
then anterior slope flattened or slightly concave or anterior margin acuminate,
asperities indistinet or absent; body strongly convex or clongate, if elongate
then anterior slope or margin of pronotum modified ........... ... .. Males 18
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2.

10.

11.

13.

14.

Females
Antennal club strongly flattened dorsoventrally, basal corneous area small, its distal
margin procurved (Fig. 3); elvtra obliquely truncate behind (Fig. 6); declivity
broadly, concavely excavated, acutely margined on a complete circle at
periphery; southern Florida ....................... 4, cavipennis (Eichhoff)
Antennal club obliquely truncate, not strongly flattened, basal corncous area
larger, its distal margin recurved (Tig. 4); elytra variously rounded behind;

declivity convex, concave, or flattened, not margined on upper half ...... 3
Pronotum wider than long, rather coarsely asperate in front; body stout, less than
2.7 times Jonger than wide « svvns suswimm s o s senges s 4
Pronotum longer than wide, more finely asperate in frong; body slender, more
than 2.7 times longer than wide ... ... ... . 10

Pronotum subquadrate, anterior margin unmodificd, posterior portion asperate 3
Pronotum subcircular, anterior margin with asperities, posterior portion smooth 8
Declivital interspaces smooth (Fig. 7); length 2.3-2.5 mm .. 5. obliquus (Leconte)
Declivital interspaces with teeth or granules; length usually more than 2.5 mm 6
Declivity evenly convex, not sulcate; all declivital interspaces with equal-sized

granleS CRIE. BY o vommmsmoenmi puesms wmmrge summ 6. rubricollis Eichhoff
Declivity sulcate; first interspace fecbly granulate, sccond with two or three
prominent tecth, interspaces three to six rather sparsely granulate ...... 7

Length 2,7-2.9 mm; strial punctures on declivity distinet; declivital teeth large,
longest tooth about as long as width of interspace (Tig. 9); southern Florida
.............................................. ... 7. lecontei (Hopkins)

Length 3.7-3.9 mm; strial punctures on declivity indistinet; decliviral teeth smaller,
longest tooth much shorter than width of interspace (Fig. 10); castern United

States south to Georgia ........... ... ... ... 8 tachygraphus Zimmerman
Ridge of seventh declivital interspace with three to five well-developed teeth
(Fig. 11); declivity steep ..., 9. obesus Leconte
Ridge of seventh declivital inrerspace smooth; declhivity sloping ............ 9
Length 2.5-2.7 mm; anterior margin of pronotum with three or four erect
BEPETILION o coovomn cummun gesiie wesg s Summing “ayews o1 10. sayi (Hopkins)

Length 3.2-3.7 mm; anterior margin of pronotum with six to eight erect asperities
Ol TR GRS M A Y DR A 11. dispar (Fabricius)
Scutellum conical; lower margin of deelivity, beginning about interspace 7, bearing
a series of pointed tubercules, the one at end of interspace 2 the longest
................................................. 12. saxeseni (Ratzeburg)
Scutellum flat; lower margin of declivity acure or rounded, smooth .. ... 11
Declivity steep, flattened; first and second striac on declivital face distinct, diverg-
ing from suture; two distinct teeth on first strize, two smaller teeth in third
interspace; upper margin of declivity bordered by at least one tubercule in all

interspaces (Fig. 12) ... ... ..o 13. celsus Eichhoff
Declivity convex or sloping, never with teeth on first striae, with tubercules on
first and(or) third interspaces ....... ..o 12

First declivital interspace wirh one small tubercule at upper level of declivity;
third declivital interspace slightly elevated, with one large tooth in middle and
one small tooth at upper level (Fig. 13); declivity slightly sulcate between

suture and third interspace ... 14, ferruginens {Fabricius)
First and third declivital interspaces with equal-sized teeth; declivity not sulcate 13
Declivity opaque, v 151 | (R i o e P e e e 14
Declivity shining (sometimes opaque in pimi) .o e 15

Declivity steep; tubercules of first and third interspaces very small (Tig. 14);
posterior portion of pronotum alutaceous, dull; length 2.5-2.8 mm ... ...
................................................... 15. aylographus (Say)
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Declivity broadly sloping; tubercules of first and third interspaces small, but
conspicuous (Fig. 15}; posterior portion of pronotum smooth, shining; length

2427 ML oot 16. affinus Fichhoft
15. Declivity slightly flatrened, oblique .................. ... ... ... ... ... 16
Declivity strongly convex .......... .. ... ... 17

16. Declivital granules minute (Fig. 16); posterior portron of pronotum with large
puncture‘i Sl.ll‘fil(_,(_, het\-\*(.c]"l PUD(.UIT'LS 1}3]’)!.,3]"”18’ In“"ll]t(_,[\' bcrdr(‘hcd or il—

regularly punctate; eastern United States ........ ... ... .. 17. pini Fichhotf
Declivital granules prominent (Fig. 17); posterior portion of pronotum smooth
with widely spaced punctures; Florida ... 18. wolvulus (Fabricius)

17. Length 2.3-2.5 mm; surface between pronotal punctures appearing minutely
scratched; castern United States . ... ... ... ..., coe 190 bowardi Hopl{ms
Length 2. ;—7 9 mm; surface between pr onoml punctures smooth; western United

D L 20. 3;,();m!onm: Hr_)pk]m

Mares

18. Antennal club strongly compressed dorsoventrally, basal corneous portion small,
its distal margin procurved . ... L o 4 cavipennis (Lichhoff)
Antennal club obliquely truncate, not strongly flattened, basal corncous portien
larger, its distal margin recurved .. ... 19

19, Length 2.0 mm or less; body strongly convex ................ .. .. ... ... 20
Length usually more than 2.0 mm (cxcepr X. saxesesni); body elongate ... 27

20. Pronorum evenly convex, not flattened .......... ... .. . 6. rubricollis Eichhofl
Pronotum flattened, quadrate . ........... ... 21

21. Posterior portion of pronotum rough, puncrures large, close, surface opaque . 22
Posterior portion of pronotum smooth, puncrures fine, surface shining ... .. 24

22. Suture and adjoining interspaces slightly impressed on elytral disc, less so on
decliviey .. ... . ebliguus (Leconte)
Suture and adjoining interspaces not impressed on elytral disc, slightly elevated

on declivity swvwss swewen s e v R 23

23, First three declivital interspaces with rather prominent s.hfup pointed granules;
lergrh 1.5-1.7 MM wimepemsn comve: smmmemmes e 7. lecontei (Hopkins)

First three decliviral interspaces with very small, sometimes blunt, granules; length
LE-2.0 miIm ... 8. mr:,’;zyg?'apbﬂs Zimmerman

24. Anterior margin of pronotum serrate; elytral striac impressed; interspaces convex
.................................................... L1. dispar (Fabricius)
Anterior margin of pronotum smooth; elytral striae not impressed; interspaces

HAES oo smomms v s st S S BRI 25

25, Length L3016 MmN v v s Susdmmis fiia s 10. sayi (Hopkins)
Length. L7200 MU o anmmss wosmimmssins somsi sstemsss b 9. obesus Leconte

26; Seutellum et wopvsrameims s 5 SEEIE e R S T ReRa 27
Seutellim BORCal - cien vemsrmemmims v ansse 12. saxeseni {Ratzeburg)

Figs. 1-19. 1-5, Xvlosandrus and Xyleborus spp.: 1, Xylosandrus germanus, ventral aspect
showing widely separated coxae; 2, Xylehorus ferruginews, ventral aspect showing contiguous
coxae; 3, Xyleborus cavipennis, antennal club; 4, Xyleborus ferrugineus, antennal club,
5, Xylosandrus simmermanni, lateral aspect of female declivity. 6-19, Xyleborus spp., lateral
aspect of female declivity: 6, cavipenmis, 7, obliquus; 8, rubricollis, 9, lecontei, 10, tachy-
graphus, 11, obesus; 12, celsus; 13, ferrugineus, 14, xylographus, 15, affinus; 16, pini, 17,
volvulus; 18, howardi; 19, scopulorum,
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27. Anterior portion of pronotum distinetly concave, anterior margin acuminate . 28
Anterior portion of pronotum convex or flattened, anterior margin rounded . 32

28. Declivity very steep, first striae with two promment teeth; teeth on interspaces

much smaller .. ... 13. celsus Eichhoff
Declivity convex or sloping, not steep, first striae never with teeth, with or
without tubercules on first and(or) third interspaces ........... ... . 29

29. First declivital mruqucc smooth, third declivital interspace with a rather large,
prominent tubercule in middle ............... ... 14. ferruginens (Fabricius)

First and third declivital interspaces with equal-sized tubercules ............ 30

30; Declivity convex, shining o soeo. covi o e e v boe i 31
Declivity broadly sloping, opaque ........... ... ... ... .. 16. affinus Eichhoff

31, Tubercules on first and third declivital interspaces prominent; western United
SEALEE - . 20. scopulorum Hopkins
Tubercules on first and third declivital interspaces very fine; eastern United
States: s - ovies surn e Seaiis Pai 17. pini Lichhoff or 18. woelvidus (Fabricius)*

32. Pronotum slightly concave from posterior margin to near anterior margin ... .
.................................................. 15. xylographus (S‘],y)
Pronotum not concave, flattened on anterior slope .......... 19. howardi Hopkins

4. Xvleborus cavipennis (Eichhoff)
(Fig. 6)
Prenmaobius cavipennis Eichhoff, 1879, p. 404 (cotypes 2 ¢, Africa and Colombia, IRSNB};

Hagedorn, 19104, p. 64; Hagedorn, 19105, p. 98; Browne, 19615, p. 45; Wood, 1957, p. 402.
Xyleborus cm-"ipe-m;r.is: Schedl, 1957, p. 84; Schcdl, 1962, p. 537 (:1dditimm] |'eferences).

Fraarces. Length 2.8-3.1 mm, 3.2 times longer than wide. Frons finely
punctate, sparsely granulate over surface; longitudinal line faintly evident.
Antennal club 1.1 times longer than wide. Pronotum 1.2 times longer than wide;
anterior margin rather broadly rounded, unarmed,; asperitics on anterior -;Inpc
broad, slightly elevated, cwmdmg as far back on disc as on sides; posterior portion
mm(}th brightly shining, punctures small, widely separated, dl&.tmLt Elytra 1.8
times longer than mde sides parallel on basal three-fourths, truncate behind;
strial punctures large, shal‘ltm, in regular rows; interspaces smooth, shining, punc-
tures numcrous, often in two rows, much smaller than strial punctures. Declivity
abrupt, concave, acutely margined on a complete circle, lateral portion with two
(sometimes three) distinct teeth, granules sometimes visible along surure; face of
declivity punctured.

Mares. Not available. See Browne (19610) for a description and figure.

Hosts.  Only recorded from Rhizophora in the United States (Wood 1957)
but known from numerous hosts throughout the world (Browne 1962; Schedl
1962/63).

DistriBution.  Southern Florida, also throughout the Neotropical and
Ethiopian regions. Ten specimens were examined from: Florida: Homestead,
Miami, Roy al Palm State Park, Sanford, and Zolfo Springs. )

Reatarks.  This species is unlike any other species of X-ylebow;.\' occurring
in North America. The characters of the antennae and declivity, as mentioned
in the key and description, will immediately identify it.

Browne (19615) and Schedl (1962) discuss the biology of this species in
Africa and their comments are probably applicable to North American conditions.

*Specimens not seen.
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Mar 2. Distribution of Xyleborns obliquus.

5. Xyleborus obliqguus (Leconte) new ecombination
(Map 2, Fig. 7)

Fityophthorus obliguus Leconte, 1878, p. 432 (holotype @, Florida, MCZ); Hagedorn, 19104,
p- 73 (additional references); lhgcdnm 19108, p. ]Ol Blarchley and Leng, 1916, p. 633,

Ambrosiodmus obliguus: Blackman, 1928, p. 148; ('Ihamhcriin, 1939, p. 440.

Ambrosiodius linderae Hopkins, 1915, p. 36 (holotype 2, Virginia, USNM); Blatchley and
Leng, 1916, p. 613; Chamberlin, 1939, p. 440; Beal and Masscy, 1945, p. 148. New
SYNONYMY.

Feaaves,  Length 2.3-2.5 mm, 2.6 times longer than wide. Irons faintly
punctured and sculptured over surface, more strongly sculprured on lateral
portions. Antennal club 1.6 times longer than wide. Pronotum subquadrate;
anterior margin broadly rounded, smooth; asperities on anterior slope erect, rather
l:mre; pos‘tcrinr pm'rinn asperate, aspcritics small, chrcch-‘ elevated, blunt; surface
bet“ een asperitics minutely reticulate.  Elytra 1.5 times longer than wide; sides
parallel on basal three- fourths, broadly rounded behind; strial punctures closely
placed, large; interspaces smooth, punctures small, in definite rows bas‘llly,
becoming indefinite toward dcglmn Declivity convex; suture and first inter-
space s]lghtl\ clevared; first and third interspaces mmutclv granulate, other inter-
spaces smooth; ridge of seventh i interspace slightly elev ated at clytral apex, smooth,

Mavks.  Length 1.5-1.7 mm, 1.7 times longer than wide. Frons flattened,
with an indistinct tuberculate median elevation; surface very faintly punctate,
punctures w idely scattered. Pronotum wider th'm lm‘lg flattened, almost trun-
cate in front; asperities obsolete; surface minutely rericulate, faintly punctured.
Elytra srmngh convex, widest in p()&,relmr third; suture 1mprus(,d below elytral
surface on disc; striae md interspaces as in fum](,. Declivity strongly convex,
resembling female.

Hosrts.  Specimens examined from: Betula, Carya, Castanea, Lindera, and
Persea.

Distrisurion.  Eastern and southeastern United States (Map 2). Forty
specimens were examined from the following localitics: Distriet of Columbia:
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Washington. Florida: Gainesville, Homestead, Lake Co., Manatee Co., Orange
Co., Orange Heights, Pinellas Co., Saint Johns, and Suwannee Co. Georgia:
Milner. Louisiana: New Ibcria. Mississippi: Nicholson. Virginia: Rosslyn.

Renarks.  Females of this species are casily distinguished by their stout
body, by the smooth anterior pronotal margin, and by the convex, unmodified
elytral declivity.

The types of Pityopbthorus obliguus and Awmibrosiodmus linderae were com-
pared and found to represent the same species.

6. Xyleborus rubricollis Eichhoff
(Fig. 8)
Xyleborus rubricoliis Tichhoff, 1874, p. 202 (holotype 2, Japan, location not Lknown);

Hagedorn, 19104, p. 110 (additional references); Hagedorn, 19104, p. 136,

Fearaces.  Length 2.5-2.7 mm, 2.4 times longer than wide. Frons distinctly
punctured, minutely reticulate, shining, faintly impressed at upper level of eyes,
slightly protuberant below. Antennal club as long as wide. Pronotum sub-
quadrate; anterior margin broadly rounded, smooth; asperities on anterior slope
large, ercct; posterior portion asperate, asperities low, blunt; surface between
asperities minutely reticulate.  Elytra 1.4 times longer than wide; sides parallel on
basal two-thirds, broadly rounded behind; strial punctures (except in first striae)
very large, closely placed; interspaces smooth on disc, becoming granulate toward
declivity. Declivity with striac impressed, punctures as large as on disc; inter-
spaces convex, cach with a row of prominent granules, those on third interspace
slightly larger.

Marps.  Length 1.6-1.8 mm, 2.0 times longer than wide. Frons flattened;
transverse impression shallower; surface very faintly punctate. Pronotum as
long as wide; anterior margin narrowly rounded; asperitics very low, blunt;
posterior portion roughened. Elytra 1.5 times longer than wide, narrowly
rounded behind; striae and interspaces as in female. Declivity strongly convex;
suture and first interspace distinctly clevated; interspaces smooth.

Host. Quercus species.

DistrisurioN.  Known in the United States only from Maryland, also wide-
spread in Japan. Fifteen specimens have been ecxamined from: Maryland:
Ridgely, 15 Sept. 1942; W, H. Anderson; ex. oak stump.

Reniarks.  Females of this species are easily recognized by the granulate
declivital interspaces and by the very large strial punctures,

This Japanese species is here reported from the United States for the first
time. It is obviously an introduced species and is probably now estahlished,
since a series was collected in a presumably natural sicuation.

7. Xyleborus lecontei (Hopkins) new combination
(Map 3, Fig. 9)
Awmbrosiodmus lecontei Hopkins, 1913, p. 56 (holotype %, Florida, USNM); Blarchley and

Leng, 1916, p. 614; Chamberlin, 1939, p. 440; Beal and Massey, 1945, p. 147.

Feniaves. Length 2.7-2.9 mm, 2.3 times Iongcr than wide. Frons slightly
protuberant above epistoma; surface dull, punctures shallow, widely separated.
Antennal club as long as wide. Pronotum subquadrate; anterior margin broadly
rounded, smooth; asperitics on anterior slope large, erect; posterior portion faintly
asperate, asperitics scarcely elevated, blunt; surface berween asperities minutely
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reticulate.  Elytra 1.4 times longer than wide; sides parallel on basal three-fourths,
broadly rounded behind; strial punctures large, deeply impressed; interspaces
smooth, punctures smqller slightly  impr esscd bcu;mmg granulate toward
dec[w;ty Declivity convex; suture and first striae 1mprnsscd punctures of
sutural interspace larrre, deep second interspace elevated, with at least three
prominent teeth, the larg(,st of these abour as long as width ()f an mtcrsp’u,(, inter-
spaces 3 to 6 distinctly granulate; ridge of seventh interspace entire, smooth.

Margs. Length 1.5-1.7 mm, 1.3 times longer than wide. Frons broadly
concave, cavity very shallow; punctures of surface large, shallow. Pronotum
broader than long; anterior margin broadly emarginate; anterior portion flattened,
asperities obsolete; surface shining, punctures shallm\ sparsc. Elytra strongly
convex, narrowly 101mded behind; striac and interspaces as in female. Declivity
convex, steep; suturc and first interspace slightly elevated; remaining striae im-
pressed, punctures large, deep; first, sccond, and third interspaces granulate,
granules small, sharp-pointed; other interspaces smooth.

Hosrts.  Specimens examined from: Carya, Terminalia, Pleiogynum, and
“Palm.”

DistrisuTion. Florida, also the West Indies (Map 3). More than 50 speci-
mens have been examined from: Florida: Bell Glade, Biscayne Bay, Brevard Co.,
“Brookside”, Dade Co., Gainesville, Indian River City, Key West, Marion Co.,
Miami, Orangc Co., ()1!ando, Osceola Co., Pinellas Co., and Seminole Co,

Remarks.  This species and X. tachygraphus Zimmerman form a distinct
group among North American Xyleborini, characterized by the prominent teeth
on the second declivital interspace of the female. Females of X. lecontei can be
distinguished from X. tachygraphus by their smaller size, by the more distinct
declivital punctures, by the larger declivital teeth, and by their southern
distribution.

8. Xyleborus tachvgraphus Zimmerman
(Map 3, Fig. 10)

Xyleborus tachygraphnus Zimmerman, 1868, p. 144 (holotype 9, North Carolina, MCZ);
Hubbard, 1897, p. 22 (biology); Swaine, 1909, p. 156 (addltmnal references); Hagedorn,
1910a, p. 112 ('lddll‘l()n’ll refLrenLes) H: 1gedom 19104, p. 157.

Ambroﬁir)dmﬂ.r tachygraphus: Hopkins, 1915, p. 57; Blarchley and Leng, 1916, p. 614
Chamberlin, 1939, p. 441; Beal and Massey, 1943, p. 149.

Femaves. Length 3.7-3.9 mm, 2.3 times longer than wide. Frons convex,
densely punctured above the level of the eycs, lightly punctured to mlpunctate on
semltrmngular area above cpistoma. Antennal club 2.1 times 1(mg61 1an wide.
Pronotum subquadrate; anterior lmrgm broadly rounded, almost truncate,
unarmed; asperities on anterior slope large, crect; pnsrcrior portion asperate,
asperitics small, scarcely elevated, surface between asperities minutely reticulate.
Elytra 1.4 times longer than mde sides parallel on basal three-fourths, broadly
rounded behind; strial punctures large, closely placed; interspaces smooth, punc-
tures small, indistinct, becoming Q‘mnulate toward declivity. Declivity convex;
suture and first striae imprcsscd punctures indistinct; second interspace clevated
slightly with two or three obvious teeth, the length of the largest of these much
less than the width of an interspace; interspaces 3 to 6 granulate; ridge of seventh
interspace entire, undulating.

Mavres. Length 1.8-2.0 mm, 1.4 times longer than wide. Frons broad, flat,
smooth; punctures large, shallow, indistinct. Pronotum broader than long,
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Mar 3. Distribution of Xyleborus tachygraphus (closed cireles) and X. Jecontei (open
circles).

flattened; sides stumgl\’ rounded; anterior ]TI’lI'U]I‘l very br 0<1d|v rounded; asperities
on anterior portion absent; surface minutely retlt: ulate, talnt\ punctured. Elytra
strongly convex, widest in posterior third, narrow ly rounded behind; striae and
interspaces as in female. Declivity very strongly convex; suture and first inter-
space very slightly elevated; striae lI‘an"Cb&Cd puncrures decp first, second, and
third interspaces very spmselv granulate, granules small; other interspaces smooth.

Hosts.  Probably most deciduous trees in its range. Specimens examined
from: Acer, Betula, Carya, Castanca, Cercis, Fagus, L??:oa’mdmﬂ and Rbus.

DistrisuTion.  Eastern United States north of Florida (Map 3).  More than
30 specimens were examined from: Alabama: Mobile. District of Columbia:
Washington, Georgia: Macon. Illinois: Union Co. Maryland: “Bell”. North
Carolina: Black Mountain, Cedar Mountain, Durham, Southern Pines, and Tryon.
South Carolina: Holly Hill. Virginia: Falls Church, Rosslyn, and Vienna.
West Virginia: Dellslow.

Remarks.  This species is very closely related to X. lecontei but the females
may be distinguished by their L1rgc1 size, by their less strongly sulcate declivity,
by ‘the smaller declivital teeth, and by the more northern dlSL’I‘lI}ll[’IOD

9. Xyleborus obesus Leconte
(Map 4, Fig, 11)

Xyleborus obesus Leconte, 1868, p. 159 (holotype @, Virginia, MCZ); Schwarz, 1886, p. 45
(?= pyri); Swaine, 1909, p. 155 (additional references); Hagedorn, 1910s, p. 107
(additional references); Hagedorn, 19104, p. 155,

Xyleborus (Anisandrus) obesus: Swaine, 1910, p. 161.

Anisandrus obesus: Hopkins, 1915, p. 69; Blarchley and Leng, 1916, p. 625; Swaine, 1918,
p. 125; Dodge, 1938, p. 53; Chamberlin, 1939, p. 445.

Xyleborus serratus Swaine, 1910, p. 162 (lectotype ¢, (Bright 1967}, Quebee, CNC No. 9327);
Hopkins, 1915, p. 69 (= az’:cms)

Anjsandrus populi Swaine, 1917, p. 22 (lectotype @, (Bright 1967), Quebec, CNC No, 9313},
Chamberlin, 1939, p. 446. NEW SYNONYMY.
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Mar 4. Distribution of Xyleborus obesus.

Feamaces. Length 3.3-3.7 mm, 2.3 times longer than wide. Frons slightly
impressed above cpistoma on each side of a faint longitudinal carina; punctures of
surface ]arge shallow, more strongly impressed on lateral portions. Antennal
club 1.2 times longer than wide. Pronotum as long as wide; sides arcuate; anterior

argin broadly rounded, wtih two to four plnmment asperities; asperities on
anterior slope erect, prominent; posterior portion minutely 1ermulqre, op'lque
punctures small, impressed, and rather numerous. Elytra 1.3 times longer than
\1 ide; sides parallel on basal two-thirds, narrowly rounded behind; strial punctures
large, impressed; mtuapicu smooth, punctures less than half thc size of strial
punctures, not placed in 1egulqr rows on disc, Declivity convex; first striac more
deeply impressed than others; interspaces smooth, shmmo' ridge nf seventh inter-
space clevated, with three to flvc small, prominent teeth.

Macgs. Length 1.7-2.0 mm, 1.8 times longer than wide. Frons broad, flat,
shining, very sparsely punctured above cpistoma, more strongly puncturcd at
sides. Pronotum slightly broader than long, convex, broadly rounded in front;
asperities of anterior portion obsolete; surface smooth, shmmg very faintly punc-
tured. Elytra sl:ronglv convex, widest at about middle, narrowly rounded behind;
stria and interstriac as in female, but punctures finer, Declivity strongly convex,
unmodified.

Hosts. Probably all deciduous trees in its range. Specimens seen from:
Acer, Betula, Fagus, Liriodendron, Populus, and Q?rcrcm

DistrisuTion.  Fastern Canada, northeastern United States west to the Great
Lakes and south to West Virginia (Map 4). More than 250 specimens from the
following localities were examined. CANADA: Ontario: Ottawa and Rosseau.
Quebec: Hull, Isle Perrot, and Ste. Anne de Bellevue. UNITED STATES:
Connecticut: Hampton. New Jersey: Hopatcong. New York: Cranberry Lake
and West Point. Pennsylvania: Frankford and Pittsburgh. West Virginia:
Morgantown. Wisconsin: Clintonville. Also reported by Dodge (1938) from
Minnesota: Hennepin Co., Ithaca Park, and Ramsey Co.
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Mar 5. Discribution of Xyleborus sayi.

Remarks. Females of this species are recognized by the very steep elytral
declivity when Lompqud with X, sayi or X, dispar, and h\» the acute margin of
the seventh declivital interspace, which bears several well- dcvelopcd teeth.

The lectotype of A. populi and Leconte’s type of X. ebesus were compared.
The type specimens do show some differences, particularly in regard to the
dentation of the seventh declivital interspace and the size of the strial punctures.
An examination of more than 50 paralectotypes of 4. populi and nearly 100
specimens of X. obesus in the CNC showed the same range of variation in these
characters. In the absence of any consistent morphological or biclogical dif-
ferences, only one species can be recognized.

Dodge (1938) stated that the galleries are in the outer ¥ -in. portion of the
wood and are biramous. FEach tunnel is constructed by a single female, who
occupies it with her brood.

10. Xyleborus sayi (Hopkins) new combination
(Map 5)
Xyleborus obesus var. srinor Swaine (not Stebbing), 1910, p. 164 (lectotype 9, (Brighe 1967),

Quebec, CNC No, 9315) (prcoccupicd)

Anisandrus sayi Hopkins, 1915, p. 68 (holotvpe @, West Virginia, USNM); Blatchley and

Leng, 1916, p. 623; Chambcr]m 1939, p. 446 Beal and Massey, 1945, p. 151,

Amnisandrus minor: Blatchley and Leng, 1916, p. 624
Xyleborus neardus Schedl, 1950, p. 893; Wood, 1957, p. 403 (= sayi).

Featares.  Length 2.5-2.7 mm, 2.3 times longer than wide. TFrons minutely
granulate, very faintly punctured over surface, more strongly sculptured at sides;
longitudinal elevation very faint, extending from epistoma to upper level of eyes.
Antennal club 1.2 rimes longer than wide. Pronotum as long as wide; sides
arcuate; anterior margin broadly rounded, with three or four pmmmcnr asperities;
asperities on dllteIIOI' slope very large, prominent; pnstcrlor portion smooth,
minutely reticulate, shining, faintly punctured. Elytra 1.3 times longer than wide;
sides pam[lel on haqal three-fourths, br oadly rounded behind; strial punctures
rather large, closely placed; interspaces smooth, impunctate. Declmty Convex;
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first striae slightly more impressed than others; all interspaces very faintly
granulate; ridge of seventh interspace slightly elevated, usually smooth but may be
broadly undulating.

Maces. Length 1.3-1.6 mm, 1.7 times longer than wide. Krons broad, flat,
shining and faintly punctured, slightly more strongly punctate on sides. Pro-
notum as long as wide, convex, broadly rounded in front; asperitics obsolete;
surface minutely reticulate, shining, very faintly punctured. Elytra strongly
convex, widest at, or about, middle, narrowly rounded behind; striae and inter-
spaces as in female but finer. Declivity strongly convex; unmodified.

Hosrs. Probably all deciduous trees in its range. Specimens seen from:
Acer, Betula, Carya, Fagus, Fraxinus, Juglands, Sassafras, and Tilia.

Distrigurion.  Widely distributed in eastern Canada and in the eastern
United States as far south as Georgia (Map 5). More than 400 specimens were
seen from the following localities:: CANADA: Ontario: Ottawa and Toronto.
Quebee: Isle Perror, Knowlron, and Ste. Anne de Bellevue. UNITED STATES:
Connecticut: “Lynnc”. Georgia: 38 mi SW. of Clayton. Maine: Strong.
Maryland: Silver Spring. Michigan: Detroit. New Jersey: Whippany. New
York: Buffalo, Ithaca, near Rensselaerville and West Point. North Carolina:
Pisgah Mountains and Tyron. Pennsylvania: “Clarks Vallev.” Virginia: Falls
Church and Rosslyn. West Virginia: Pocahontas Co. and Morgantown.

RemARKs.  Xyleborus sayi is most closely related to X. dispar but the females
of X. sayi may be readily distinguished by their smaller size, by the fewer asperities
on the anterior margin of the pronotum, by the more shining pronotal surface,
and by the longer elytral setae.

11. Xyleborus dispar (Fabricius)
(Map 6)

Apate dispar Fabricius, 1792, p. 363 (cotypes 2 &, Germany, ZMK).
Bostricbus dispar: Herbst, 1793, p. 113.
Xyleborus dispar: Eichhoff, 1864, p. 38; Riley and Howard, 1890, p. 279; Schwarz, 1893,

p- 63; Hubbard, 1897, p. 22; Swaine, 1909, p. 152 (additional refercnces); Hagedorn, 1910a,

p- 101 (additional referencesy; Hagedorn 19105, p. 153; Hopkins, 1915, p. 67; Schedl,

1960, p. 11.

Tomicus dispar: Thomson, 1865, p. 369.
Anisandrus dispar: Ferrari, 1867, p. 26.
Scolytus pyri Peck, 1817, p. 205 (tvpe 2. Massachuserts, destroved?); Schwarz, 1888, p. 138

(#= dispar); Riley and Howard, 1890, p. 279 (= dispar); Schedl, 1960, p. 11 (= dispar).
Tomicus pyri: Harris, 1852, p. 80.

Xyleborus pyri: Zimmerman, 1868, p. 144; Swaine, 1909, p. 153 {additional references).
Anisandrus pyri: Hopkins, 1915, p. 69; Blatchley and Leng, 1916, p. 626; Chamberlin, 1939,

p- 44%; Beal and Massey, 1945, p. 150; Chamberlin, 1958, p. 185,

Anisandrus swainei Drake, 1921, p. 203 (holotype ¢, New York, USNM); Chamberlin, 1939,

p- 444; Wood, 1957, p. 403 (= pyri).

Femaves.  Length 3.2-3.7 mm, 2.0 times longer than wide. Frons minutely
reticulate, opaque, punctures rather large but very shallow, more strongly punc-
tured on lateral pertions; surface very slightly impressed on cpistoma on each
sidec of a faintly elevared longitudinal carina. Antennal club 1.1 times longer
than wide. Pronotum as long as wide; sides arcuate; anterior margin broadly
rounded, with six to eight prominent asperitics; asperities on anterior slope very
large, prominent; posterior margin minutely reticulate, opaque, punctures very
faint, small. Elytra 1.3 times longer than wide; sides parallel on basal three-
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Mar 6. Distribution of Xyleborus dispar.

fourths, rather narrowly rounded behind; strial punctures rather large, closely
placed; mreup‘mcs smnorh shining, becoming granulate near declivity, punctures
less than half the size of strial punctures and not in regular rows on disc. Declivi ity
convex; first and third interspaces slightly elevated; all interspaces faintly
granulare; ridge of seventh interspace acure, elevated, and unbroken.

Maces.  Length 1.8-2.1 mm, 1.6 times longer than wide. Frons broad, flat,
mmutel\' reticulate, shining, median Inngirudnml carina reduced to a low, broad
tubercule. Pronotum slightly broader than long, strongly convex; narrowly
rounded in front; asperities very low and faint; surface minutely reticulate,
shining, faintly punctured. llvrm strongly convex, widest at about middle,
rather broadly rounded behind; striac and interstriae resembling female. Declivity
strongly convex; unmodified.

Hosts. Probably all deciduous trees in its range, also infrequently collected
from conifers. Sp(,um(,m scen from: Acer, Aesculus, Betula, Castanea, Fagus,
Fraxinus, Prumus, Rosa, Salix, and Tsuga. In addition it is reported fmm. Alnus
Crataegus, Liviodendron, Pinus, Plananus, Populus, Punica, and Quercus (Essig
1926) and Celris, Gleditsia, and Hex (Beal and Massey 1945).

DistriBuTioN, Eastern North America west to the Lake States and south to
North Carolina; western Canada and the Pacific Northwest states; also Europe
and Asia (Map 6). More than 500 specimens from numerous localities were
examined from the following provinces and states: CANADA: British Columbia,
Nova Scotia, Ontario, and Quebec. UNITED STATES: Idaho, Maine,
Massachusetts, Michigan, New Hampshire, New Jersey, New York, North
Carolina, Ohio, Oregon, Pennsylvania, Rhode Island, Utah, Virginia,
Washington, and West Virginia.

Renarks. From X. sayi, females of this species are distinguished by their
larger size, by the smooth seventh declivital interspace, and by the more numerous
asperities on the anterior margin of the pronotum.
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Mar 7. Distribution of Xyleborus saxeseni.

An examination of several hundred specimens from Europe and North
America showed that there was no basis for conrinuing to recognize two species,
i.e., X. dispar in Europe and X. pyri in North America.

12. Xyleborus saxeseni (Ratzeburg)
(Map 7)

Bostrichus saxeseni Ratzeburg, 1837, p. 167 (type 2, Lurope, destroyed); Hagedorn, 19104,
p. 113 (1dd|t|0ml rLft.anLU,}

Xyleborus saxeseni: Ferrari, 1867, p. 21, Eichhoff and Schwarz, 1896, p. 609 (= aylographus),
Swaine, 1909, p. 158 (addirional TLfLILI‘]LL‘;} Blatchley md Leng, 1916, p. 616; Swaine,
1918, p. 127; Blackman, 1922, p. 118; Beal and Massey, 1945, p. 113 Wood, 1957, p. 403;
Chamberlin, 1938, p. 186; Schedl, 1960, p. 11 (= xvfogmphm) Wood, 19602, p. 68 (a
good spcuu) Schedl, 1962, p. 498 (iJIO]OL\" and additional I‘Lf{..l‘l_n(_l'_’.‘-) Wond 1962,
p. 79: Schedl, 1962/63, p. 63 (1 good specics).

Xylebovinuy saxeseni: Reitter, 1913, p. 83; Chamberlin, 1939, p. 457.

Xyleborus aylographus of authors nec Say; Swaine, 1909, p. 157 (additional references).

Xyleborus quercus Hopkins, 1915, p. 63 (holotype 2, Mississippi, USNM); Blatchley and
Leng, 1916, p. 616; Chamberlin, 1939, p. 450; Wood, 1962, p. 79 (= saxeseni).

Xyleborus pecanis Hopkins, 1915, p. 63 (holotype 2, Mississippi, USNM}); Blatchley and Leng,
1916, p. 617; Chamberlin, 1939, p. 450; Wood, 1962, p. 79 (= saxeseni).

Xyleborus floridensis Hopkins, 1915, p. 63 (holotype 2, Florida, USNM}); Blatchley and Leng,
1916, p. 617; Chamberlin, 1939, p. 450, V\'cmd 1962, p. 79 (= saxeseni).

Xyleborus arbuti Hopkins, 1915, p. 64 {ho]ur}p{, 2, California, USNM); Chamberlin, 1939,
p- 451; Wood, 1957, p. 403 (= saxeseni),

Xyleborinus tsugae Swaine, 1934, p. 204 (holotype @, British Columbia, CNC No. 3815;
Chamberlin, 1939, p. 457, Wood, 1937, p. 403 (= saxeseni}.

Xyleborinus libocedri Swaine, 1934, p. 205 (holorype 2, Oregon, CNC No. 3816); Chamberlin,
1939, p. 457; Wood, 1937, p. 403 (= saxesent).

[n addition to the above North American names, Schedl {1962) gives the
following names as synonyms: aesculi Ferrari, decolor Boieldieu, dobrni
Wollaston, dryographus Ratzeburg, subdepressus Rey, and xylographus Thomson.

Femare.  Length 2.0-2.2 mm, 2.6 times longer than wide. TFrons minutely
reticulate, punctures distinet but faint; I()ngltudmal line very faint, exl‘enqu
beyond upper level of eyes.  Antennal club as long as w ide. Pronotum 1.2 times
longer than wide; sides parallel on posterior two-thirds, broadly rounded



1310 THE CANADIAN ENTOMOLUGIST December 1968

anteriorly; anterior slope with numerous low asperitics; posterior portion minutely
reticulate, punctures very fine and shallow. Elytra 1.7 times longer than wide;
strial punctures impressed, larger than the more widely spaced 1nt(,r&tr1al punc-
tures; interspaces smooth on disc, becoming umsermtely granulate toward
declivity.  Declivital surface dull, reticulate; hr.st and third interspaces slightly
elevated, with a row of rubercules; apical portion of ninth interspace forming
lower margin with several acute tubercules; interstrial setac longer.

Marr.  Length 1.5 mm, 2.6 times longer than wide. Frons faintly impressed
just above epistoma, convex above this impression to upper level of eyes; surface
minutely reticulate, very faintly punctured. Pronotum broadly rounded in front;
anterior slope with low, scattered asperities; posterior portion mlnutd} reticulate,
Elytral punctures faint; striac marked by rows of setae. Declivity slightly con-
cave; granules of first and third interspaces acure, sparse. Otherwise resembles
female

Hosrs.  Specimens examined from nearly all genera of deciduous trees, also
Libocedrus, Pinus, and Tsuga.

DistrisuTion.  Common throughout southern Canada and the United States
{(Map 7). More than 500 specimens were examined from numerous localities in
the following provinces and states: CANADA: British Columbia and Ontario.
UNITED STATES: California, Connecticut, Bistrict of Columbia, Florida,
Georgia, Illinois, Indiana, Towa, Kansas, Louisiana, Maine, Massachusetts,
Michigan, Mississippi, Missouri, New Jersey, New York, North Carolina,
Ohio, Oregon, Pennsylvania, South Carolina, Texas, Utah, Virginia, and
Washington.

Remarks. Females of X. saxesemi are easily recognized by the conical
scutellum, a character unique among North American }&yleboruf In addition,
the characters of the declivity, as given in the key, will aid in distinguishing this
species.

Almost all the references listed by Swaine (1909) under X. xylographus refer
to X. saxeseni and most of the later references under X. xylographus in the Index
to American Fconomic Entomology also refer to X, saxeseni. This confusion in
names began in 1896 when Eichhoff and Schwarz stated that X. xylographus and
X. saxesemi were the same species; subscquent authors continued the error.
Actually the two species are completely different.  For further information, see
my remarlks under X. w!ofrmphm

My concept of X. saxeseni is based on specimens in the CNC determined by
I:qoets in 1907 and on specimens in the Eggers collection in the USNM.

Schedl (1962) gives a good general biology of this species.

13. Xyleborus celsus Eichhoff
(Map 8, Fig. 12)

Xylebaorus celsus Fichhoff, 1867, p. 400 (type 9, America Borealis, destroyed); Swaine, 1909,
p- 151 {(additonal references); Hopkins, 1915, p. 62; Blatchley and Leng, 1916, p. 623;
Swaine, 1918, p. 128; Blackman, 1922, p. 119; Dodge, 1938, p. 54; Chamberlin, 1939, p. 454;
Beal and Massey, 1943, p. 154 (biology).

leeborw biographus Leconte, 1868, p. 160 (holotype &, Ilinois, MCZ}; Eichhoff, 1878,

. 399 (= celsus?), Hopkm'«; 1896, p. 249 (= celsus),
Fl‘\-le Length 3.8-4.5 mm, 2.7 times longer than wide. Frons shining,
rather denscly punuurcd with a median, longitudinal smooth space. Antennal
club about as lono as wide. Pronotum 1.2 times longer than wide; anterior margin
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Mar 8. Distribution of Xyleborus celsus.

broadly rounded, unarmed; asperities on anterior slope rather small and low, in-
creasing slightly in size on sides; posterior area smooth, brightly shining, punc-
tures small, impressed, not close.  Elytra 1.9 times longer than wide; sides parallel
on anterior three-fourths, broadly rounded behind; strial punctures large, close;
interspaces smooth, punctures small, not in regular rows.  Declivity abrupt, steep;
two large acute teeth situated on first stria; first interspace strongly widened,
smooth, opaque, with scveral small teeth at upper level; sccond and third inter-
spaces not widened, second modified like first, third with small tecth throughout,
forming lateral margin of declivity.

Mace. Length 2.3-2.7 mm, 2.7 times longer than wide. Frons broad,
shining, smooth in median portion, finely rericulate and opaque laterally, punc-
tures indistinct. Pronotum 1.2 times longer than wide; sides slightly arcuate;
anterior margin drawn into a pronounced point; anterior slope distinctly concave,
asperities obsolete; posterior area shining, punctures larger and closer than in
female. Elytra 1.5 times longer than wide, resembling female. Declivity convex,
more sloping than female; armature resembling female but teeth smaller and
punctures finer.

Hosrs.  Specimens seen only from Carya species.

DistriBuTion. FEastern United States west to Kansas (Map 8). Several
hundred specimens from numerous localities were examined from the following
states: Connecticut, Distriet of Columbia, Florida, Georgia, Illinois, Indiana,
Iowa, Kansas, Kentucky, Missouri, New Jersey, New York, North Carolina,
Ohio, Pennsylvania, Vermont, Yirginia, and West Virginia.

Renarks. This is the largest species of Xyleborus occurring in North
America. The female is easily recognized by the steep declivity with two large
teeth on the first stria. It is closely related to X. monographbus of Europe, but
differs by its larger size and by the larger, more prominent teeth on the clytral
declivity.
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Mar 9. Distribution of Xyleborus ferruginens,

14. Xvyleborus ferrugineus (Fabricius)
(Map 9, I'igs. 2, 4, 13)

Bostrichus ferrugineus Fabricius, 1801, p. 388 (holotype 9, Cuba, ZMK).

Xyleborus ferruginens: Zimmerman, 1868, p. 145; Schedl, 1962, p. 425 (additional references,
biology, and figure);, Browne, 1962, p. 47 (biclogy). _

Xyleborus fuscarus Eichhoff, 1867, p. 400 (holotype €, Carolina, destroyed); Blatchley and
Leng, 1916, p. 622; Swaine, 1918, p, 128; Blackman, 1922, p. 118; Chamberlin, 1939, p. 453;
Beal and Massey, 1945, p. 155 (figures}; Schedl, 1960, p. 8 (= ferrugineus); Wood, 19604,
p- 64 (= ferrugineus).

Xylebhorus inpressuy Eichhofl, 1867, p. 400 (holot\ pe 2, Massachusetts, IRSNB); Swaine, 1909,
p- 134 (additional references); Hagedorn, 1910:; p- 105 (addirional references); Hagedorn,
19104, p. 154; Blatchley and Leng, 1916, p, 622; Swaine, 1918, p. 128, (Inmhmlm 1939,
Pp- -1-)3 Schedl, 1960, p. 8 (= ferrugineuns).

Xyleborus retusicollis Zimmerman, 1868, p. 146 (holotype &, Marvland, MCZ); Swaine, 1909,
p- 156 (additional references); Hagcdurn, 19104, p. 110 (additional references); Hagedorn,
19106, p. 136, INEW SYNONYMY.

Xyleborus nysrae Hopkins, 1915, p. 66 (holotype 9, South Carolina, USNM); Blatchley and
Leng, 1916, p. 622; Chamberlin, 1939, p. 435; Schedl, 1960, p. 8 (= ferruginens).

Xyleborus wh‘m;z Hopkins, 1915, p. 66 {(holotype %, Louisiana, USNM); Blatchley and Leng,
1916, p. 621; Chamberlin, 1939, p. 455. NEw syNONYMY.

In addition to the above North American names, Schedl (1962) places the
following names in synonymy: ;r.f;?plfc,oﬂir Eichhoff, argentinensis Schedl,
bispinatus Fichhoff, hophinsi ‘Beeson, insilaris Sharp, notatus Eggers, obtusipennis
Eggers, schedli Eggers, subitus Schedl, tanganus Hagedorn, and trypanacoides
Wollaston.

Femark.  Length 2.1-3.0 mm, 2.8 times longer than wide. Frons minutely
reticulate, punctures scattered, sparse, and faintly impressed; longitudinal carina
smooth, fdlll[l\f elevated. Antennal club 1.2 times longer than wide. Pronotum
1.2 times I(mger than wide; sides parallel; anterior margin broadly rounded,
smooth; asperitics on anterior slope numerous, not stronql\ elevated; postcrmr
portion smooth, shining, or opqquc, punctures small, very faint. I lvm 1.8 rimes
longer than wide; sides para llel on basal three-fourths, hr(mdlv rounded behind;
strial punctures 1mpruﬁ;cd in regular rows, moderate in size; interspaces smooth,
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shining, punctures sparsc, about the size of strial punctures. Declivity convex,
sloping; second mterspace faintly lmprtssul below the level of the slightly
elevated first and third mruspaccs, first interspace with several small teeth at
upper level and one hrge plomment tooth in middle; mta.rspaces 4, 5, and 6 with
several small teeth.

Mace.  Length 2.0-2.3 mm, 2.5 times longer than wide. Frons broader,
minutely l‘(.thLll"ltL., and hunr]v plmcrurcd Pronotum 1.2 times longer than wide;
sides slightly arcuate; anterior margin drawn into an acute point; anterior slope
distinctly concave, aspcrmes ol:sulere posterior area shining to opaque, punctures
small, faint. Elvtra 1.5 times Irmgc1 than wide, sides slightly arcuate, rather
mrrow]v rounded behind; sculpture and vestiture rcsamblmo' female. Declivity
sloping, armature rucmblmg female but teeth smaller,

Hosrs.  Recorded from a wide range of host plants.  North American speci-
mens were cxamined from: Castanea, Fraxinus, Quercus, and Taxodium. In
addition, it is recorded from fuglais, Nyssa, and Pinues (Chamberlin 1939) and
Fagus and Liquidamber (Beal and Massey 1945). Sec Browne (1962) or Schedl
(1962) for a worldwide host list,

DistrisuTion.  Eastern United States from New York and J\Tlchlgan south
(Map 9), also found in almost all tropical and subtropical areas of the world. A
large number of specimens from numerous localities were examined from the
following states: Alabama, Arizona, Arkansas, District of Columbia, Florida,
Georgia, Indiana, Kentucky, Louisiana, Maryland, Michigan, Mississippi,
North Carolina, New Jersey, New York, Ohio, Pennsylvania, South Carolina,
Texas, and West Virginia.

Remarks.  The female of X. ferrugineus is easily recognized by the flattened,

or sometimes 511ghtl\ sulcate, elytral declivity which has one L!r(rc tooth in the

middle of the third interspace and several small teeth at the upper margin of the

first and third interspace of cach elytron. In addition, it is exceeded in size only
by X. celsus.

The type of X. soltaui was examined and found to represent a rypical female
X. ferrugineus. The type of X. vefusicollis was found to be a male X. ferrugineus
by comparison with males taken in association with females.

Blackman (1922), Beal and Massey (1945), Browne (1962) and Schedl {1962)
discuss the biology of this species.

15. Xvleborus xylographus (Say)
(Map 10, Fig. 14)

Bostrichus zylographus Say, 1826, p. 256 (neotype @, present designation, North Carolina,
CNC No, 9518).

Xyleborus xylograpbus: Zimmerman, 1868, p. 1455 Swaine, 1909, p. 157 (additional references);
Hagedorn, 1910z, p. 112 (additional references); Hagedorn, 1910, p. 157; Blatchley and
Leng, 1916, p. 621; Swaine, 1918, p. 127; Dodge, 1938, p. $4; Chamberlin, 1939, p. 451;
Beal and Massey, 1945, p. 157; Schedl, 1960, p. 11; Schedl, 1962/63, p. 63.

Xyleborus inermis Eichhofl, 1867, p. 401 (type 2, Cuba, destroyed); Swaine, 1909, p. 157
(additional references); Hagedorn, 1910a, p. 106 (additional references); Hagedorn, 19105,
p- 157; Blatchley and Leng, 1916, p. 618; Chamberlin, 1939, p. 451; Schedl, 1962/63, p. 63
(? = xylographus). NEw syNoNvyMY,

Xyleborus planicollis Zimmerman, 1868, p. 145 (holotype &, Pennsylvania, MCZ); Hubbard,
1897, p. 20 (= fuscatus); Swaine, 1909, p. 154 (additional references); Hagedorn, 19104,
p. 105 (additional references); Hopkins, 19135, p. 61 (a good species); Blatchley and Leng,
1916, p. 617; Beal and Masscy, 1945, p. 157; Chamberlin, 1939, p- 450, New synonymy,

Xyleborus canadensiy Swaine, 1917, p. 24 (lectotype @, (Bright 1967), Quebee, CNC No. 9311}
Swaine, 1918, p. 127; Chamberlin, 1939, p. 455; Wood, 1937, p. 403 (= xylographus),
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Map 10. Distribution of Xyleborus aylographbus.

Fenmace.  Length 2.5-2.8 mm, 3.0 times longer than wide. Frons minutely
reticulate, shining, punctures shallow and scattered; longitudinal carina indicated
by a l;road snmol:h slightly clevated line. r\ntc,nml club 1.3 times longer than
wide. Pronotum 1.2 times longer than wide; sides parallel; anterior margin
broadly rounded, smooth; asperities on anterior slope low and numerous; posrenor
portmn smooth and hrlghrlv shmmg, punctures fine. Elytra 1.8 times It_mg{,r
than wide; sides parallel on basal three-fourths, broadly rounded behind; strial
punctures in regular rows, large, imprc@scd- interspaces smooth, shining, punc-
tures numerous, less than hqlf the size of strial punctures. Declivity convex,
flattened, minutely reticulate, opaque; first and third mrerqut_cs very slightly
elevated, each with two or three minute granules; sccond interspace slightly
granulate; first stria diverging from suture in middle.

MaLe. Length 2.2-2.4 mm, 3.0 times longer than wide. Frons broad,
minutely reticulate and very faintly punctured. Pronotum 1.1 times longer than
wide, wtlungl\, flattened, sides arcuate; anterior marqm broadly rounded; disc
longitudinally concave from near base to near anterior malgln surface shmlnﬂf
densel\e punctured vestiture in concave portion consisting of flartened, JL]ITI{}‘;t
scale-like setae. Elytra 1.8 times longer than wide; sides parallel on anterior two-
thirds, narrowly rounded behind; %Lulptuu, resembling female. Declivity steep,
ﬁal:tened opaque; sutural interspace not widened, slightly clevated at apex; all
interspaces faintly granulate.

Hosrts, The preferred host appears to be Quercus; it is also recorded from
Carya, Castanea, Juglans, and Pirmus (Beal and Massey 1945).

DistrisuTion, FEastern Canada and United States, west to Kansas, south to
Florida and Texas (Map 10), also Cuba. Several hundred specimens werc
examined from numerous localities in the following provinces and states:
CANADA: Quebec. UNITED STATES: District of Columbia, Florida,
Georgia, Ilinois, Towa, Kansas, Louisiana, Maryland, Massachusetts,
Michigan, Missouri, New Hampshire, New Jersey, New York, Ohio, Penn-
sylvania, South Carolina, Texas, Virginia, West Virginia, and Wisconsin.
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Renmarks. Females of this species can be recognized by the steep, opaque,
fincly granulate elytral declivity and by the rather large strial punctures.

The original type-series of Say is not in existence, having been destroyed
with the rest of Say’s collection. There is, however, one specimen in the CNC,
ex Harris collection, that Swaine (1918), Wood (19604) and Schedl (1962/63)
have considered to be Say’s speues They have based their d(,‘,(,rlptl()]‘ls and
opinions on this specimen, and since the types are lost, this specimen is hereby
designated the neotype of Bosrrichus xylographus Say. It bears the labels “744,
N. C.; Tomicus xylographus Say, 744, teste Say” and “X. inermis Eichh., Det. K.
bched], 1962 Tt also bears a red label “NEOTYPE, Bostrichus xylogmpbm
Say, CNC No. 9518.”

Xyleborus xylographus has been confused with X. saxeseni for a long time.
Eichhoff and Schwarz (1896) first proposed the synonymy of the two species,
evidently based on a misidentification of X, saxeseni by C. V. Riley. Subsequent
authors 'u,u,pt(,d this synonymy until almost all of ‘the literature dealing with
X. xylographus actua Iv refers to X. saxeseni. Swaine (1918) recognized the true
X. xylographus based on his cxamination of the specimen now designated the
neotype. Recently the problem received renewed emphasis when Schedl (1960),
not h‘l\'mg seen a true X. xylographus, stated that the two species were synony-
mous. This statement was questioned by Wood (1960a) and influenced Sched!
to examine the neotype. After this examination, Schedl (1962/63) considered
the two species as distinct taxa. He felr, however, that because of certain
questions concerning Say’s name, he could not recognize the name X. xylographus.
Instead he labeled r}u, neotvpe “Xyleborus inermis Fichh.” and stated that X.
inermis and X, xylographus were prolmhl\, the same. The question concerning
9*1\ 5 name arises from the fact that in the r:r]gmal deseri lprum 3‘1\ stated that his
species . . . is abundanr in forests of the PII'IL to which it is very destructive.
Immediately beneath the bark, on the wood, it excavates a rectilinear groove, with
short, equ.1 I, lateral grooves at right angles with the proceeding.” Since X. xylo-
graphus 1s an ’ll'l'lbl()‘sll becetle Uu,urrmg mainly in hardwoods, Say's statement
about the host and galley is in error; it probably refers to a species of Pityoph-
thorues, Orthotomicus, or Ips,

The svnonymizing of X. inermis is based on the identification of the ncotype
by Schedl mentioned above.  The tvpe of X. planicollis was compared with males
raken in association with females and found to represent X. xylographits.

16. Xyleborus affinus Eichhoff
(Map 11, Fig. 15)

Xyleborus affinus Tichhoff, 1867, p. 401 (corypes & 2, America Borealis, USNM); Swaine,
1909, p. 151 {additional references); Hagedorn, 19104, p. 98 (additional references);
Hagedorn, 19105, p. 152, Blatchley and L(.,nq 1916, p. 618; Blackman, 1922, p. 118;
Chamberlin, 1939, p. 432; Beal and \Ia'«;qc\ 1945, p. 158; Wood, 19604, p. 71; Schedl, 1962,
p. 331 (addirional references as X, wmmmﬂm)

The following names are gn«(,n as synonyms: wmuascarensis Eichhoff (Wood
196(}!)) affinus var, parvus Uichhoff, affinus var. fuscobrunnens Fichhoff,
proximus Eggers, sacchari Hopkins, and subaffinus Eggers (Schedl 1962).

Fearare.  Length 2.3-2.8 mm, 2.9 times longer than wide. Frons minutely
reticulate, shining; punctures large, rather closely placed; longitudinal carina very
faint to ohsolete. Antennal club as long as wide. Pronotum 1.1 times I(mger
than wide; sides parallel; anterior margin rather broadly rounded, smooth;
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Mar 11. Distribution of Xyleborus affinus,

asperitics on anterior slnpc low, numerous; pnstcrinr pm‘ti(m smooth, shining,
faintly punctured. Elytra 1.7 times longer than wide; sides parallel on basal two-
thirds, broadly rounded behind; strial punctures moderate in size, slightly im-
pressed in regular rows; interstriae smooth, shining, punctures small, rather sparse.
Declivity broadly convex, sloping; sulface dull, opaque; all mtcrspaacs with one
to four small gr anulcs tlluc. larger on first and third 1ntt,r=;p'1ccq sometimes absent

o
on second; interspace 7 forming a low, sharp, lateral margin.

Mace.  Length 1.7-2.0 mm, 2.2 times longer than wide. Frons broader,
minutely reticulate, duller; punctures faint. Pronotum 1.1 times longer than
wide; sides arcuate; anterior margin drawn into a blunt p()int- anterior ‘;lopc
flattened, concave; asperities small and very fine; posterior portion smooth, shlnlng,
finely punctured. Elytra 1.3 times I{)ntr(,r than wide, strongly convex; sides
parallel broadly rounded hchmd scu thlC resembling female. Declivity steep,
convex, rather dmd_\_r Jcsemhlmg female

Hosrs.  Various hardwood trees. Specimens seen from: Betula, Carya,
Castanca, Celtis, Diospyra, Liquidamber, Mimosa, Quercus, and Rebinia,

Distrisution.  Eastern United States cast of a line from Michigan to Texas,
south of New York {(Map 11), also found in most tropical and subtropical areas
of the world. Several hundred specimens were seen from numerous localitics in
the following states: Alabama, Delaware, District of Columbia, Florida,
Ilinois, Indiana, Louisiana, Maryland, Massachusetts, Michigan, Mississippi,
Missouri, New Jersey, New York, North Carolina, Ohio, Pennsylvania, South
Carolina, Texas, Virginia, and West Virginia.

Rentarks. Females of X, affimus are rather easily distinguished from the
females of other North American Xyleborus by the dull, opaque, broadly sloping
clytral declivity. Among North American specics, it is most similar to X. volvulus
(Fabricius) but the more convex, shining, more strongly tuberculate clytral
declivity of X. volvulus will distinguish it from X. affinus,

Schedl (1962) gave an excellent, complete biology of this species under the
name X. prascarensis.
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Map 12, Distribution of Xyleborns pini {closed circles) and X. volvtdus (open circles).

17. Xyleborus pini Eichhoff
(Map 12, Fig. 16)

Xyleborus pini Eichhoff, 1867, p. 401 {(tvpe ¢, Carolina, destroyed); Swaine, 1909, p. 155
(additional references); Hagedorn, 1910a, p. 109 (additional references); Hagedorn, 19104,
n. 155,

X_-)-'Pellm-mx pubescens Zimmerman, 1868, p. 145 (holotype 9, Southern states, MCZ); Swaine,
1909, p. 155 (additional refercnces); Hagedorn, 19104, p. 109 (additional references);
Hagedorn, 19106, p. 156; Chamberlin, 1939, p. 452; Beal and Massey, 1945, p. 156; Schedl,
1951/52, p. 163 (= pini).

Feayace.  Length 2.4-2.8 mm, 2.7 times longer than wide. Frons minutely
reticulate, opaque, punctures sparse, faintly impresscd longitudinal carina evident,

slightly clevated, extending from cplstonul margin to above upper level of eyes.
jmr(,mml club 1.1 times longer than wide. Pronotum 1.3 times l(mgcr than wide;
sides parallel; anterior margin broadly rounded, smooth; aspennes on anterior
slope low, numerous; posrcrmr pmtmn shining, frequem:lv qppc,armg scratched
hetween punctulcs punctures a little larger than in X. volvulus, with irregular
outlines. Elytra 1.7 times longer than “lde sides parallel on bmﬂl two-thirds,
broadly rounded behind; strial punctures large, distinctly impressed in regular
rows; interspaces smooth, shining, punctures numerous, these Tess than half the
size of the strial punctures. DCL'IV]t\. steep; surface usually shining, sometimes
with opaque patches or entirely opaque; first and third interspaces slightly raised,
bearing three to five small qmnulcs ridge of seventh interspace weaI\I\ developed.

Mare. Not scen.

Hosts. No host recorded in the literature can be considered correct, duc to
the confusion between X. velvidus and this species. It probably occurs in various
hardwood and softwood trees.

DistrisutioN. Eastern United States from New Jersey south (Map 12).
Nearly 400 xpu,lmcns were examined from the following localities: Alabama:
Bummglnm “nd Flathead?”” Arkansas: Hope and Hot Spring§ National Park,
District of Columbia: Washington="Florida: (“h]pﬂh-"l,al{c Fort’fle\;ers,
Gainesville, Key West, Lake Plaud \1011t1ce110 Palmdale, Paradise Key, Rn} al
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Palm State Park, St. John Co., and Volusia Co. Georgia: Decatur Co., l)un-(frcqr
and Waycross. Kenturk\. Morehead” Louisiana: Winnfield. Mlssns:ppl.
Lucedale, I/New Jersey: “Orange Mountains™ and W, oodbmv North Carolu}a
Biltmoreand Southetn Pmu South Carolina: Aikén, S '1rtaf1hurg, and Tryon. .
Texas: B.lSt['Up/g'C'lt{, Park, ¢all, “Fedor” , and \racoﬁﬁches Virginia: Falls

Church. West Virginia: Dellslbw-- Justice, and gm@wholc

Rrnarks.  This species is very difficult to distinguish from X. wvelvudus.
Females of X. pmz may be dntmgunhcd by the very 5111'111 granules on the first and
third declivital 1ntcr‘;p1us and by the shlmng pr onotal surface, which is slightly
roughened around the moder: arel\' sized, irregular punctures. The pmnnral sur-
fau, between the punctures trt,qu(,ntl} appears minutely scratched. The distribu-
tion will help in some cases.

18. Xvyleborus velvulus (Fabricius)
(Map 12, lig. 17)

Bostrichus volvulus Fabricius, 1775, p. 454 (cotypes 9 @, America Ligno (“Cuba?”), ZMEK).
Hylesinus volvulus: Fabricius, 1801, p. 394,
Xyleborus volvulus: Eggers, 1929, p. 47.
Xyleborus bubbardi Hopkins, 1915, p. 65 (holotype 2, Florida, USNM); Blatchley and Leng,

1916, p. 619; Chamberlin 1939, p. 453; Schedl, 1951/52, p. 164 (= volvulur),
Xyleborus schwarzi Hopkins, 1915, p. 65 (holotvpe 2, Florida, USNM}; Blatchley and

Leng, 1916, p. 620; Chamberlin, 1939, p. 453, NeEw sYNONYMY.
Xyleborus rileyt H(:pkins. 1915, p. 65 (holotype 2, Florida, USNMi), Blatchley and Leng,

1914, p. 619; Chamberlin, 1939, p. 452. New syNoNvMy,

Framavre.  Length 2.3-2.7 mm, 2.7 times longer than wide. Frons resembling
X. pini except l(mgltudlml carina not as cvident. Antennal club as in X, pini.
Pronotum 1.2 times longer than wide; otherwise as in X. pini except posterior
portion smooth, not marked by scratches between punctures, punctures fine, edges
r(,gulqr Elytra 1.7 times longer than wide; otherwise as in X. pini. Declivity
as in X. pini except granules “of first and t}md interspaces larger and ridge of
seventh interspace more stronglv developed.

Mare. Not seen.

Hosr. Unknown for North American species, but probably various
deciduous trees and shrubs.

Distrisution.  Southern Florida (Map 12}, also most tropical and subtropical
regions of the world. Fifty specimens examined from: Florida: Biscayne Bay,
Capron, Gainesville, Key West, Myalkka River St, Park, Naples, and Plantation Key.

Renmarks.  Females of this species may be distinguished from X. pm: by the
Comp'lrflrl\'el\r lqro'cr declivital Uranulcs h\, the smooth posrerlor' porrlnn of the
pronotum, and h\’ the round pr mmtdl punctures with trim edges.

The types ‘of X. hubbardi, X. schwarzi, and X. rileyi were examined.
Alth(}ugh thcv do exhibit minor dlﬂelul(,es the same range of variation was seen
in most series of X. volvulus examined. In the absence of any consistent morpho-
logical differences, only one species can be recognized.

19. Xyleborus howardi Hopkins
(Map 13, Fig. 18}
Xyleborus bowardi Hopkins, 1915, p. 65 (holotype @, Washington, D.C., USNM); Blatchley
and Leng, 1916, p. 620; Chamberlin, 1939, p. 453,
Xyleborus firehi Hopkins, 1915, p. 66 (holotype @, New York, USNM); Blatchley and Leng,
1916, p. 620; Chamberlin, 1939, p. 453; Beal and Massey, 1945, p. 159; Wood, 1962, p. 79.
NEW SYNONYMY.
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Map 13. Distribution of Xyleborus howardi (closed circles) and X, scopulorum (open
circles).

Femare., Length 2.2-2.7 mm, 2.9 times longer than wide. Frons minutely
reticulate, shining; punctures ld[hCl arge and shallow; longitudinal carina faint,
indicated by a smooth, raised line. Antennal club as long as wide. Pronotum
1.1 times lungcr than wide; sides parallel; anterior mfugm broadly rounded,
‘;m()(]th, ﬂsperltles on ’lﬂttfl(]l S|0pc I(]\‘ Nnumerous; SuIIll'Tllt Pr(]lTIlI"J.CI'lf POStCrlor
portion smooth and shmmg, punctures larger than in X. scopulorum, surface
between punctures appearing minutely scratched. FElytra 1.8 times longer than
wide; sides paral]d on basal three- fourths broadly mundcd behind; strial punc-
tures moderate in size, lmprm.‘,cd in regular rows; 111tcmspa(,(,s smooth, .shlmng,
more than half as large as strial punctures. Declivity broadly convex, steep;
lateral margins and apex rounded; first and third interspaces very feebly {,qutui
each with five to seven small, but prominent, sharp-pointed rubercules these
smaller than in X. scopulorum. _

MaLe.  Length 1.9-2.2 mm, 2.8 rimes longer than wide. Frons broad, shin-
ing, minutely reticulate; puncrures very faint. Pronotum 1.1 times longer than
wide; sides slightly arcuate; anterior margin narrowly rounded; anterior portion
ﬂattumd very slightly concave on cach side of a faintly elevated line, coarsely
punctured, asperitics obsolete; posterior portion smooth, faintly punctuud sur-
face between punctures appearing very faintly scratched.  Elytra 1.5 times longer
than wide; sides parallel, broadly rounded behind; suture famtlv impressed on disc;
otherwise resembles female. I)Ldmt\ Jcsunhhng female except tubercules of
first and third interspaces slightly largcr.

Hosts.  Pinus spp.

DistrisuTion.  Eastern United States (Map 13). More than 50 specimens
examined from the following localities: District of Columbia: Washington,
Georgia: Athens and Dunwoody. Maryland: Beltsville. New Jersey: Buena.
New York: Long Island. North Carolina: “Bent Creck.” Pennsylvania: Mt
Alto. Virginia: Falls Church.
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Renarks.  This species is closely related to X. scopulorum and cvidently
replaces it in the eastern United States. Females of X. howardi arc smaller and
the declivital tubercules arc smaller and less acute.

The types of X. howardi and X. fitchi were compared and found to represent
the same specics.  Further comparisons of more than 50 specimens showed that
no distinction of species was possible,

20. Xyleborus scopulorum Hopkins
(Map 13, Fig. 19}
Xyleborus scopulorunt Hopkins, 1915, p. 66 (holotype 2, South Dakota, USNM); Chamberlin,

1939, p. 455.

Femare. Length 2.7-2.9 mm, 2.8 times longer than wide. Frons minutely
reticulate, opaque; punctures nmdcratd\ numerous, faintly impressed; longi-
tudinal carina faintly indicated by a small smooth area between eyes. Antennal
club as long as wide. Pronotum 1.3 times longer than wide; sides parallel;
anterior margin broadly rounded, smooth; :1*;pcritics‘ on anterior ‘;lope low, rather
numerous; summit prominent; posterior portion smooth, brightly shining, punc-
tures sma]] close, faintly impressed. Llytra 1.8 times longer than xndc sides
parallel on basal three- f()urths, broadly rounded behind; strial punctures large,
distinctly impressed in regular rows; interspaces smooth, shining, punctures rather
numerous, about half the size of Srrml puncrures. Declivity broadly convex,
steep; lateral margins and apex rounded; first and third interspaces feebly elevated,
each with five to seven fairly large, sharp-pointed tubercules.

Mare. Length 2.2-2.5 mm, 2.8 times longer than wide. Frons broad,
shining, minutely reticulate, punctures faintly impressed. Pronotum 1.2 times
lenger than wide; sides arcuate; anterior margin acuminate; anterior portion con-
cave, coarsely puncrate, finely asperate toward summit and on sides; posterior
portion xm()t)rh very finely punctate. Elytra 1.5 times longer than wide; sides
pamﬂel broadlv rounded  behind; suture depressed below elytral surface on
posterior half of disc; otherwise rcscmbics female. Declivity rLSLmblmU female
except suture depressed on upper portion and tubercules of first and thnd inter-
spaces slightly larger.

Hosrs.  Various western conifers.  Specimens seen from FPinus and Pseudot-
suga.

Distrisurion.  Western United States (Map 13) and Mexico. More than
200 specimens from many localities were examined from the following states:
Arizona, California, Colorado, Idaho, Montana, New Mexico, Nevada,
Oregon, South Dakota, and Utah.

Remarks.  This species is closely related to X. howardi but the females differ
by their larger size, by the L!.rtr(,r declivital tubercules, and by the western
distribution.

ACKNOWLEDGMENTS
I appreciate the comments and criticisms of my colleagues, Mr. W. J. Brown,
Dr. E. C. Becker, Dr. J. M. Campbell, and Dr. H. T. Howden Dr. 8. L. Wood,
Brigham Young University, Provo, Utah, offered valuable opinions concerning
generic concepts and assisted in the ld(,ntlt\ of several species.
Several institutions provided material for this study. T would like to thank

the following curators for their assistance: Mrs. Patricia Vaurie, American
Museum of Natuml History, New York; Dr. R. E. Weodruff, Florida Department



Voluome 100 THE CANADIAN ENTOMOLOGIST 1321

of Plant Industry, Gainesville; Dr. J. F. Lawrence, Museum of Comparative
Zoology, Cambridge, Mass., and Dr. D. M. Anderson, United States National
Museum, Washington, D.C.

REFERENCES

Balachowsky, A. 1949. Faune dec France. 50. Coléopréres, Scolytides. Lechevalier, Paris.

Beal, J. A, and C. L. Massey, 1945. Barle beetles and ambrosia beetles (Coleoptera:
Scolytidae): with special reference to species occurring in North Carolina. Bull, Sch.
For, Duke Univ,, No. 10,

Bedel, L. 1888. Faune des Coléoptéres du Bassin de la Seine. Annls Soc. ent, Fr. 6.

Blackman, M. W. 1922. Mississippi bark beetles. Tech. Bull, Miss. agric. Exp. Stn, No. 11,

Blackman, M. W. 1928. The genus Pityophthorus Fichh. in North America: A revisional
study of the Piryophthorini, with descriptions of two new genera and seventy-one new
specics. Budl, N.¥, St. Coll. For. 1(3-b).

Blandford, W, F. H. 1894, Thc Rhynchophorous Coleoptera of Japan. Part TII. Scolytidae.
Trans. R, ent. Sec. Lond.: §3-141. .

Blandford, W. F, H. 1895-1907. Fam. Scolytidac. » Biologia Centrali-Americana, Vol.
4(6), pp. 81-298. '

Blatchley, W. S, and C. W. Leng. 1916, Rhynochophora or  weevils of Northeastern
America. Nature Pub. Co., Indianapolis.

*Bowdich, T. E. 1825. Lxcursions in Madeira and Porto Santo during the autumn of 1823,
while on his third voyage to Africa. London.

Bright, D. E. 1967. Catalogue of the Swaine types of Scolytidae (Coleoptera) with designa-
tions of lectotypes. Can. Fat. 99(7): 673-681.

Browne, F. G. 1961a. The biology of Malayan Scolytidac and Platypodidae. Malay. Forest
Ree. 22

Browne, F. G. 19615. The generic characters, habits and taxonomic status of Premmobius
Lichh. (Coleopt.,, Scolytidae). Rep. W. Afr. Timb. Borer Res. Unir 4: 45-51.

Browne, F. G. 1962. Notes on Xyleborus ferruginens (F.) {(Coleoptera, Scolytidae). Rep.
W. Afr. Timb. Borer Res. Unit 5: 47-55.

Browne, I'. G. 1963. ‘Taxonomic notes on Scolytidae {Coleoptera). Ewt. Ber., Awnst. 23:
§3-59.

Chamberlin, W. J. 1939, The bark and timber beetles of North America, north of Mexico.
OSC Cooperative Assoc., Corvallis.

Chamberlin, W. J. 1958. The Scolytoidea of the Northwest, Oregon, Washington, Idaho
and British Columbia. Ovwe. St. Monogr. Stud. Eu. 2.

Dodge, H. R. 1938. The bark beedes of Minnesota. Tech. Bull. Minn. agric. Exp. Stn,
No. 132,

Drake, C. J. 1921. A new ambrosia beetle from the Adirondacks; notes on the work of
Xyloterinus politus Say, Obie . Sei. 21(6): 201-205.

Eggers, H. 1929. Zur Synonymic der Borkenkifer (Ipidac, Col). Wein. ent. Ztg. 46:
41-55.

Fichhoff, W. 1864. Uber dic Mundtheile und die Fiithlerbilding der europiischen Xylophagi
s, str. Berl, emt. Z. 8: 17-46.

Fichhoff, W. 1867. Necue Amerikanische Borkenkifer-Gattung und Arten. Berl ent. Z.
12: 399402,

Fichhoff, W. 1874. In Chapuis, F. and W. Eichhoff. Scolytides recveillis au Japan par
M. C. Lewis. Aunn. ent, Soc. Belg. 18: 195-204.

Fichhoff, W. 1878. Ratio, description, emandatio, eorum tomicinorum. Hayez, Bruxellis.

Eichhoff, W., and E. A, Schwarz. 1896, Remarks on the synonymy of some North
American scolytid beetles.  Proc. U.S. nain, Maus. 18: 605-610.

Essig, E. O. 1926. Insects of western North America. Macmillan, New York.

Fabricius, J. C. 1775. Systema Entomelogiae, sistens, inscctorum classes, ordines, genera,
species, . . - Fleusburg and Lipsiae, Kortius.

Fabricius, J. C. 1792. Fntomologia Systematica emendara et aucta, secundum classes,
ordines, genera, species. . . . Tome 1. Drafr, Hafnia.

Fabricius, J. C. 1801, Systema Lleutheratorum, secundum ordencs, genera, species, adjectis
synonymis, locis, observationibus, deseriptionibus. Vol 2. Kiliae.

Felr, E. P. 1932. A new pest in green house grown grape stems. J. econ. Ent. 25(3): 418.



1322 THE CANADIAN ENTOMOLUOGIST December 1968

*Ferrari, G. J. A. 1867. Die forst-und baumzuchtschidlichen Borkenkiifer. Gerold, Wein.

Hagedorn, M. 1909. Zur systematik der Borkenkifer, Ewgz. Bl Biol. Syst. Kdfer 5: 137-139,
162-163.

Hagedorn, M., 1910a. Coleopterorum Caralogus (Ipidae). Part 4. Junk, Berlin.

Hagedorn, M. 19104, Ipidac, in Genera Inscctorum. Part IIL Verrenevil and Desmer,
Brussells.

Hagedorn, M. 1912, Ipidae als Kaffeeschiidlinge. FEmt. Bl Biol. Syst. Kifer 8: 33-43,

Harris, 'T. W. 1852, A treatse on some of the inscers of New England which are injurious
to vegetation.  2nd ed.  White and Potter, Boston,

Herbse, J. F. W, and C. G. Jablowsky. 1793. Natursystem aller bekannten in-und aus-
lindischen Insecten, Part 5. Pauli, Berlin,

Hoffmann, C, H. 1941, Biological investigations on Xylosandrus germanns (B}, [ econ.
Ent, 34(1): 3841,

Hopkins, A. D. 18%6. Some notes on insect enemies of trees.  Casz, Enr, 28(10): 243-250,

Hopkins, A, D. 1915, Classification of the Cryphalinae, with descriptions of new genera and
species, Rep. US. Dep. Agrie., No. 99.

Hubbard, H. G. 1897, The ambrosia beetles of the United Scates. Bl Bur. Ent. US. Dep.
Agric., No. 7.

Lacordaire, J. T. 1866, Hisroric naturclle des Insects. Genera des Coléoptéres. Volume
VII, Famille LX1l, Scolytides. Roret, Paris.

Leconte, J. L. 1868. Synopsis of the Scolytidac of Amecrica north of Mexico, Traws. Awi.
ent. Sec. 2 150-178.

Leconte, J. L. 1878, Additional deseriptions of new species. T Schwarz, E. A, 1878. The
Coleoptera of Florida. Proe. Ame. phil, Sec. 17(101}: 353-472.

Leconte, J. L., and G. H. Horn. 1876, The Rhynchophora of America north of Mexico.
Proc. Awi. phil. Soc. 153(96): 341-391.

MecClanahan, H. 8. 1951, Grove inspection departmenc, #z 18th Bienn. Rep. St. Pl. Bd Fla.

Murrayama, J. J,, and L. GG. E. Kalshoven. 1962, Xyleborus wmorstarti Hag., a synonym of
Xyleborus compacrus Fichh, (Col., Scolytidac). Ewe. Ber., Awmist. 22(12): 247-250.

Nunberg, M. 1954, Keys for the identification of Polish insects. Part 19, Coleoprera.
Sections 99-100.  Scolytidae, Platypodidae, Polish Entomological Sociery, Warsaw,

Nunberg, M. 1959, Die Gautung Xyleborus Eichhoff (Coleoprera: Scolytidae). Beitr. Enr,
9(3—4): 413-446.

*Peck, W. D. 1817. On the insects which destroy voung branches of the pear-tree, and the
leading shoot of the Weymouth pine. Mass. Agric. Rep. 4: 205-211.

Pfeffer, A, 1955, TFauna CSR, 6, Scolytoidea, Coleoptera, Praha.

Ratzeburg, ]. 1. C. 1837. Die Forstinsckten oder Abbildung und Beschreibung der in den
Wiilden Preussens und der Nachbarstaaten als Schiidlich oder niitzlich bekannt gewordenen
Insekten. . . . Vol. 1, Die Kifer. Nicholaischen, Berlin.

Reitter, E. 1913 Bcstimmungs—mhelle der Borkenkiifer aus Furopa und den augrenzenden
Lindern. Wein, ent, Ztg, Beihefr 32

Riley, C. V., and L., O. Howard. 1890. Larval habits of Xyleborus dispar. Inscet Life 2.
279-280.

*Say, I. 1826. Descriptions of new species of coleopterous insects, inhabiting the United
States. [, Acad. nat. Sci. Philad. 5: 237-284.

Schedl, K. E. 1950, Fauna Indo-Malayensis 11, 104., Contribution to the morphology and
taxonomy of the Scolytoidea, Ann. Mag, nat, Hist., ser. 12: 892-500.

Schedl, K. E. 1951/52. Zur Synonymic der Borkenkifer T. Enz. BL Bio. Sysr. Kifer
47/48: 158-164,

Schedl, K. E. 1957, Scolytoidea nouveaux du Congo Belge 1. Ann. R, Mus, Belg. Congo,
Sci. Zool. 56: 9-162.

Schedl, K. I, 1960. Synonymies of bark beetles (Scolytidac) 1V. 174, Contribution to the
morphology and taxonomy of the Scolytidae. Coleopzs Bull, 14(1): 5-12.

Schedl, K. E. 1962. Scolytidae und Platypodidae Afrikas. Rewv. Ent. Mocamb 5(1): 1-393.

Sched], K. E. 1962/63. Zur Synonymie der Borkenkifer XI1. 215, Beitrag zur Morphologie
und systematik des Scolytidae. Koleopr, Rdsch. 40/41: 60-66.

Schedl, K. E. 1964a. Zur Synonymie der Borkenkifer XIV. 223. Beitrag zur Morphologie
und Systematik der Scolyvtoidea. Reichenbachia 2(57): 209-213.

Schedl, K. E. 19645, Waest African bark and timber beetles I. 214, Contribution to the
morphology and taxonomy of the Scolytoidea. Reichenbachia 4(8): 39-52.



Volume 100 THE CANADIAN ENTOMOLOGIST 1323

Schwarz, E. A, 1885, Untitled note, Proc. ent, Soc. Wash, 1; 45,

Schwarz, E. A. 1888, On Xyleborus pyri and an undescribed allied species. Proe. ent.
Soc. Wash. 1: 138-139,

Schwarz, E. A. 1893. Note on the food-habits of Xyleborus tachygraphus and X. dispar,
Proc. ent. Soc. Wash. (1890-92) 2: 62-66.

Stark, V. N. 1952, Fauna of the USSR. Coleoptera, Barkbeetles (family Scolytidae).
Zool. Inst. Acad, Sci, USSR (N.S. 49) 31.

Swaine, J. M. 1909. Catalogue of the described Scolytidac of America, north of Mexico.
In 24th Report of the State Entomologist 1908. N.Y. St. Mus, Bull. 134: 76-193.

Swaine, J. M. 1910. Notes on a few Scolytidac. Can. Ent. 42: 161-165.

Swaine, J. M. 1917, Canadian bark beetles. Part 1. Descriptions of new species. Do,
Can. Dep. Agric, Ent, Breb, Tech. Bull. 14,

Swaine, J. M. 1918, Canadian bark beetles. Dowm. Can. Dep. Agric., Ent, Brch, Tech. Buli,
14(2).

Swaine, J. M. 1934, Three new species of Scolytidae (Coleoptera). Can. Ent. 66: 204-206.

Thompson, R. T. 1965. Xyleborus Bowdich, 1825 (Insecta: Coleoptera): Proposed sup-
pression under the plenary powers, Budl, zool. Nom, 22(4): 269.

Thomson, C. G. 1865. Skandinavische Colecoptera synoptisk bearbetade. Tom. 7. Bok-
tryckeriet, Lund.

Tredl, R. 1907. Nahrungspflanzen und Verbreitungsgebicte der Borkenkifer Europas. Ent.
BL Riol. Syst. Kafer 3: 2-4, 18-22, 37-42, 53-36, 6972,

Wood, 8. L. 1957. Distributional notes on and synonymies of some North American
Scolytidae (Coleoprera). Can. Ent. 89(9): 396-403,

Wood, 8. L. 1960a. New records and species of Scolytidae (Colcoptera) from western
North America. Gt Basin Nat. 20(3-4): 5969,

Wood, 5. L. 19606, Insects of Micronesia. Coleoptera:  Platypodidae and  Scolytidae.
Insecty Micronesia 18(1),

Wood, 8. L. 1961, A key to the genera of North American Scolytidae. Celeopts Bull,
15: 41-48.

Wood, 8. [.. 1962. Miscellancous taxonomic notes on Scolytidac (Coleoptera). Gt Basin
Nat, 22(1-3): 76-82.

Wood, S. L. 1966, New synonymy in the Platypodidae and Scolytidae (Coleoptera). Gt
Bastn Nat. 26(1-2): 17-33.

Zimmerman, C. 1868. Synopsis of Scolytidae of America north of Mexico. Trams. Am.
ent. Soc, 1: 141-149,

*References not seen by author.

(Received 27 June 1968)



