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Fig. 1.—Sketch Map of California; the black area is the Santa Cruz Peninsula.



INTRODUCTION

It is probable that the scale-insect fauna of no area of comparable

extent, unless it be that of the region surrounding the Mesilla Valley in

New Mexico, is better known than is that of the Santa Cruz Peninsula

in California. Nor is it probable that there are many areas of similar

extent in which this group of insects is represented by a larger or more

diversified list of species. Small as this peninsula is, more species are

now known to occur out of doors within it than have been recorded in any

of the various state lists that have been published (deducting synonyms),

and it should be borne in mind that in all these lists there are included

numerous species known only from their occurrence in greenhouses.

This richness of the Coccid fauna of the Santa Cruz Peninsula is due

in part to the fact that many introduced species which are found only in

greenhouses throughout much of the United States are here able to

thrive out of doors. Nevertheless, of the ninety-two species recorded in

this paper sixty are presumably native. The extent of our knowledge of

these species is due to the efforts of a long series of students who for

twenty years or more have been adding to it. A total of forty-six species,

of which seven are now regarded as synonyms, have their type locality

within this area.

The accompanying sketch map (Fig. 1) will give some idea of the

size of this peninsula as compared with the entire state of California.

For the purposes of this paper the Santa Cruz Peninsula is regarded

as bounded on the south by a line drawn from Santa Cruz to San Jose

and thence to the southern extremity of San Francisco Bay.

The presentation of a local list is but a small part of the real purpose

of this paper. In the case of many of the included species the existing

descriptions are in need of amplification, and in the case of many more

the available figures (if, indeed, there be any) are inadequate. The op-

portunity has therefore been taken especially to present figures of nu-

merous species. There is also included a considerable amount of infor-

mation having to do with locality and host records and synonymy, to-

gether with discussions of certain matters of more general interest.

There are recorded in this list only species occurring out of doors.

Were greenhouse species likewise to be considered, the list might be

extended almost indefinitely.

The types of all new species herein described are in the Stanford

University collection of Coccidse.



• SYNONYMICAL LIST OF SPECIES

Note.—Names in italics are synonyms. Only those names are included that

have been used in referring to these species as they occur in California and the

synonymy has not been carried back of the Fernald Catalogue. Species of which

the type locality is on the Santa Cruz Peninsula are indicated by an asterisk.

purchasi Maskell.

*quercus Ehrh.

*platani Ferris.

Genus ICERYA Sign.

Genus XYLOCOCCUS Loew.

Genus STOMACOCCUS Ferris.

Genus ORTHEZIA Bosc.

*caUfornica Ehrh.

occidentalis Douglas,

occidentalis Douglas.

*californica Ehrh.

Genus ASTEROLECANIUM Targ.

variolosum (Ratz.)

Genus MYCETOCOCCUS Ferris.

*ehrhorni (Ckll.).

*Cerococcus ehrhorni Ckll.

Genus CEROCOCCUS Comst.
*ehrhorni Ckll.

*Mycetococcus ehrhorni (Ckll.).

Genus EHRHORNIA Ferris,

cupressi (Ehrh.).

Sphaerococciis cupressi Ehrh.

graminis Ferris

Genus SPH^ROCOCCUS Maskell.

cupressi Ehrh.

Ehrhornia cupressi (Ehrh.).

*disticliuni Kuwana.
*Paludicoccus disticlium (Kuwana).

Genus PALUDICOCCUS Ferris,

*disticlium (Kuwana).

*Sphaerococcus disticlium Kuwana.
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Genus ERIOCOCCUS Targ.

*adenostomae Ehrh.

araucariae Maskell.

*artemisiae Kuwana.

Erium lichtensioides (Ckll.).

*bahiae Ehrh.

cotalinae Ehrh.

Erium lichtensioides (Ckll.).

paenulatus n. sp.

quercus (Comst.).

salinus Ehrh.

Cryptoripersia arizonensis (Ehrh.).

*stanfordianus n. sp.

*villosus n. sp.

spuria (Modeer).

Genus GOSSYPARIA Sign.

Genus KERMES Boit.

*cockerelli Ehrh.

essigii King.

nigropunctatus Ehrh.

nigropunctatus Ehrh.

essigii King.

*mirabilis King.

*rattani Ehrh.

*ratlani,. Ehrh.

*mirabilis King.

Genus PHENACOCCUS Ckll.

*artemisiae Ehrh. «

*bahiae Ehrh.

Puto yuccae (Coq.).

*colemani Ehrh.

*eriogoni Ferris.

*solani Ferris.

*stachyos Ehrh.

Genus CEROPUTO Sulc.

With all included species a synonym of Puto.

Genus PUTO Sign.

*ambigua (Full.).

*Ceroputo ambigna Full,

cupressi (Coleman).

Pseudococcus cupressi Coleman.

*Pseudococcus sequoiae Coleman (as to male).

yuccae (Coq.).

*Phenacoccus bahiae Ehrh.

*Cerot'V.fo bahiae (Ehrh.).
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Genus PSEUDOCOCCUS Westwood.

andersoni Coleman.

ryani (Coq.)-

arteinisiae Essig.

Erium lichtcnsioides (Ckll.).

aurilanatus (Maskell).

bakeri Essig.

*maritimus Ehrh.

citrophilus Clausen.

gahani Green,

crawii (Coq.).

*(]uercus Ehrh. (in part).

*eriogoni Ehrh.

*Erium eriogoni (Ehrh.).

Pseudococcus yerba-santae Essig.

gahani Green

citrophilus Clausen.

*longisetosus Ferris.

*maritimus Ehrh.

bakeri Essig.

obscurus Essig.

ohscunts Essig.

*maritimus Ehrh.

*qtiercicolus Ferris.

*quercus (Ehrh.) (in part).

*quercns Ehrh. (in part).

*quercicolus Ferris.

*qiiercns Ehrh. (in part).

crawii (Coq.).

ryani (Coq.).

andersoni (Coleman),

sequoiae (Coleman) (as to female).

sequoiac (Coleman) (as to male).

Puto cupressi (Coleman),
salinus Ckll.

smithii (Essig.) (in part).

Trionymiis californicus Ehrh.

*tlmberlakei Ckll.

yerba-santae Essig.

eriogonj (Ehrh.).

Genus ERIUM Ckll.

*crioi:oni (Ehrh.).

Pseudococcus eriogoni (Ehrh.).

lichtcnsioides (Ckll.)

*Eriococcus arteniisiae Kuwana.
Eriocnccus catalinae Ehrh.

Pseudococcus artemisiae Essig.



SYNONYMICAL LIST OF SPECIES

Genus TRIONYMUS Berg.

*bromi Ferris,

californicus Ehrh.

Ripersia smithii Essig (in part).

Pseudococcus smithii (Essig) (in part).

*distichlii Ferris.

*festucae (Kuwana).

*Ripersia fcstucae Kuwana.

smithii (Essig) (in part).

Ripersia smithii Essig (in part).

Pseudococcus smithii (Essig) (in part),

villosa (Ehrh.).

Ripersia villosa Ehrh.

Genus RIPERSIA Sign.

*festucae Kuwana.
*Trionymus festucae (Kuwana).

smithii Essig (in part).

Trionymus smithii (Essig).

smithii Essig (in part).

Trionymus californicus Ehrh.

villosa Ehrh.

Trionymus villosus (Ehrh.).

Genus RIPERSIELLA Towns.

*kelloggi Ehrh.

Genus CRYPTORIPERSIA Ckll.

arizonensis (Ehrh.).

Eriococcus salinus Ehrh.

Cryptoripcrsia salinus (Ehrh.)

*californica (Ehrh.).

tokionis (Ckll.).

*ehrhorni King.

*rhois Ehrh.

vitis (Linn.).

ci.ricola Campbell,

hesperidum Linn.

*pinicola n. sp.

Genus ACLERDA Siffn.

Genus PULVINARIA Targ.

Genus COCCUS Linn.

Genus TOUMEYELLA Ckll.
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Genus LECANIUM 111.

*adenostomae Kuwana.

corni (Bouche).

cerasorum Ckll.

corni (Bouche).

*adenostomae Kuwana.

*crai.vii Ehrh.
'

*crawii Ehrh.

corni (Bouche)

*excrescens n. sp.

*magnoliarum Ckll.

persicae Fab.

persicae Fab.

*magnoliaruui Ckll.

pruinosum Coq-

*pubescens Ehrh.

Genus SAISSETIA Dep.
nigra (Nietn.).

oleae (Bern.).

Genus PHYSOKERMES Targ.
*insignicola (Craw).

*taxifoliae Coleman.

quercus Comst.

pinifoliae (Fitch),

spartinae Comst.

Genus CHIONASPIS Sign.

Genus DIASPIS Costa.

carueli Targ.

manzanitae (Whitney),

echinocacti (Bouche).

piricola (Del Guer.).

Epidiaspis piricola (Del Guer.).

Genus AULACASPIS Ckll.

rosae (Bouche).

Genus EPIDIASPIS Ckll.

Regarded as a sj-nonym of Diaspis-

piricola (Del Guer.).

Diaspis piricola (Del Guer.).

Genus LEUCASPIS Targ.
*keIloggi Coleman.

*Dinaspis kelloggi (Coleman).

Genus DINASPIS Leon.
*kelloggi (Coleman).

*Leucaspis kelloggi Coleman.
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Genus LEPIDOSAPHES Shimer.

newsteadi (Sulc).

ulmi (Linn.)-

Genus ASPIDIOTUS Bouche.

arctostaphyli Ckll. and Rob.

*aesculi Johns.

abietis Comst. (misidentification).

pini Comst.

californicus Coleman.

pini Comst.

coniferarum Ckll.

coniferarum var. shastae Coleman.

shastae Coleman,

densiflorae Bremner.

ehrhorni Coleman,

hederae (Vail.)

osborni Ckll.

yulupae Bremner.

perniciosus Comst.

pini Comst.

abietis Comst. (misidentification).

californicus Coleman.

rapax Comst.

shastae Coleman.

coniferarum var. shastae Coleman.

yulupae Bremner.

osborni Ckll.

Genus CHRYSOMPHALUS Ashmead.
rossi (Maskell).

dearnessi Ckll.

*graminis Bremner.

Genus TARGIONIA Sign.

Genus ODONASPIS Leon.



DISCUSSION OF GENERA AND SPECIES

Genus ICERYA Sign.

Icerya purchasi Maskcll.

It will be remembered that this species was originally introduced into

the United States at a point in this area. At the present time it occurs

rather commonly here, being somewhat of a pest on the pears in the

Santa Clara Valley and occasionally killing ornamentals. It has estab-

lished itself on certain wild plants, especially favoring mistletoe, but also

occurring on sage brush {Artemisia californica) and chamiso (Adcnos-

toma fasciculatum).

Genus XYLOCOCCUS Loew. *

Xylococcus quercus Ehrh.

1917. Xylococcus quercus Ehrh.; Florence, Ann. Ent. Soc. Am., 10:155-8; figs.

1919. Xylococcus quercus Ehrh.; Ferris, Can. Ent., 51:110.

Originally described from Quercus chrysolepis, Stevens Creek Can-

yon, near Mountain View, in this area. I have taken what is probably the

same species from Quercus californicus in the hills above Searsville Lake.

The species appears to be rather rare and very local in occurrence.

As I have elsewhere pointed out (ref. cited) it is somewhat doubtful

that this species is distinct from X. betulce Perg. I have specimens of all

the critical stages of both species and find that the two differ only in

the number of median, ventral pores in the first larval stage, betulce

having five or six of these pores and quercus two. However, in specimens

from Quercus californicus there are as maiiy as nine of these pores.

Either the specimens from the tw'o species of oaks should be regarded as

separate species or both should be referred to betulce. I am inclined to

favor the latter view, but the examination of more material is desirable.

Genus STOMACOCCUS Ferris.

1917. Ferris, Can. Ent., 49:375.

This genus was originally based chiefly upon the presence of mouth-
parts in the adult female, but this character is not sufficient to distin-

guish it, as other genera of this group are now^ known to possess mouth-

parts in the adult female. I append the following recharacterization of

the genus.
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Monophleboid Coccidae in which the legs are lacking in the interme-

diate stages of the female; immature stages without an anal tube; adult

female with mouthparts, with digitules on the claw and without knobbed

hairs at the tip of the tibia, without reticulations on the legs and antennas,

with 7-segmented antennas; all stages (except perhaps the first) with six

pairs of abdominal spiracles ; adult male wingless, without compound
eyes.

Notes ; It is possible that this genus should be merged with Stcingelia, but

the male of S. britannica (Green) is winged. Until the intermediate stages of

Steingelia have been described it may be well to maintain the two genera as

distinct.

Stomacoccus platani Ferris.

Originally described from this area where it is abundant on the

native sycamore, Platamis raccmosa. It has also been taken from P. occi-

dentalis, an introduced species within this area.

Genus ORTHEZIA Bosc.

Orthezia occidentalis Douglas.

Orthezia californica Ehrh. appears to be the same as O. occidentalis.

I have received a specimen of the latter from Professor Cockerell and

am unable to detect any differences.

This species is rather common, occurring on the crowns and roots of

various plants, especially Eriophyllwn confcrtiflorum. I have once taken

it from cells in the hard, dry soil clinging to the roots of a species of

Dudleya on the cliffs near New Years Point.

Genus ASTEROLECANIUM Targ.

Asterolecanium variolosum (Ratz.).

Common on Quercus agrifolia, Q. lohata, and Q. douglasii.

Genus MYCETOCOCCUS Ferris.

Mycetococcus ehrhorni (Ckll.).

1918. Mycetococcus ehrhorni (Ckll-); Ferris, Can. Ent., 50:330, fig. 15A.*

This species (formerly referred to Cerococcus) was originally de-

scribed from this area. It occurs only on oaks and probably infests all

the local species (including the tan oak, Pasania dcnsiflora). It especially

favors the live oak, 0. agrifolia, the limbs of which are frequently gray

v.-ith the fungus which is invariably associated with the insect.
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Genus EHRHORNIA Ferris.

Ehrhornia cupressi (Ehrh.).

1918. Ehrhornia cupressi (Ehrh.); Ferris, Can. Ent., 51:326.

A serious pest on Cupressus macrocarpa and C. guadelupensis, which

are extensively grown as ornamentals throughout this region. It also

occurs on Lihocedrus decurrens on the campus of Stanford University.

Ehrhornia graminis Ferris.

1918. Ehrhornia graminis Ferris, Can. Ent., 51 : 326, fig. 12.

Within this area this species has been taken only from the root-

stocks of an undetermined perennial grass growing in the brush on the

hills above Scott Creek. Santa Cruz County.

Genus PALUDICOCCUS Ferris.

Paludicoccus disticliunv (Kuwana),

1918. Paludicoccus disticlium (Kuwana) ; Ferris, Can. Ent., 50:327, fig. 13.

Known only from a grass, Distichlis spicata, in the salt marshes

about San Francisco Bay.

Genus ERIOCOCCUS Targ.

The present author has had the opportunity of examining specimens

of nearly all the species of this genus that have been recorded from North

America. In the course of this study it has become apparent that most

of the existing descriptions of species are quite inadequate, owing to the

fact that too much attention has been paid to characters of but little im-

portance, while those of genuine value have been quite consistently

ignored.

The character of the sac is in a few cases of some value, but in

general has little significance, there being practically no difference be-

tween the sacs of widely dififering species. In only a few extreme cases

is it important. The character of the legs likewise is of but little use,

except in some extreme cases. The antennae are undoubtedly worthy of

some consideration, although the antennal formulae that have been so

extensively used are probably of no special value. The most distinctive

characters are to be found in the form, number, and distribution of the

spines with which the body is generally more or less thickly beset. In

a few cases it appears that the form of the wax ducts may be of some

slight use.

Even with the aid of these characters it is often difficult to decide as

to the proper disposition of specimens. The amount of material at present
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available is not large, but it is sufficient to indicate that there is either an
extraordinary amount of variation or that an indefinite number of species

separated by infinitesimally small characters must be recognized. The
examination of a large mass of material is needed before very definite

conclusions may safely be formed.

Eriococcus adenostomas Ehrh.
Fig. 2.

Originally described from this area where it is quite common on
Adenostoma fasciculatum. It has been recorded from this host in the

southern part of the state also.

Adult female with spines present both on dorsum and margins of

the body. Spines rather few, of varying sizes, those of the margins not

Fig. 2.

—

Eriococcus adenostomce Ehrh. : A, antenna of adult female ; B, anal lobes,

dorsal aspect left, ventral aspect right; C, types of spines; D, wax duct. From

specimen from topotype material.

or but little larger than those of the dorsum, all small but relatively

stout and for the most part slightly curved, tapering regularly to the

blunt apex (Fig. 2C). On each abdominal segment there is a group of

three or four spines at each lateral margin, a median group and a sub-

median group of two or three spines on each side. Anal lobes (Fig. 2B)

but little, or not at all, chitinized, each with three spines on the dorsum,

which are smaller than the largest body spines, and with two slender

setse on the ventral side. Ducts (Fig. 2D) with a deep and rather narrow

cup at the inner extremity. Antennae (Fig. 2A) noticeably short and

stout, normally 7-segmented. Legs likewise rather short and stout, the

claw with a distinct tooth beneath. Posterior coxae bearing numerous,

rather large pores.
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Eriococcus araucariae Maskell.

Fig. 3.

1915. Eriococcus araucariae Maskell; Essig, "Injurious and Beneficial Insects of

California," ed. 2, p. 120, fig. 102.

This is an introduced species found only on Araucaria. It probably

is generally distributed within this area wherever its host is grown, but

I have seen specimens only from Alenlo Park.

Essig (ref. cited) has given an excellent photograph of the sac, and

I append herewith a description of the morphological characters of the

species.

%m

Fig. 3.

—

Eriococcus araucaricc (Maskell) : A, antenna of adult female; B, anal lobes,

dorsal aspect left, ventral aspect right ; C, types of spines, the smallest repre-

senting those of the dorsum ; D, wax duct. From specimen from Santa Cruz

Peninsula.

Adult female with the marginal spines greatly exceeding in size those

of the dorsum (Fig. ZC), the latter being quite numerous but very small,

cylindrical and truncate at the tip, the former being straight, slightly ex-

panded at the base and then tapering evenly to the tip, which is bluntly

rounded or even truncate. The marginal spines are arranged in a definite

single row, each abdominal segment bearing three spines at each lateral

margin, one of these spines being considerably smaller than the other

two. Anal lobes (Fig. 35) heavily chitinized, rather cylindrical in form,

each bearing upon the dorsum three spines of about the size of the smaller

marginal spines and upon the ventral side a pair of slender setae. Anal

lobe setae somewhat longer than the anal ring setse. Antennas (Fig. ZA)
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normally 7-segmented, rather long and slender. Legs likewise rather

slender, the claw without a tooth, and the posterior coxae without pores.

Ducts (Fig. 2)D) with a rather broad and deep cup.

Notes : Of the species known to me this most closely resembles E. coccineus

Ckll., which is found on cactus, but the latter differs in having the marginal spines

more numerous and in having a few large spines on the dorsum of the cephalo-

thorax.

Eriococcus bahiae Ehrh.
Fig. 4

Originally described from the roots of Eriophyllum (=Bahia) con-

fertiflorum, from this area. It occurs quite commonly on this host, and

Fig. 4.

—

Eriococcus bahics Ehrh. : A, dorsal aspect of adult female ; B, anal lobes,

dorsal aspect left, ventral aspect right; C, antenna of adult female; D, types

of spines ; E, wax duct. From specimen from type material.
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I have specimens from Castilleia sp. near Woodside, grass near Stanford

University and Querciis agrifolia near Mountain View that I assign to

this species.

Adult female (Fig. AA) with the spines of the margins much larger

than those of the dorsum, the latter usually quite small. Marginal spines

(Fig. AD) (in specimens from the type material) very stout, conical and

rather bluntly pointed, of various sizes, each abdominal segment normally

with one or two large spines and two or three smaller spines at each

lateral margin. Dorsal spines (Fig. AD) resembling those of the mar-

gins in form or at times slightly curved, rather few in number, those of

the abdomen tending to be arranged in four longitudinal rows, those of

the cephalothorax more numerous, scattered, in size merging at the mar-

gins with the marginal spines. Anal lobes (Fig. AB) chitinized only along

the mesal margin, each with three slender ventral setae and three dorsal

spines of which two are longer and more slender than the marginal spines.

Anal lobe setae nearly three times as long as the anal ring set^e. Anten-

nae (Fig. AC) moderately slender, normally 7-segmented. Legs likewise

moderately slender, the claw with a distinct tooth, the posterior coxae

with a few pores. Ducts (Fig. AE) with a rather deep and slightly

asymmetrical cup.

Notes: The above description and the accompanying figures are based upon

specimens from the type material, but the species presents a very consideral)le

range of variation. Even in specimens from the type host and the immediate

type locahty the marginal spines are noticeably longer and more slender than those

here figured.

I have at hand a considerable amount of material from localities without

this area which represents either extreme variations of E. bahiae or several very

closely related species. In this material are specimens of E. costaricensis Ckll.,

which differ only in having the spines of the anal lobes slightly smaller than the

marginal spines and in having the anal lobes mere heavily chitinized; specimens

from Eriogonum sp. in Owens Valley, California, which differ in having the mar-

ginal spines stouter than in E. bahiae; specimens from Guticrrezia sp. near Mesilla

Valley, New Mexico, which differ only in having the marginal spines slightly

curved, and specimens from the material recorded by Cockerell as E. palmeri var.

a which differ in having the marginal spines larger and slightly differently shaped.

Only the examination of a large amount of material from many hosts and locahties

will permit any definte conclusions as to the proper disposition of these forms.

Eriococcus paenulatus n. sp.

Fig. 5.

Type host and locality. From Artemisia califoniica, near Stanford

University, California.

Habit. Occurring on the smaller stems of the host. Sac white,

smooth except for a few projecting threads of wax; length 2.5-3 mm.



DISCUSSION OF GENERA AND SPECIES 19

Morphological characteristics. Spines rather few but present over

the entire surface of the dorsum, not arranged in definite rows. The
spines are of various sizes, but the largest of the marginal spines are

scarcely or not at all larger than those of the dorsum. In form (Fig. 5)

they vary from moderately to very stout and are for the most part

straight or very slightly curved, slightly expanded at the base and then

Fig. 5.

—

Eriacoccus pcsnulatus n. sp. ; types of spines.

tapering in a smooth curve to the bluntly rounded apex. Anal lobes

weakly chitinized, each with two slender setae on the ventral side and

three spines on the dorsal side, these somewhat more slender but about

the same length as the largest of the body spines. Antennae 7-segmented.

Legs with the tarsus slightly longer than the tibia, the claw with a tooth,

the posterior coxae without pores. Tubular ducts with the cup quite deep,

nearly symmetrical. Anal ring with eight setae, the longest of which are

about half as long as the anal lobe setae.

Notes : I have found this species in but a single restricted locality and there

in but small numbers. It somewhat resembles E. villosus n. sp., the description

of which follows, but the spines are consistently stouter, larger and more bluntly

tipped and the posterior coxae are destitute of all but a very few minute pores.

Eriococcus quercus (Comst.)

Fig. 6.

1915. Ericoccus quercus (Comst.) ; Essig, "Injurious and Beneficial Insects of

California," ed. 2, p. 121, fig. 103.

Within this area this species has been taken only from Quercus agri-

folia at Palo Alto. It is a widely distributed species, occurring through-

out the United States on various species of oaks.

Essig (ref. cited) has given an excellent figure of the sac, and a de-

scription of this may be omitted, but I append the following notes on the

insect itself.

Adult female with the dorsum uniformly beset with numerous rather

large, slender, tapering, curved, and slightly pointed spines -(Fig. 6C),

those along the margins being somewhat larger than the others. Anal

lobes (Fig. 6B) heavily chitinized. rather cylindrical, their mesal margins
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bearing a number of small, tubercle-like projections, the dorsum with

three spines of the same size and shape as those of the body, and the

ventral side with a single slender seta. Anal lobe setae scarcely longer

Fig. 6.

—

Eriococcus quercus (Comst.) : A, antenna of adult female; B, anal lobes,

dorsal aspect left, ventral aspect right; C, types of spines; D, wax duct; E,

tibia and tarsus. From specimen from Quercus agrifolia, on the Santa Cruz

Peninsula.

than the anal ring setze. Antennae (Fig. 6A) rather slender, 7-8-seg-

mented. Legs (Fig. 6E) quite slender, the tibia always much exceeding

the tarsus in length, the claw with a small tooth, the posterior coxae with-

out pores. Tubular ducts (Fig. 6D) with a broad and shallow cup.

Notes : This is a very distinctive species, the form of the spines, the un-

usual length of the tibia and the tubercles on the anal lobes separating it at once

from the other North American representatives of the genus. I have at hand

specimens from several localities and while there is evidently a considerable varia-

tion >in the size of the dorsal spines, these in some cases being much smaller than

those of the margin and in others nearly or quite as large, the other characters

are so constant that I consider all to belong to the same species. I have not seen

the types of *£. howardi Ehrh. but it is in all probability the same.

The description given above is from specimens from Quercus agrifolia at

Palo Alto.
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Eriococcus stanfordianus n. sp.

Fig. 7.

Type taken from beneath a stone on Jasper Ridge, near Stanford

University, California, November, 1917.

Sac. Character not noted.

Morphological characteristics. Body (Fig. 7A) beset with numer-
ous large spines (Fig. 7B), all of which are straight, slightly expanded at

the base, tapering thence to the sharply pointed tip. The spines of the

Fig. 7.

—

Eriococcus stanfordianus n. sp. : A, dorsal aspect of adult female ; B, types

of spines; C, antenna of adult female; D, wax duct; E, anal lobes, dorsal

aspect left, ventral aspect right.

margin do not exceed in size those of the dorsum. On the abdomen the

spines are arranged in a quite definite manner, there being on each seg-

ment a median group of two or three, one or two spines midway between

this group and each margin, and a marginal group of five or six on each
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side. On the cephalothorax the spines are more numerous and are irreg-

ularly arranged. Anal lobes (Fig. 7E) weakly chitinized, each with

three slender setse on the ventral side and three spines on the dorsal side

which are of the same shape as the body spines. Antennae (Fig. 7C)

rather stout, 6-segmented, the third segment being very long. Legs

rather slender, the claw with a very small tooth, the posterior coxae

without pores. Ducts (Fig. 7D) with a rather broad and shallow cup.

Anal ring with eight setae which are about half as long as the anal lobe

setae.

Notes: I have but a single specimen of this species from this locality. Cer-

tain specimens from Chamaecyce polycarpa between Mecca and Blythe, Riverside

County, Calif., resemble it in the arrangement of the spines and in the character

of the antennae but differ in having the spines smaller and blunter. I am inclined

to refer them to this species.

Eriococcus villosus n. sp.

Fig. 8.

Type host and locality. From Eriogonum latifolium, New Year's

Point, Santa Clara County, California, September, 1918.

Sac slightly yellowish, its surface with many projecting filaments of

wax. All the specimens observed were on the under surface of the leaves,

the color and roughness of the sac causing them to resemble very closely

the thick tomentum of the leaf.

Fig. 8.

—

Eriococcus villosus n. sp. : A, antenna of adult female; B, anal lobes, dorsal

aspect left, ventral aspect right ; C, types of spines ; D, wax ducts.
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Morphological characteristics. Dorsum quite uniformly beset with

moderately large spines (Fig. 8C) of various sizes, which are straight,

somewhat expanded at the base, tapering thence to the sharp point, those

of the margins but little or not at all larger than those of the dorsum.

Anal lobes ( Fig. 85 ) weakly or not at all chitinized, each with three slen-

der setae on the ventral side and three spines on the dorsal side, these

resembling the majority of the body spines in form and size. Antennae

(Fig. 8/i) moderately stout, 7-segmented. Legs rather slender, the tibia

and tarsus sub-equal, the claw with a tooth, the posterior coxae with many
pores on one side. Ducts (Fig. 8D) of two sizes, both with the cup quite

deep, the smaller with it somewhat asymmetrical. Anal ring with eight

setae, which are about half as long as the anal lobe setae.

Notes : It is possible that this is E. dubius Ckll., which is a species of very

similar character, but I can not definitely connect the two and prefer to give this

a name. I have at hand specimens from Acacia paucisfina, Prosopis velutina and

P. glandulosa all taken in Arizona, which are possibly this species.

Genus GOSSYPARIA Targ.

Gossyparia spuria (Modeer).

Very abundant on elms on the campus of Stanford University and

probably to be found in other parts of this area.

Genus KERMES Boitard.

This genus seems in general to have been somewhat misunderstood,

probably in large part because the adults are difficult to study morphologi-

cally and because the immature stages have been studied but little. The

genus has been placed by some authors in a distinct subfamily, the Hemi-

coccincB. It should be pointed out that if such a subfamily be recognized

the name should stand as Kermesincu, there being no genus Hemicocciis.

Cockerell, however, has assigned the genus to the tribe Eriococcini of the

subfamily Dactylopihice, a position that is without much doubt correct.

At least the genus is a member of the group (whatever value may be as-

signed to it) to which Eriococciis belongs. The first stage larva, the

wax ducts and the antennae are strictly of the Eriococcine type.

The separation of the various species of this genus has usually been

attempted from a consideration of the adult female without reference to

morphological characters. Owing to the extreme chitinization of the

derm at maturity it is practically impossible to obtain slide mounts in

which anything of value can be seen; but if specimens be taken early in

the last instar, before this chitinization has begun, the various structures
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can easily be made out. The examination of specimens in this stage will

doubtless clear up many questions as to synonymy and should be regarded

as an essential part of any studies upon the genus.

As far as I can discover the development of no species of this genus

has yet been carefully described. I am therefore discussing at some length

the development of Kermes cockerelli.

Kermes cockerelli Ehrh.

Figs. 9C, 10 and 11.

Originally described from this locality. It has been taken only from

Quercus lobata.

Habit (Fig. 9C). Entirely devoid of secretionary covering; color a

uniform light brown. There is a deep, median furrow along which there

is little or no indication of segmentation, but at the sides of the furrow

the intersegmental constrictions are very deep, causing the sides to be

extremely gibbous.

Fig. 9.

—

A, Kermes rattani Ehrh. ; B, Kermes nigropunctatus Ehrh. ; C, Kermes

cockerelli Ehrh.

Morphological characteristics. Specimens of the adult female taken

before the derm becomes heavily chitinized (Fig..lOS). Antennae (Fig.

\0A) short and stout, obscurely 6-segmented with the third segment

longest. Legs Ukewise short and stout, but presenting all the normal

parts. Anal lobes represented only by a pair of weakly chitinized areas,

each of which bears several small spines. In fully grown specimens these
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lobes become almost obliterated. Anal ring borne at the inner end of a

short invagination, consisting of a simple, irregular, chit'inized ring which
bears no setae. Body with a few stout, sharply pointed spines (Fig. lOD)
at the margins. Extending almost around the ventral side of the body
is a broad zone containing many tubular ducts which have the inner ex-

Fig. 10.

—

Kermes cockerelli Ehrh. ; A, antenna of adult female ; B, adult female be-

fore the hardening of the derm ; C, pore from ventral cluster ; D, dorsal spine

;

E, wax duct. From specimen from topotj'pe material.

tremity reflexed into a very deep and narrow cup (Fig. 10£). Behind

the posterior legs are numerous clusters of circular, multilocular pores

of the type shown in Fig. IOC".

In the penultimate stage (Fig. \\B) the body is oval in form and

shows small anal lobes. The lateral margins are beset with numerous

slender spines. The antennas (Fig. WD) are 6-segmented as in the adult

but much slenderer. Anal ring with six setae. Tubular ducts lacking.
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First stage larva (Fig. IIA), with the anal lobes well developed and

rather heavily chitinized. Margin of the body with a single row of slender

Fig. 11.

—

Kermes cockerelli Ehrh. : A, first stage larva; B, second stage; C, antenna

of first stage; D, antenna of second stage. From specimens from topotypeol

material.

spines. Antennae (Fig. 11 C) 6-segmented, of the same type as in the

other stages. Dorsum without spines except for a pair of very small

spines on each abdominal segment and two or three pairs of larger spines

on the cephalothorax.

Kermes nigropunctatus Ehrh.

Figs. 95 and 12.

Within this area this species has been taken from Quercus agrifolia

and Q. wisliseni.
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Habit. Adult entirely destitute of secretionary covering. The color

is extremely variable, some specimens being very dark and others quite

pale, this variation depending in part upon actual variability, in part upon
the amount of v^eathering undergone before collection and in part upon
the age of the insect at the time of death. In all specimens, however,

there is a pair of black, eye-like spots at the anterior end of the body,

a character that seems effectually to mark the species.

Fig. 12.

—

Kermes nigropunctaius Ehrh. : A, anal lobes and anal ring of adult female

;

B, wax duct. From specimen from Quercus wislizeni, on the Santa Cruz

Peninsula.

In form (Fig. 9B) the adult somewhat resembles K. cockerelli, but

the intersegmental constrictions are much shallower and the insect is only

slightly gibbous.

Morphological characteristics. In specimens in the last instar, but

taken before the chitinization of the derm has begun, the anal lobes

(Fig. \2A) appear as a pair of heavily chitinized, wart-like prominences,

each of which bears many slender setse. The anal ring is borne at the

inner end of a short invagination, is heavily chitinized, somewhat funnel-

shaped, and bears no setze. The dorsum bears a few stout, sharply point-

ed spines. The tubular ducts are few and small, of the form shown in

Fig. 125 and are scattered over the body, not being arranged in a ventral

zone as in K. cockerelli. The groups of circular pores found on the

venter of the latter species are lacking in K. nigropunctaius. Antennae

and legs as in cockerelli.

Immature stages not seen.

Notes : I consider Kermes essigi King to be identical with K. nigropunctaius.

I have at hand specimens from what is possibly the type lot of the former species

and am unable to detect any differences between the two. In this opinion Mr.

Ehrhorn concurs. Furthermore if certain specimens at hand purporting to be K.

branagani King are correctly determined this species too is a synonym of nigro-

punctatus-
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Kermes rattani Ehrh.

Fig. 9A.

Originally described from Quercus chrysolepis in this locality.

I have been able to obtain only fvilly mature individuals of this species

and can say nothing as to its morphology. In appearance the species

presents a wide range of variation both in form and coloring. The typi-

cal form is practically spherical, but various distortions arise because of

unfavorable position.

Judging from the figure of Kermes mirabilis King and from the fact

that its type locality is the same as that of K. rattani this species may quite

safely be regarded as identical with K. rattani. Mr. Ehrhorn concurs in

this opinion also.

Genus PSEUDOCOCCUS Westwood.

In an earlier paper ^ I have dealt at some length with this and related

genera. More material is now available than at the time when this

paper was published, and certain conclusions there expressed require

modification. In addition certain errors, both of observation and judg-

ment, may be corrected.

In this earlier paper the genera Phenacoccus and Pseudococcus were

in part separated by ascribing eighteen pairs of cerarii to the former

genus and seventeen to the latter. A re-examination of my material in-

dicates a serious error in observation. In Pseudococcus citri and P.

kraunkiae there are in fact eighteen pairs, although P. longispinus and

some other species have but seventeen. This character, therefore, cannot

be relied upon for the separation of these genera. Neither may the num-

ber of antennal segments be considered as decisive, since there are some

species, notably Phenacoccus solani Ferris, in which the antennae may be

either eight- or nine-segmented. Nor is the single remaining character,

that of the presence of a denticle on the claw in Phenacoccus, entirely

satisfactory, as this denticle is at times so extremely small as practically

to be obsolete.

I am by no means prepared to concede that these two genera should

be united, for their types are certainly sufficiently dififerent, and it is

probable that a large majority of species may be placed satisfactorily.

Neither am I prepared to say just where the division between the two

genera should come. This particular difficulty is but one of a series

of difficulties that arise in dealing with this group, as I have elsewhere

pointed out.- The difficulties may not be disposed of without the exami-

nation of a much larger series of forms than have yet been studied.

1 "The California Species of Mealy Bugs." Stanford University Publications,

University Series. 1915.

2 "Contribution to the Knowledge of the Coccidae of Southwestern United

States," p. 31. Stanford University Publications, University Series. 1919.
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Pseudococcus aurilanatus (Maskell).

An introduced species, reported from within tliis area only on Arau-

caria excelsa at Mountain View.

Pseudococcus gahani Green.

1919. Pseudococcus gahani Green; Ferris, Jn. Ec. Ent. 12:292.

This is an introduced species, known from this area only from Hills-

borough and San Francisco. It infests a wide range of hosts.

I have elsewhere (ref. cited) pointed out tliat this is the proper

name for the species that has passed under the name of Pseudococcus'

citrophilus Clausen.

Pseudococcus crawii (Coq.).

Within this area this species has been taken only from Querciis chry-

solepis and Pasania densiflora.

Pseudococcus eriogoni (Ehrh.).

Originally described from Eriogonum sp. in this area. It occurs

commonly on this and several other hosts.

Pseudococcus longisetosus Ferris.

Described from this area. It has been taken from the roots of Oro-

banche tuberosa and Castilleia foliolosa.

Pseudococcus maritimus Ehrh.

Originally described from Eriogonum latifolium at Santa Cruz. It

occurs throughout the area on a wide range of wild and cultivated hosts.

Pseudococcus quercus Ehrh.

1919. Pseudococcus quercus Ehrh. ; Ferris, Jn. Ec. Ent. 12 : 298.

Originally described from this area where it occurs quite commonly

on Quercus chrysolepis and Pasania densiflora.

I have elsewhere (ref. cited) explained the reasons for the resurrec-

tion of this name and the dropping of Pseudococcus quercicolus Ferris.

Pseudococcus ryani (Coq.).

Occurring within this area only on Sequoia sempervirens.

Pseudococcus salinus (Ckll.).

A native species, found only on the salt marsh grass, Distichlis spi-

cata, in the marshes about San Francisco Bay.



30 SCALE INSECTS OF SANTA CRUZ PENINSULA

Pseudococcus sequoias (Coleman).

Originally described from this area, where it is common on Sequoia

sempervirens and is at times a pest on Cupressus macrocarpa.

Pseudococcus timberlakei Ckll.

Originally described from this area, where it is found only on the

salt marsh grass, Distichlis spicata, about San Francisco Bay.

Genus PHENACOCCUS Ckll.

Phenacoccus colemani Ehrh.

Originally described from this area on Rubus sp. It is a rather

common species, infesting various hosts among which are Ruhus viti-

folius, wild strawberry, Symphoricarpos racemosus, Castilleia sp. and

Eriophyllum confertiflorum.

Phenacoccus eriogoni Ferris.

Originally described from this area on Eriogonum nudum.

This species is extremely close to P. helianthi (Ckll.). It differs

from the latter only in having a small, median cluster of spines on the

dorsum of the last abdominal segment and in having six to eight spines

in the lateral cerarii, while helianthi has in general but two.

Phenacoccus solani Ferris.

Originally described from this locality on the roots of Hemizonia

rudis. It has also been taken from the roots or crowns of potato, tomato,

wild radish and Malva sp.

I have recently received specimens of this species from the crowns

of "ragweed," Ambrosia sp., at Gainesville, Florida. In these specimens

the antennae may be either eight- or nine-segmented.

This species so combines the characters of Phenacoccus and Pseudo-

coccus that it might with equal propriety be referred to either genus. I

am inclined to retain it in Phenacoccus.

Phenacoccus stachyos Ehrh.

Originally described from this area on Stachys sp. I have taken it

from several other hosts, including Rhus diversiloba, Monardella sp.,

Diplacus gliitinosus and Solanum sp.
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Genus PUTO Sign.

Puto cupressi (Coleman).

A native species, occurring in this area on Sequoia sempervirens

and Torreya californica.

Puto ambigua (Fullaway).

A native species, originally described from this area, where it is

known only from the "pickleweed," Salicornia ambigua, in the salt

marshes about San Francisco Bay.

Puto yuccae (Coq.)

A native species which occurs quite commonly in this area on Erio-

phyllum confertiflorum. It has also been taken from Garrya elliptica,

Diplacus glutinosus and Stachys sp.

Genus ERIUM Ckll.

Erium lichtensioides Ckll.

A native species, occurring sparingly on sage brush, Artemisia cali-

fornica.

Genus TRIONYMUS Berg.

Trionymus bromi Ferris.

A presumably native species, originally described from this area on

Bromus sp. It has also been taken from Ammophila arcnaria (an intro-

duced grass) on the sand dunes at San Francisco.

Trionymus californicus Ehrh.

A native species which is rather common on various species of

Elymus.

Trionymus distichlii Ferris.

A native species, originally described from this area, where it is

known only from the salt marsh grass, Distichlis spicata, in the salt

marshes about San Francisco Bay and along the coast.

Trionymus festucae (Kuwana).

A native species, originally described from this area on Festuca sp.

In my paper on the California species of this group I have included with

this species a Trionymus that occurs on bamboo on the Stanford Campus.

I am now inclined to believe that the two are not identical.
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Trionymus smithii (Essig).

From undetermined grass near Stanford University and Elymus sp.

near San Jose.

Trionymus villosa (Ehrh.).

I have not myself taken this species in this area, but there are speci-

mens in the Stanford collection from Quercus agrifolia near Mountain

View.

Trionymus sp.

An undetermined Trionymus on bamboo on the Stanford campus. I

have previously included this with T. festucae but now regard it as dis-

tinct. It is doubtless introduced.

Genus ACLERDA Sign.

Aclerda californica Ehrh.

Fig. 13.

Originally described from this area, where it occurs quite commonly

on a particular, unidentified species of grass that grows in the chaparral

Fig. 13.

—

Aclerda californica (Ehrh.) : A, anal plate; B, wax duct; C, types of mar-

ginal spines; D, pore; E, dorsal aspect of posterior extremity of abdomen of

adult female. From specimen from topotype material.
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on dry hillsides. The insects are ordinarily found at the bases of the

stems. Parrott has recorded the species from Kansas, but has noted

certain differences between the specimens from the two regions. It is

quite possible that he was dealing with a different form.

The general appearance of the adult female has been well described

by Ehrhorn and Parrott, but there remain certain important details of

structure that have been overlooked.

In the adult female the posterior end of the body (Fig. 13E) is

heavily chitinized, although this area is not definitely delimited as iit

A. ariditatis Ferris, the margin is crenulate and both dorsum and venter

show numerous shallow furrows. The margins of this chitinized portion

are beset with small, slender spines. Beginning at the anterior margin of

this area is an irregularly single or double row of short, stout, acorn-

shaped spines (Fig. 13C), that extends entirely around the anterior por-

tion of the body. These spines are of various sizes, but all are of the

same characteristic shape, broad and short, very slightly or not at all

constricted at the base and with the apex produced into a sharp point.

Just within this series of spines lies a zone of rather conspicuous, multiloc-

ular pores (Fig. 13D), this zone disappearing on the head and widening

opposite the spiracles. Within this zone are a few slender spines, and

distributed irregularly over the body are a few tubular ducts of the type

shown in Fig. 13B.

The anal plate (Fig. ISA) is not emarginate at the tip. It bears sev-

eral setae. The anal ring lies immediately beneath this plate (not anteri-

orly to it as in some species). The edges of the ventral furrow, which

is continuous with the anal cleft, are contiguous and heavily chitinized.

Aclerda tokionis Ckll.

Fig. 14.

This is an introduced species, probably a native of Japan, which has

once been taken from bamboo on the Stanford campus. Specimens from

this material agree entirely with specimens from Japan.

This species differs in certain conspicuous details from the preced-

ing. The marginal spines (Fig. 145) are smaller and quite differently

shaped, being blunt-tipped and definitely constricted toward the base.

The marginal series of these spines extends almost to the margins of the

anal cleft. The zone of multilocular pores seen in A. californica is lack-

ing, being replaced by a similarly situated zone of small, straight tubular

ducts which are mingled with a few large ducts of the type shown in

Fig. 135 and a few small spines. The anal plate (Fig. 14C) is distinctly
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emarglnate at the tip. The anal ring lies directly beneath the anal plate.

The ventral furrow is open, its margins diverging anteriorly and not

heavily chitinized.

Pig. 14.

—

Aclcrda tokionis (Ckll.) : A, dorsal aspect of posterior extremity of ab-

domen of adult female ; B, marginal spines ; C, anal plate. From California

material.

Genus PULVINARIA Targ.

Pulvinaria ehrhorni King.

Originally described from this area, from alder and willow. It is

apparently rather rare, as I have obtained but a single specimen in five

years of collecting. Presumably native.

The single specimen available shows some indications of abnormality

and is hardly suitable material upon which to base a re-description. I

may note, however, that while the species in life resembles P. vitis it is

evidently distinct, as the marginal spines are filiform. In this respect it

somewhat resembles P. rhois, dififering however, from the latter in having

the derm of the dorsum heavily chitinized instead of membranous. In

certain respects it appears to resemble P. amygdali Ckll.

Pulvinaria rhois Ehrh.

Fig. 15.

Described from this area. As far as known it occurs only on the

"poison oak," Rims dk'ersiloba. I have seen specimens taken from this

host at Walnut Creek, Contra Costa County, California. The species is
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very sporadic in its occurrence. The poison oak is one of our most

abundant shrubs, yet I have met with the scale but twice, each time on

isolated bushes and here in abundance. It is presumably native.

In all of the specimens examined the derm of the fully mature female

is entirely membranous. The marginal spines (Fig. 15S) are slender

Fig. 15.

—

Pulvinaria rhois Ehrh. : A, antenna; B, marginal^ spines in the region of a

stigmatic depression ; C, anal plates, dorsal aspect left, ventral aspect right

;

D, tarsus and portion of tibia. From specimen from topotype material.

and quite long and are arranged in an irregularly single or double series.

The stigmatic spines are large and conspicuous, the median spine being

nearly three times as long as the others. Anal plates (Fig. 15C) quite

large and broad, each with three or four apical setae on the dorsal side

and two subapical setae on the ventral side. Antennae (Fig. 15A) nor-

mally 8-segmented. Legs rather stout, the claw (Fig. 15D) with very

broad digitules.
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Pulvinaria vitis (Linnaeus).

I have once taken this species from maples on the Stanford campus.

Tt is probably more or less distributed throughout this area, but is cer-

tainly not abundant.

Genus SAISSETIA Deplanchcs.^

Saissetia oleae (Hern.).

Abundant upon a wide range of hosts. Among the wild plants that

it especially favors are mistletoe and Baccharis pilidaris. It has also been

taken from Griridclia cuncifolia, Solanum sp. and Ccanothus si>.

Saissetia nigra (Nietn.).

This has been taken on Euonymns sp. on the Stanford campus.

Genus COCCUS Linn.

Coccus hesperidum Linn.

A very common species on a wide range of wild and cultivated

hosts.

Coccus citricola Campbell.

Said to occur at San Francisco. I have not seen specimens.

Genus LECANIUM Burm.

Lecanium corni (Bouche).

What appears to be entirely typical L. corni is abundant here on

mulberry, apricot, prune, and other cultivated hosts. What is supposed

to be this species has been taken from a long series of wild hosts, ^-

cluding Aliius rhonihifolia, Adeiiostoma fasciculatum, Arbutus menziesii,

Ceanofhus sp., Acer macrophyllum and Hetcromelcs arbutifolia. From

the two last named hosts it has been described as new under the names

of L. crazvii Ehrh. and L. adciwstomcc Kuwana.

There is a very considerable diversity in appearance among speci-

mens from these various hosts, ranging from a large, pruinose form on

elm to a very small and shiny form on Arbutus, but there appear to be

no structural differences. Whether all these forms belong to a single

species can only be determined by extensive transference experiments.

3 There is no evidence that S. Iicmisphacrica occurs out of doors in this

area, although I have seen some of the small and sliiny forms of Lecanium corni

identified as this species.
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Lecanium cerasorum Ckll.

1915. Lecanium cerasorum Ckll. ; Essig, "Injurious and Beneficial Insects of

California," ed. 2, p. 145, fig. 124.

This is an introduce! species that is now established in the vicinity

of San Jose, where it occurs on fruit trees.

Structurally this appears to be inseparable from L. excrcsccns n. sp.,

which is described below, but the two differ greatly in appearance. As

maturity approaches L. excrescens becomes covered with a thick coating

of loose, white secretion, while L. cerasorum remains naked throughout.

It is a very conspicuous object, the dorsum being marked with a series of

regularly arranged white spots (well shown in the figure given by Essig),

from which it has derived the popular name "calico scale."

There is nothing in the original description of this species that

will permit its identification, and there is a possibility that the species here

recorded as cerasorum is incorrectly determined.

Lecanium pruinosum (Coq.).

What is supposed to be this species is rather common on walnut.

Lecanium pubescens Ehrh.

Under this name there has been {lescribed from this region a form

which occurs quite commonly on Quercus agrifolia and on Aesculus cali-

fornicus. It differs from typical L. corni only in its somewhat larger size,

the presence of rather evident, transverse dark bands in life and a slight

amount of loose secretion (the "very soft hair" of the original descrip-

tion). Structurally it does not differ from L. corni.

Lecanium excrescens n. sp.

Fig. 16.

Type host and locality. From cultivated English walnut, Palo Alto,

Calif. It occurs in this vicinity on almond and maple also.

Habit. A very large species, attaining a height of 8-10 mm. and a

diameter of 10 mm. in the largest examples. In form the fully developed

scales are very high convex (Fig. 16A), with the margin nearly perpen-

dicular to the base, which is nearly circular in outline. During the last

instar the scale becomes entirely covered with a thick coating of rather

fluffy, white secretionary matter which disappears in weathered individ-

uals, the latter being very dark brown and slightly shiny.

In the second and early third stages the dorsum is entirely destitute

of secretion except for a number of symmetrically and characteristically
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arranged lumps of pure white wax. (No examples of these stages are

available for figuring.) Beneath these lumps the derm, elsewhere dark

brown, is distinctly yellow.

Fig. 16.

—

Lecanium excrescens n. sp. : A, habit ; B, antenna of adult female ; C, an-

tenna of first stage; D, anal plates of first stage; E, marginal spines of adult

at region of a stigmatic depression ; F, marginal spines of first stage at region

of stigmatic depression; G, anal plates of adult, dorsal aspect left, ventral

aspect right.
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Morphological characteristics. Marginal spines (Fig. 16E) arranged

in a very definite single row, quite large and sharply conical, their dis-

tance apart depending upon the size of the insect. In specimens taken

before the beginning of the period of rapid growth the spines are sep-

arated by intervals scarcely greater than the width of the base of a single

spine. Stigmatic spines scarcely or not at all differentiated, the stigmatic

clefts practically obsolete. Anal plates (Fig. 16G) very large, rather long

and narrow, with a varying number of setae near the apex, with as

many as five subapical setse on the ventral side and with as many as ten

fringe setae. Antennae (Fig. 16B) rather short, normally 7-segmented,

the third segment conspicuously longer than any of the others. Legs

small, not stout, the claw with two slender digitules. Pores of the dorsum

abundant, small, not arranged in any definite manner.

Second stage not available for description.

First stage with three small stigmatic spines (Fig. 16F) in each

stigmatic depression and with marginal spines represented by a few slen-

der setae. Anal plates (Fig. 16D) of the form usual in the genus, but

with their dorsum presenting a tessellated appearance. Antennae (Fig.

16C) 6-segmented.

Notes: The holotype is a mount of a specimen in the last instar l)ut not

fully grown and with the derm still membranous.

This species is one of a group to which belong L. caryae (Fitch) of the

eastern states and another species (certainly introduced) which occurs in Cali-

fornia and passes as L. cerasorum Ckll. From the former it differs in its much

more convex form and in having more hairs on the anal lobes. From the latter

it does not differ at all structurally, but this species remains destitute of 'secretion

at maturity and in life is so conspicuously marked with large white spots that it

has been called the "calico scale." Judging from the description of that species, L.

glandi Kuwana is very similar in appearance but differs in having the marginal

spines slender.

Genus PHYSOKERMES Targ.

The existing descriptions of this genus make no mention of its most

important character and in certain respects require modification. I pre-

sent the following diagnosis.

Coccidae referable to the subfamily Coccinae, characterized, as are the

other members of this subfamily, by the presence of a pair of triangular,

supra-anal plates in the first and second instars, but dififering from all

other members of this group by the absence of these plates in the last

instar, the plates being replaced at the second molt by a single median

lobe. Marginal spines lacking in the adult, the stigmatic depressions not

indicated. Antennae and legs either present or absent in the adult female.
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Body form globular, the venter being deeply intussuscepted and forming a

marsupium for the retention of the eggs. Infesting, as far as known,

only coniferous hosts.

Notes: The loss of the anal plates at the final ecdysis appears to have been

overlooked by earlier writers, only a single author^ having noted the fact and this

without comment. The absence of these plates has been established only in P.

piceae (the type of the genus) and P. insignicola, but it may safely be assumed

that the remaining species of the genus are similar.

Physokermes insignicola (Craw).

Fig. 17.

Originally described from this area where it is something of a pest

on the Monterey Pine (Finns radiata).

This species has been the subject of an extensive paper by Moulton in

which, unfortunately, its morphology has been but inadequately dealt

with. I append the following notes.

Fig. 17.

—

Physokermes insignicola (Craw) : A, antenna of adult female; B, leg of

adult female; C, anal plates of second stage; D, anal region of adult; E, dor-

sal pore; F, marginal spines from region of stigmatic depression of second

stage female.

Adult female, taken before the chitinization of the derm has set in.

Legs and antennae present, the former (Fig. 175) very short and stout.

*Fenton. F. A., Can. Ent., 49:320. (1917)
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more or less misshapen and with the tarsus much reduced, the latter (Fig.

17

A

) well formed and large, 6-segmented, with the third segment very

long. Stigmatic depressions not indicated, the stigmatic spines lacking.

Marginal spines lacking except along the margins of the anal cleft (Fig.

17D), where there are numerous slender setae. Anal ring practically

simple, bearing six short setse. Dorsum beset with small, circular pores

with a chitinized rim ( Fig. 17E), which are especially numerous over the

posterior half. In fully mature individuals the derm becomes extremely

heavily chitinized, and it is practically impossible to obtain preparations in

which these various structures can be seen.

Second stage with the antennae practically as in the adult but slightly

more slender. Legs well formed, large and slender. Marginal spines

(Fig. 17/^) quite large, slender, conical, set in a sharply defined single

row. the spines being separated from each other by a distance of scarcely

more than the width of their bases. Stigmatic depressions scarcely no-

ticeable, the stigmatic spines but little or not at all larger than the other

marginal spines. Anal plates (Fig. 17C) rather slender, each with three

apical spines and a single spine on the mesal margin and a single sub-

apical spine on the ventral side. There are four very small fringe setae.

First stage not seen.

Physokermes taxifoliae Coleman.

Originally described from this area, where it occurs rather sparingly

on the Douglas spruce, Pseiidotsuga taxifoUa. I have been unable to ob-

tain suitable specimens for microscopic examination.

Genus TOUMEYELLA Ckll.

Toumeyella pinicola n. sp.

Fig. 18.

Type host and locality. From Pinus radiata on the grounds of the

Spring Valley Water Company at Aqua, San Mateo County, Calif.

Habit. Occurring on the small twigs at the bases of the needles.

Entirely destitute of secretion ; dried specimens much wrinkled, more or

less irregular in form because of crowding, somewhat straw colored ex-

cept for a small brown area about the anal plates. Length about 3 mm.
Morphological characteristics. Derm entirely membranous except

for a heavily chitinized, circular area about the anal plates. Marginal

spines very few, small and slender. Stigmatic spines (Fig. 18£) short

and stout, somewhat spindle shaped, the middle spine not longer than the

others. Stigmatic depressions shallow, marked by a broad zone of cir-

cular pores which extends in to the corresponding spiracle. Anal plates

(Fig. 185) large, the cephalic margin distinctly longer than the caudal
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margin. Each plate with several apical and subapical setae on the dorsal

side and two or three subapical setae on the ventral side. There is a

single very long fringe seta at each side and there are numerous hypopy-

Fig. 18.

—

Toumeyella pinicola n. sp. : A, dorsal pore; B, anal plates, dorsal aspect

left, ventral aspect right; C, leg of adult; D, antenna of adult; E, stigmatic

spines of adult.

gial setae. Anterior to the anal plates are numbers of the conspicuous

pores (Fig. 18/4), which are rather characteristic of the genus, the ma-

jority of these pores lying within the chitinized area. Legs (Fig. 18C)

and antennae (Fig. 18D) small and stout, the latter obscurely 6-segmented.

Immature stages not observed.

Notes: I have at hand specimens of a Toumeyella from pine in Florida which

probably represent T. parvicorne (Ckll.) and which differ from the new species

in having the cephalic and caudal margins of the anal plates equal and the median

stigmatic spine longer than the others. As T. pint King is probably a synonym of

T. parvicorne the new species may not be referred to pini.

It is almost certain that this is an introduced species as it has never been

found upon the Monterey Pine in its native habitat.
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Genus CHIONASPIS Sign.

This genus has been greatly restricted by Cooley, and in all proba-

bility justly so, but no provision has been made for the species that have

been excluded from it. Therefore, while accepting this restriction I am
still retaining in the genus such forms as C. spartince Comst. and C. quer-

cus Comst., not caring at present to undertake the responsibility of defin-

ing new genera for them, however different they may be from the type of

Chionaspis.

Chionaspis quercus Comst.
Fig. 19.

Common on the various species of Quercus and also on the tan oak,

Pasania densiflora.

Of this species there are none but the rather crude figures accom-

panying the original description and a later note by Essig. I present a

Fig. 19.

—

Chionaspis quercus Comst.: pygidium of specimen from Quercus agrifoUa.

new figure. The original description is quite accurate, but I may note

that the dorsum of the abdomen is almost destitute of ducts and that there

are a few ducts and gland spines at the margins of each abdominal

segment.

Chionaspis pinifoliae (Fitch).

Abundant upon the numerous species of pines grown here as orna-

mentals. Also on Pseudotsuga taxifolia and Torreya californica. It is

probably to be regarded as native.
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Chionaspis spartinae Comst.
Fig. 20.

Found, in this area, only on a salt marsh grass, Spartina stricta, about

San Francisco Bay.

Fig. 20.

—

Chionaspis spartincc Comst.: pygidium of specimen from California ma-

terial.

I present a new figure of the pygidium. The dorsum of the abdomen

is practically destitute of ducts, but there are numerous small ducts at

the lateral margins and there is a more or less well-defined row of large

ducts anterior to those shown in the figure. There are no gland spines

anterior to the pygidium.

Genus DIASPIS Costa.

With this genus I am uniting Epidiaspis Ckll. In characterizing

Epidiaspis originally as a subgenus of Diaspis^ Cockerell has stated that

D. piricola (the type of the former genus) "has the club-shaped glands

at the bases of the lobes, as in Diaspidiotus, and I think that it is related

thereto rather than to Diaspis." As a matter of fact, these "club-shaped

glands," which are not glands at all, but merely chitinous thickenings, are

morphologically very different from the thickenings seen in Aspidiotus.

In the latter genus these thickenings bound the margins of the poriferous

furrows, while in D: piricola they are the much enlarged thickenings that
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are always present in some degree of development about the bases of the

marginal spines. In all other respects D. piricola is a perfectly typical

species of Diaspis. As far as the unusual development of these thick-

enings is concerned the species is connected with typical Diaspis by such

a form as D. montana Ckll., in which there is an obvious tendency in the

same direction.

Certain other species that have been ascribed to Epidiaspis should

probably likewise be referred to Diaspis.

Diaspis carueli Targ.

Very abundant on Libocedrns dccurrens, Thuya sp. and various

species of Cnpressus on the Stanford campus and doubtless elsewhere.

An introduced species.

Diaspis echinocacti (Bouche).

On various species of cacti on the Stanford University campus. An
introduced species.

Diaspis manzanitas (Whitney).
Fig. 21.

I have found this species in but a single restricted locality, near

Summit Rock, above Saratoga, at an altitude of approximately 3000 feet,

where it occurs on the leaves of some species of Arctostaphylos.

Fig. 21.

—

Diaspis mansanitcE (Whitney) : pygidium of specimen from Santa Cruz

Peninsula.
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This was originally described as an Aulacaspis, but by reason of the

scattered dorsal pores of the pygidium it is distinctly a Diaspis. The

accompanying figure will supplement the original description.

Diaspis piricola (Del Guer.).

Fig. 22.

Common on pear and prune. The only native host that it is known

to attack is the Christmas berry, Heteromeles arbutifolia, upon which it

becomes extremely abundant.

Fig. 22.

—

Diaspis piricola (Del Guer.) : pygidium of specimen from prune on the

Santa Cruz Peninsula.

I have pointed out in the discussion of the genus Diaspis the grounds

for rejecting Epidiaspis and restoring this species to the former genus.

The only figures of D. piricola that I have seen are inadequate or even

quite misleading, and I present a new figure of the pygidium.

Genus AULACASPIS Ckll.

Aulacaspis rosae (Bouche).

Rather common on roses, cultivated blackberries and raspberries.

Genus DINASPIS Leonardi.

I have not been able to see the original description of this genus

and am referring one species, Leucaspis kelloggi Coleman, to it upon the

suggestion of Mr. E. E. Green.
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Dinaspis kelloggi (Coleman).

Fig. 23.

A native species, originally described from this area, where it occurs

rather commonly on the Douglas Spruce, Pseudotsuga taxifolia and oc-

casionally on pine.

Fig. 23.

—

Dinaspis kelloggi (Coleman) : pygidium of specimen from Pseudotsuga

taxifolia on the Santa Cruz Peninsula.

The original description of the species is quite accurate, but the figure

of the pygidium leaves much to be desired and I present a new figure.

The species is certainly not a Leucaspis.

Genus LEPIDOSAPHES Shimer.^

Lepidosaphes newsteadi (Sulc).

Recorded by Coleman from Sciadopitys, near Stanford University.

Lepidosaphes ulmi (Linn.).

A common species on willow and apple. I have ^Iso taken it from

passion flower and from a native host, Xylothermia (or Pickeringia)

montana.

"It is probable that L. ceanothi Ferris occurs in this area, as scales almost

certainly of this species have been seen upon Ccanotlius. However, no specimens

are available and the record can not be definitely established.
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Genus ASPIDIOTUS Bouche.

Aspidiotus aesculi Johns.

Fig. 24.

Originally described from this locality, where it is frequently abun-

dant on Aesculus californicus. It is usually associated with a pitting and

roughening of the bark, for which it is perhaps responsible.

Fig. 24.

—

Aspidiotus cesculi Johns. : pygidium of topotype specimen.

I have at hand specimens from box elder (Acer negimdo) and poplar

at Salt Lake City, Utah, and from poplar near Lone Pine, Inyo County,

Calif., which I refer to this species. As all these specimens agree also

with the description and figure of A. popularum Marlatt, which was de-

scribed from poplar in New Mexico, I place the latter species as a

synonym of cesculi.

Aspidiotus arctostaphyli Ckll. and Rob.

Fig. 25.

What appears to be this species has been taken from Arctostaphylos

sp. near Los Gatos. The specimens are immature, and the determination

is not entirely certain, but the record may be accepted without much

doubt.

The accompanying figure of this species is from a specimen from

Arctostaphylos sp., near Redding. Calif. Attention should be called to
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the presence of numerous ducts near the margins of the last abdominal

segment anterior to the pygidium. The presence of these ducts will serve

to separate this from the very similar A. densiflorce Bremner.

Fig. 25.

—

Aspidiotus arctostaphyli Ckll. and Rob. : pygidium of specimen from near

Redding, Calif.

Aspidiotus coniferarum Ckll.

Fig. 26.

Abundant on the bark of Libocedrus decurrens, on the campus of

Stanford University. It is probably introduced. It has previously been

Fig. 26.

—

Aspidiotus coniferarum Ckll. : pygidium of specimen from Libocedrus

decurrens on the Santa Cruz Peninsula.
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recorded only from pine in New Mexico, but I have specimens from

Cupressus guadelupensis at Riverside and Lihocedriis decurrens, Mt.

Shasta and near Yosemite Valley, Calif.

Through the kindness of Professor Cockerell I have been enabled to

examine a specimen from the type material of this species. The only

difference observable between this specimen and those from Libocedrus

and Cupressus is that the median lobes of the New Mexico specimen are

a trifle broader.

The following notes may be added to the original description.

Derm entirely membranous, except for the pygidium. Tubular ducts

confined to the pygidium, these small, slender, varying somewhat in num-

ber but always few, their arrangement as indicated in the accompanying

figure.

Aspidiotus densiflorae Bremner.
Fig. 27.

Occurring quite commonly on the leaves of the tan oak (Pasania

densiflora) and occasionally on the leaves of Quercus chrysolepis.

Fig. 27.—Aspidiotus densiflora Bremner: pygidium of specimen from Pasania den-

siflora on the Santa Cruz Peninsula.

I present a new figure of the pygidium. This species very closely

resembles A. arctostaphyli but may be distinguished by the absence of a

cluster of ducts at each lateral margin on the first abdominal segment

anterior to the pygidium.
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Aspidiotus ehrhorni Coleman.
Fig. 28.

Within this area this species has been taken only from the bark of

Pseudotsuga taxifolia.

The original description is in error in the statement that there are

three pairs of "incisions" on the pygidium. There are but the usual two

Fig. 28.

—

Aspidiotus ehrhorni Coleman : pygidium of specimen from Pseudotsuga

taxifolia on the Santa Cruz Peninsula.

pairs. I may note further that the derm is membranous, except for the

pygidium, and that the tubular ducts are confined to the pygidium, except

for one or two at the lateral margins on some of the abdominal segments.

The figure accompanying the original description is quite inadequate and

I present a new figure.

Aspidiotus hederae (Vail.).

Sharing with A. rapax the distinction of being one of the two

most common scales in this ai;ea. It occurs on an extremely wide range

of wild and cultivated hosts, among the former being Arbutus menziesii,

Alnus rhomhifolia, several species of Arctostaphylos, Umbellularia cali-

fornica, Ceanothus sp. and Sequoia sempervirens.

Aspidiotus osborni Ckll.

Fig. 29.

Quite common on the bark of Quercus agrifolia, but rarely seen be-

cause of the close resemblance of the scales to the bark of the host.

Aspidiotus yuhipce Bremner is a synonym of this. I may note that

the derm of the abdomen is membranous, except for the pygidium, and
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the dorsal ducts are confined to the pygidium except for a very few along

the lateral margins of the abdominal segments.

Fig. 29.

—

Aspidiotus osborni Ckll. : pygidium of specimen from Quercus agrifoUa on

the Santa Cruz Peninsula.

This species is very close to A. ehrhorni, differing chiefly in having

the lateral margin of the median lobes more rounded and in not having a

series of ducts in the extreme lateral angles of the pygidium.

Aspidiotus perniciosus Comst.

Although this species was first described from this area it is not now
a serious pest. It is quite frequently met with in old orchards, but has

not been found on any native host.

Aspidiotus pini Comst.

Figs. 30 and 31.

1881. Aspidiotus ? pini Comstock, Rept. U. S. Dept. Agric, 1880, p. 306.

1894. Aspidiotus abietis (Schr.) ; Ckll., Can. Ent., 26: 190. (Part.)

1903. Aspidiotus abietis (Schr.) ; Fernald, Cat. Coccidae, p. 251. (Part.)

1903. Aspidiotus califamicus Coleman, Jn. N. Y. Ent. Sac, 11 : 64.

1903. Aspidiotus abietes Comst.; Coleman, Ibid., p. 74. (Misidentification.)

Abundant on various species of pines and on Pseudotsuga ta.vifolia.

Probably native.

To the original description of Comstock I have only to add the

following notes.
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Fully mature female (Fig. 30) more or less circular in form, with the

derm very heavily chitinized except for the pygidium and one or two ab-

dominal segments anterior to the pygidium. The pygidium is retracted

into the ventral side of the abdomen. Specimens taken at this stage are

difficult to study morphologically owing to the heavy chitinization of the

derm.

Fig. 30.

—

Aspidiotus pini Comst. : ventral aspect of adult female from specimen from

pine, Ithaca, N. Y.

Fig. 31.

—

Aspidiotus pini Comst. : pygidium of specimen from pine, Ithaca, N. Y.
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In the early adult female the derm is membranous throughout, except

for the pygidium. At this stage there may be seen a cluster of numerous

ducts at the lateral margin of each of the abdominal segments anterior

to the pygidium. The dorsal ducts are very numerous and are arranged

as shown in Fig. 31.

Notes: I am here restoring, at least temporarily, the name Aspidiotus pini

Comstock. This has been placed by Cockerell as a synonym of A. abietis (Schr.)

but material in my hands, representing both species, indicates that they are possibly

distinct. Aspidiotus californicus Coleman is certainly a synonym of A. pini. I

shall discuss these species at length in another paper dealing with the conifer-

infesting species of this group occurring in North America.

Aspidiotus rapax Comst.

Like A. hedercc, and frequently in company with it, this species oc-

curs on a wide range of hosts. At times it is so abundant on the native

shrubs of the genus Ceanothus as to be destructive.

Aspidiotus shastae Coleman.
Fig. 32.

On Sequoia scmpervirens, at times in great abundance, always on the

leaves.

Fig. 32.

—

Aspidiotus shasta; Coleman : pygidium of specimen from Sequoia semper-

virens on the Santa Cruz Peninsula.
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This is the species described by Coleman as A. coniferarum var.

shastce and more recently by Marlatt as Aonidia juniperi. It is certainly

congeneric with and perhaps the same as Aspidiotits (= Cryptaspidiotus)

mediterraneus Lindinger, which occurs on Juniperus in the Mediter-

ranean region and of which I have specimens. The genus Cryptaspidiotus

must eventually be recognized, but it has not been adequately character-

ized, and in the present state of our knowledge of this group to limit it is

difficult. I therefore retain the species for the present in Aspidiotus.

Genus CHRYSOMPHALUS Ashmead.

Chrysomphalus rossi (Maskell).

Fig. 33.

On Araucaria hidwilli, on the campus of Stanford University. An
introduced species. Specimens from this locality agree entirely with

material from Australia determined by Froggatt as this species.

Fig. 33.—Chrysomphalus rossi (Maskell) : pygidium of specimen from Araucaria on

the Santa Cruz Peninsula.

The figure of the pygidium given by Green in the Coccidae of Ceylon

is hardly as detailed as is desirable, and I present a new figure. The
mixture of large and small ducts on the dorsum is a characteristic feature

of the species.
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Genus TARGIONIA Sign.

The type of this genus is a somewhat Chrysomphaloid form with

which probably few of the North American species now referred to this

genus are strictly congeneric. I consider that the one species coming

within the scope of this paper, T. dearnessi Ckll and Par., should prob-

ably be referred elsewhere and that a new genus will eventually be

necessary for this and certain other closely allied species. I would espe-

cially call attention to the nature of the ducts in all these species.

Targionia (?) dearnessi Ckll.

Fig. 34.

From Grindelia cuneifolia in the salt marshes about San Francisco

Bay and from Eriophyllum confertiflornm in Stevens Creek Canyon. This

species is also abundant on Corethrogyne sp. at Cypress Point near Pacific

Grove.

Fig. 34.

—

Targionia (?) dearnessi Ckll.: A, pygidium ; B, duct. From specimen from

type material.

The accompanying figure will supplement the original description,

and I may note that there are numerous ducts along the lateral margins

of the abdomen. All the ducts are very small and short and appear to

be of the type indicated in Fig. 34B. The determination of the species is

based upon the examination of specimens from the type material.
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Genus ODONASPIS Sign.

Odonaspis graminis Bremner.

Fig. 35.

Originally described from roots of grass on the Presidio Hills at San
Francisco. I have taken the species from a perennial grass near Sears-

ville Lake, San Mateo County.

I present a figure of the pygidium.

Fig. 35.

—

Odonaspis graminis Bremner: pygidium from specimen from near Stan-

ford University.
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INTRODUCTION

Lower California

The peninsula of Lower California, or, to use its Spanish name, Baja

California, is a long, slender land finger extending southward for nearly

eight hundred miles from its junction with the continent of North America.

Its southern extremity, terminating in Cape San Lucas, lies just within the

tropics two hundred miles across the Gulf of California from the mainland

of Mexico, of which the peninsula is politically a part. It is, in the main,

an isolated land whose scanty population clusters about the crumbling

missions that stand as symbols of a romantic past through which there

moves a procession of priests, pirates, and filibusters succeeded by long

years in which the land was virtually forgotten.

It is withal a land to fire the interest of the scientific explorer,

especially of the botanist, for its isolation and its climate have combined

to develop what has been characterized as the strangest desert flora in

the world. Yet until comparatively recent years but little has been known

concerning the biota of the peninsula. The existing knowledge is based

largely upon the explorations made by Dr. Gustav Eisen under the

auspices of the California Acaderny of Sciences, and by Mr. T. S.

Brandegee during the closing years of the past century, the results of the

extended travels of Nelson and Goldman, supported by the Bureau of

Biological Survey of the United States Department of Agriculture, having

for the most part not yet been made public.

In certain fields enough work has been done to give a reasonably

clear conception of the nature of the life of the peninsula, but there

remain some groups that have been practically untouched. /\mong these

groups are the insects. Rather extensive entomological collections were

made by Dr. Eisen in the southern portion of the peninsula, the region to

which scientific writers have applied the name "Cape Region," but even

here practically no more than a beginning has been made. Throughout

the remainder of the area almost no work at all has been done and con-

cerning certain groups there is no information whatsoever. From all this

great area, as far as I am able to determine, not a single species of the

Coccidae or scale insects has heretofore been recorded, although the

richness of the flora is in itself evidence that this group should be well

represented. A few species have been taken from Carmen Island in the

Gulf of California, but none from the peninsula itself.
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The present writer has long been keenly aware of the possibilities of

extendin<T^ our knowledge of these insects by explorations within this

region. With the financial support of the California Academy of Sciences,

the Department of Entomology of Stanford University and the United

States Bureau of Entomology, it became possible to spend some time

during the summer of 1919 in the southern portion of the peninsula for

the purpose, in part, especially of collecting these insects. It is upon the

results of this work that the present paper is based.

Itinerary

Except for a few hours spent ashore at Enscnada, a port about fifty

miles south of the United States boundary, the collecting was confined to

the extreme southern portion of the peninsula of which I have already

spoken as the Cape Region. Accompanied by Mr. J. R. Slevin, assistant

curator of Herpetology of the California Academy of Sciences, I landed

at La Paz, a port about one hundred miles north of Cape San Lucas on

the gulf side of the peninsula. Here a few days were spent while arrang-

ing the necessary formalities connected with passing our equipment

through the customs, and then, with riding animals and a pack train, w^e

started uix)n a circuit of the region.

Stops of a few days each were made at San Pedro, Triunfo, San

Antonio, San Bartolome (or, as it is commonly called by the natives and

will be called throughout this paper, San Bartolo). the Eureka ranch at

La Rivera, Agua Caliente, Miraflores, San Jose del Cabo and Cabo San

Lucas. Erom the latter place the route lay by the roughest of trails over

the mountains to Todos Santos on the western coast. From Todos Santos

a trip of a few days was made to La Laguna, a meadow near the sunmiit

of the Laguna Mountains at an altitude of perhaps 5.000 feet, where one

finds himself in surroundings reminiscent rather of regions some hundreds

of miles to the northward than of the lowlands immediately about the base

of the mountains. From Todos Santos we then returned directly across

the peninsula to La Paz.

Characteristics of the Sc.vle Insect Fauna

There are listed in the following pages 85 species of Coccidae. Of
these, two, Pscudodiaspis larreac and P. dentilobis were not obtained in

the peninsula, although the former doubtless occurs there, but are in-

cluded because of their intimate connection with certain other included

species. Two others, Ehrhornia cupressi and Aspidlotus dcusiflorac are

represented by specimens taken from herbarium material from Guadeloupe

Island, an island in the Pacific about two hundred miles ofif the coast of

Lower California. Three species, Eriimt lichtensioides (Ckll.), Pscudo-
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COCCUS eriogoni (Ehrh. ), and Pscudococcus scqnoiac (Coleman), were

taken only at Ensenada. The remaining 79 species are from the Cape

Region.

Of these 79 species, ten are cosmopolitan or at least tropicopolitan

forms, the occurrence of which in this area is of no particular significance.

These are the following

:

Orthezia insignis (Douglas).

Pscudococcus filamentosus (Ckll.).

Pscudococcus virgatus (Ckll.).

Saissetia oleae (Bern.).

Saissetia nigra (Nietn.).

Chrysomphalus aurantii (Maskell).

Chrysomphalus aonidum (L.).

Lepidosaphes gloveri (Pack.).

Aspidiotus lataniae Sign.

Aspidiotus rapax (Comst.).

One species. Aspidiotus spinosns Comst., has previously heen re-

corded from greenhouses in eastern United States and in England, but is

of unknown origin. It is almost certainly introduced in Lower California

also. Three species are neotropical in origin, but are probably introduced

in this particular area. These are the following:

Asterolecanium pustulans (Ckll.).

Ceroplastes cirripediformis Comst.

Pseudoparlatoria parlatorioides (Comst.).

Six species, of which three are from oaks, are widely distributed

throughout the United States and doubtless northern Mexico as well,

these being the following:

Eriococcus quercus (Comst.).

Pscudococcus maritimus (Ehrh.).

Chionaspis pinifoliac (Fitch).

Chionaspis quercus Comst.

Aspidiotus diffinis Newst.

Aspidiotus osborni Ckll. and Newell.

Twenty-four species I am identifying as forms that have previously

been recorded from southwestern United States or northern Mexico and

that are more or less characteristic of that region. These are the fol-

lowing :

Icerya rileyi Ckll.

Steatococcus morrilli (Ckll.).
,
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Dactylopius confusus (Ckll.).

Dactylopius tomentosus (Lam.).

Eriococcus cryptus Ckll.

Eriococcus bahiae Ehrh.

Eriococcus stanfordianus I'erris.

Pseudococcus salinus (Ckll.).

Trionymus smithii (Essig).

Puto yuccae (Coq.).

Phenacocciis hclianthi (Ckll.).

Toumeyella mirabilis Ckll.

Ceroplastes irregularis Ckll.

Lichtensia lycii Ckll.

Ancepaspis tridentata (Ferris).

Pseudodiaspis yuccae (Ckll.).

Pseudodiaspis multipora Ferris.

Diaspis arizonica Ckll.

Diaspis echinocacti (r>ouche).

Xerophilaspis prosopidis (Ckll.).

Lepidosaphes concolor (Ckll.).

Lepidosaphes mimosarum (Ckll.).

Aspidiotus candidulus Ckll.

Targionia yuccarum (Ckll.).

One species I am referring doubtfully to Eriococcus palmeri Ckll., a

species heretofore recorded only from Carmen Island in the Gulf of

California.

Twenty-nine species are here described as new. It is not nnpossible

that some of these will eventually prove to be identical with species

already described from Mexico. Some are very closely related to northern

forms, being perhaps in the nature of subspecies as that term is under-

stood by mammalogists and ornithologists, and others will almost certainly

be found to occur in the United States and northern Mexico. A few may
prove to be truly autochthonous in the peninsula. The list of new species

i? as follows

:

Steatococcus tabernicolus.

Orthezia caudata.

Asterolecanium cristatum.

Fonscolombia peninsularis.

Eriococcus tillandsiae.

Eriococcus paucispinus.

Xerococcus fouquieriae.
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Phenacoccus franseriae.

Aclerda attenuata.

Pulvinaria peninsularis.

Toumeyella cerifera.

Protodiaspis lagunae.

Ancepaspis novemdentata.

Diaspis simmondsiae.

Pseudodiaspis prosopidis.

Pseudodiaspis elaphrii.

Pseudodiaspis ruelliae.

Pseudodiaspis magna.

Chionaspis distichlii.

Lepidosaphes acuta.

Lepidosaphes calcarata.

Lepidosaphes obtecta.

Lepidosaphes peninsularis.

Odonaspis htorosa.

Odonaspis fistulata.

Chrysomphalus encehae.

Chrysomphalus induratus.

Aspidiotus chortinus.

Aspidiotus pedilanthi.

Two of these species, Odonaspis fistulata and Aclerda attenuata,

apparently have their nearest relatives in the East Indian region, as will

be pointed out in the discussion concerning them. It is possible that

they have been introduced into Lower California on bamboo, but in the

present state of cur knowledge speculation is idle.

Four species are left unidentified for lack of material or other

reasons, but are listed for the sake of completeness.

It is obvious from the above resume that the affinities of the scale

insect fauna of this region are most intimately related with the fauna of

southv/estern United States and northwestern Mexico, which is quite in

accord with the known facts concerning the other groups that have been

studied to any extent. What connection, if any, there may be with the

fauna of the tropical west coast of Mexico below Mazatlan, remains to

be determined, for the scale insects of the latter region are still almost

entirely unknown.

In general the collector in this area cannot fail to be impressed by

the absence of conspicuous forms, especially in the Coccinae. A very

large proportion of the species are only to be found by the stripping ot¥

of loose bark, the uprooting of such things as may be uprooted, or the
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digging about ihe roots of those that may not. Practically all of the

soft scales are attended by ants of the genus Crematogastcr and are pro-

tected by shelters of a papery consistency built by the ants across the

cracks in which the scales are hidden or even over individuals that may
otherwise be freely exposed upon the twigs. It is frequently only by the

presence of the ants that any indication is given of the presence of the

scales.

Types

In the case of all the new species a holotype has been designated, and

these types are deposited in the Stanford Collection of Coccidae. Para-

types of all the new species, except Stcatococcns tabernicoliis, will be de-

posited in the National Collection of Coccidae.
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SYSTEMATIC TREATMENT
Genus ICERYA Sign.

Icerya rileyi Ckll.

Previous records. From Prosopis and Coi'iUea in New Mexico and

Arizona.

Lower California records. From undetermined miniosaceous shrub

and Prosopis sp. at San Antonio ; Prosopis sp., Casiiarina sp., and unde-

termined ornamental at San Jose del Cabo : undetermined mimosaceous

shrub on Mt. San Bernardo ; Pranseria sp., at Todos Santos.

Notes : It is with much doubt that I assign all these specimens to /. rileyi.

There is some difference in the form and amount of the secretions, the specimens

from Franseria having the ovisac very definitely yellow at tlie base while the

others are all white, and there is some difference in the size and number of the

setae on the body, the examples from the various hosts at San Jose del Cabo and

Mt. San Bernardo having the setae more numerous and more slender.

Several species of this genus have been described from Mexico and slide

mounts of some of these are at hand. It is obvious that all of these forms are

very closely related and only a careful study of much material, and that the most

favorable, can settle their relationships. I therefore place the Lower California

material for the present with /. rileyi, the first described.

Genus STEATOCOCCUS n. gen.^

1919. Paleococcus (part), Ferris: "Contribution to the Knowledge of the Cocci-

dae of Southwestern United States," Stanford Universitv Publications,

p. 7.

Monophleboid.Coccidae of the general type of the genus Icerya, that

is : legs, antennae, and mouth parts present in all stages ; anal tube lacking

except in the first stage and in this stage very small ; adult male alate, with

but the caudal pair of fleshy appendages present ; abdominal spiracles

present only on the last three segments; antennae 10-11 -segmented. Dif-

fering from Icerya in the possession of a marsupium which opens through

a large, circular opening just behind the posterior legs, in this respect

resembling Mimosicerya (^ Clypeococcns) , but differing from the latter

in not having the derm chitinized.

Type of the genus Paleococcus morrilli Ckll. Other included species,

Paleococcus mexicanus (Ckll. and Parrott). P. plucheae (Ckll.), P. tozvn-

sendi (Ckll.), and P. tabernicolus n. sp.

^ A single specimen of a species of this genus was taken from mistletoe at

San Pedro, but was unfortunately lost. This specimen represented an un-

described species characterized by the presence of several large spine-like pro-

cesses on the dorsum of the cephalothorax.
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I have previously (ref. cited) called attention to the fact that the

species of the type of Paleococcus morrilli probably are -not congeneric •

with the lype of Paleococcus, and have suggested that the genus Crypti-

cerya might be revived for them. However, there have since come to

hand examples of C. rosac (the type of this genus) and this proves to

lack the marsupium that is a distinctive character of Stcatococcus. The

new genus is evidently of the type of Mimosiccrya (^ Clypeococcus

Newst.), the type of which is Pd^lcococcus hcmpcli, but from this it differs

most noticeably in the unchitinized derm and the absence of the prominent

clypeal region.

The genus as at present known is characteristic of southwestern

United States and northern Mexico, the "Sonoran region" of biologists.

Stcatococcus morrilli (Ckll.) n. sp.

1914. Paleococcus morrilli Ckll., Ent. Xczvs: 25; 110.

1919. Paleococcus morrilli Ckll.. Ferris: "Contribution to tiic Knowledge of the

Coccidae of Southwestern United States," Stanford University Publica-

tions, p. 8, fig. 2.

Previous records. Known only from Acacia greg^ii in Arizona.

Lower California records. h>om Haematoxylon horcale, San Pedro,

beneath the surface of the soil, associated with ants.

Steatococcus tabernicolus n. sp.

Type from Prosopis sp. near La Rivera.

Habil. On the smaller twigs of the host beneath shelters built by

ants. Owing to the attentions of the ants the Coccids were in all cases

entirely devoid of secretion.

Morphological characleristics. Length (mounted on slide) 5 mm.
Derm entirely destitute of large spines or setae, even between the bases

of the antennae, except for a few quite large submedian setae on the

ventral side behind the opening of the marsupium. Depression contain-

ing the anal opening beset with numerous small spines and a few such

spines scattered over the body. Margin of the marsupial opening with

numerous pores and the remainder of the body almost without pores

except for the head and the posterior portion of the abdomen, where they

are quite numerous. Antennae 10-segmented.

Immature stages not seen.

Notes : Only two specimens of this species are available for study and it

might be thought that the absence of large spines is due to the fact that the

spines have been broken ofif. but werq this the case the bases of the spines would
still remain, affording evidence of their presence. The almost complete absence

of large setae at once distinguishes this species from the other members of the

genus.
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Genus ORTHEZIA Bosc.

Orthezia caudata n. sp.

Fig. 1.

Type from a very large, shrubby composite, probably Encelia palmeri,

at Todos Santos.

Habit. Dried specimens, with sac, about 5-6 mm. long, the sac

occupying about half the total length. The lateral margins bear short

tassels and in fully grown examples the dorsal plates extend to the

margins, entirely concealing the derm, although in immature examples

Fig. 1.

—

Orthezia caudata n. sp. : patch of spines from dorsum of abdomen.

there is a distinct, submedian bare area on each side. Arising from about

the anus is a single long, slender process which extends fully to the end

of the ovisac. Ovisac moderately stout, curved upward at the apex, com-

posed of a single broad ventral plate and several narrow dorsal plates.

Morphological characteristics. Derm with the usual areas of clubbed

spines and also with areas of much larger, very conspicuous black spines.

Those of the smaller size are rather sparsely distributed over the entire

dorsum while those of the larger size are arranged in conspicuous clus-

ters (Fig. 1). There appears to be much variation in the size of these

clusters and their arrangement, but in general it appears to be about as

follows : each thoracic segment with a large, submarginal cluster on each

side and each of the first four abdominal segments with two small clusters

on each side, although these may in part be lacking. Abdominal spiracles

very small, apparently but five pairs present.

Notes : The distinctive feature of this species in life is the long, caudal wax
tassel. Morphologically it differs from any other species known to me by the

presence of the conspicuous areas of large spines.
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Orthezia insignis Douglas.

Previous records: A widely distribnted tropical and greenhouse

species.

Loiver California records. Abundant upon Capsicum sp. ("Chile")

in a garden at La Paz.

Genus ASTEROLECANIUM.

Asterolecanium pustulans (Ckll.).

Fig. 2.

Previous records. A widely distributed species in the neotropical

region on lunuerous hosts.

Q>Cb<DO 00 GO ^ ^

Fig. 2.

—

Asterolecanium pustulans (Ckll.).: .A., adult female; B, anal lobes, left

half dorsal, right half ventral; C, type of duct; D, types of pores, the

larger pore from the dorsum, the smaller from the marginal series; E, pores

of the marginal series.

Lower California records. From oleander at La Paz and Miraflores,

J'achellia farncsiana at Todos Santos and mango at San Bartolo.

Habit. Normally a pit-forming species, but the examples from mango
and Vachellia were not in pits. The dorsum, when not rubbed, is covered

with great numbers of short, curling, reddish wax filaments.

Morphological characteristics. Adult female (on slide) .9 nun. long,

the body (Fig. 2A) nearly circular with the anal region projecting

slightly. Pores of the 8-shaped type abundant on the dorsum, slightly
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larger than those of the marginal series (Fig. 2D). Marginal pores ar-

ranged in a definite single row accompanied by a row of small circular

pores (Fig. 2E). Stigmatic depressions marked by numbers of these

circular pores which form a series from the margin to the corresponding

spiracles. Anal lobes (Fig. 2B) quite prominent, closely united, their

median area on the ventral side quite heavily chitinized. Tubular ducts of

the type indicated in Fig. 2C.

Notes : The specimens at hand agree entirely with examples from fig at

Tampico, Mexico, and from oleander at quarantine from Mexico.

sp.Asterolecanium cristatum n.

Fig. 3.

Type from Heteromclcs arbutifoilia at La Laguna. Also from Jatro-

pha canesccns ("lomboi") at San Antonio; Celosia floribunda ("bledo'')

at San Bartolo and San Jose del Cabo ; Tapirira ediilis ("ciruela") at San
Bartolo ; Encelia palmeri at Todos Santos.

Habit. Test about 1.5 mm. long, oval, high convex, in unrubbed

specimens entirely covered with short curling wax filaments and with

numerous long filaments which are as long as the test itself, these fre-

Fig. 3.

—

Asterolccaniuni cristatum n. sp. : A, adult female, to show distribution

of pores ; B. anal lobes, left half dorsal, right half ventral ; C, types of

pores, the larger from the dorsum, the smaller from the marginal series.
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quenlly forming a prominent crest. Rubbed specimens of a uniform green.

In no case was the species observed to cause the formation of pits.

Morphological characteristics. Adult female (Fig. 3A) (on slide)

about 1 mm. long, nearly circular, the caudal region projecting slightly.

Margin with a series of small 8-shaped pores which is continuous except

for the caudal region, this series accompanied by a row of small, circular

pores for a short distance on each side of the stigmatic depressions only.

Dorsal pores numerous, of two sizes, the smaller size slightly larger than

those of the marginal series, the others about twice as long (l^g. 3C)

with some intergradation between the two extremes. Anal lobes (f'ig.

3B) closely united, not chitinized ventrally. Anal ring with six slender

setae. Tubular ducts numerous, of the same type as in A. ptistulans.

Notes : Among the specimens which I refer to this species there is a

considerable degree of difference, examples from Celosia and Jatropha having

the dorsal pores fewer and with the large pores distinctly concentrated in the

median region. It is possible that two species are involved but the speicmens

agree in other respects and the material available is not sufficient to permit the

study of extensive series.

The species differs from A. pustulans most conspicuously in the incomplete

marginal series of circular pores and also in the variable size of the dorsal pores.

Genus DACTYLOPIUS Costa.

Dactylopius confusus (Ckll.).

Previous records. Montana, Arizona, and New Mexico, on various

species of Opuntia, and under subspecific names from various other coun-

tries where it has been introduced.

Lozver California records. From flat Opuntia ("nopal"), at La Paz

and La Palma.

Dactylopius tomentosus (Lam.).

Previous records. Arizona. New Mexico, and southwestern Cali-

fornia and England (introduced from Arizona), on Opuntia.

Lozver California records. From a cylindrical Opuntia ("cholla").

at La Paz, San Jose del Cabo, and Cabo San Lucas.

Genus ERIOCOCCUS Targ.

Eriococcus bahiae Ehrh.

1920. Eriococcus bahiae Ehrh., Ferris : "Scale Insects of the Santa Cruz Penin-

sula," Stanford University Publications, Biological Sciences, 1:1:17, fig. 4.

Previous records. From Eriophyllmn confertiflorum, near Stanford

University, Calif, (type), and Gutierrezia sp., near Las Cruces, New
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Mexico. It has also been recorded from France, this latter record pos-

sibly the result of niisidentification.

Lower California records. From the roots of Dalea enioryi at La

Paz and Todos Santos; Porophylhim gracile ("yerba del venado") near

San Jose del Cabo ; mimosaceous shrub at San Antonio ; Chamaecyce sp.

("golondrina") between La Paz and San Pedro.

Notes : The specimens from Porophyllum agree very closely with typical

examples, the others differ somewhat but yet come within the range of variation

of the species.

Eriococcus cryptus Ckll,

Fig. 4.

Previous records. Known only from roots of Gutierrezia in New
Mexico.

Lower California records. From Atriplex sp. at La Paz.

Habit. Sac about 3.5 mm. long, white, smooth and closely felted,

rather brittle.

Fig. 4.

—

Erio'coccus cryptus Ckll.: A, antenna; B, dorsal aspect of anal lobe; C,

types of spines ; D, type of duct.

Morphological characteristics. Adult female (on slide) 2.5 mm.
long, of ordinary form. Dorsum of the body entirely destitute of spines

except for a very few that are extremely small. Lateral margins of each

abdominal segment with a single, large, stout, curved spine accompanied

by a single much smaller spine of similar form (Fig. 4C). Along the

margin of the head and thorax these spines form an irregularly single or

double row. Anal lobes (Fig. 4B) prominent, slightly chitinized, each

with two slender setae ventrally and three spines dorsally, these somewhat
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smaller and straighter than the larger of the marginal spines. Anal ring

with eight setae, these about half as long as the anal lobe setae. Legs with

the tarsus slightly longer than the tibia, the claw with a distinct tooth, the

posterior coxae with numerous small pores beneath. Antennae (Fig. 4A)

6-segmented, the third segment as long as or even slightly longer than the

last three together. Wax ducts (Fig. 3D) with a rather broad, deep and

symmetrical cup.

Notes: Examples from this material have been compared by Mr. Morri-

son with specimens in the National Collection at Washington and this determina-

tion has been confirmed by him. The species was originally described as a variety

of E. tinsleyi, but the latter species is quite different, having the dorsum thickly

beset with stout spines.

Eriococcus paucispinus n. sp.

Fig. 5.

Type from Celosia floribiinda ("bledo"), Cabo San Lucas.

Habit. Sac presenting no distinctive characters.

Fig. 5.

—

Eriococcus paucispinus n. sp. : A, antenna; B, type of spine; C, anal lobe;

D, types of ducts.

Morphological characteristics. Adult female (on slide) 3 mm. long.

Derm entirely destitute of spines and setae except for the usual slender

setae on the venter of the abdomen, a very few extremely small spines

on the dorsum and a slender spine (Fig. 5B) at the lateral margin of

the last two or three abdominal segments. Anal lobes (Fig. 5C) promi-

nent and quite heavily chitinized, each with two quite long and slender

setae on the dorsum and two somewhat longer setae on the ventral side.

Antennae (Fig. 5A ) 6-segmented. the third segment longer than any

three others together. Legs with the tarsus slightly longer than the tibia,

the claw with a denticle, the hind coxae with numerous pores beneath.

Wax ducts (Fig. 5D) of two sizes, some quite small and with the cup
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deep and distinctly asymmetrical, the others larger and with the cup

broad and shallow. Anal ring with eight setae, these about half as long

as the anal lobe setae.

Notes : The only described species known to me that at all approaches this

is E. inermis Green, from grass in England. The two are very similar in the

absence of spines but differ in that E. inermis bears stout spines instead of

slender setae on the anal lobes.

Eriococcus palmeri Ckll.

Two specimens were taken from Ruellia sp. at Todos Santos which

Mr. Morrison considers possibly to be nearest E. palmeri Ckll. In view

of the scanty material they may be placed with this species for the present.

It has previously been recorded from Bourreria sonorae on Carmen

Island in the Gulf of California.

Eriococcus quercus (Comst.).

1920. Eriococcus quercus (Comst.); Ferris: "Scale Insects of the Santa Cruz

Peninsula," Stanford University Publications, Biological Sciences, 1:1:19,

fig. 6.

Previous records. Widely distributed throughout the United States

on various species of Quercus, ranging across the continent.

Lower California records. From Quercus brandegeei, between La

Rivera and Santiago.

Notes: But a single e.xample of this species was obtained, this agreeing

quite closely with examples from Quercus agrifolia in California.

Eriococcus stanfordianus Ferris.

1920. Eriococcus stanfordianus, Ferris: "Scale Insects of the Santa Cruz Penin-

sula," Stanford University Publications, Biological Sciences, 1 :1 :21, fig. 7.

Previous records. Known only from the vicinity of Stanford Uni-

versity, California, from unknown host.

Lower California records. From Cassia sp. at Todos Santos

;

Mimosa s,^. at San Pedro ; feral domestic cotton at San Jose del Cabo.

Notes : It is only with much hesitation that I refer all these specimens to

this species. The specimens from Cassia agree very closely with the type, except

for the presence of a very few small spines on the dorsum of the abdomen in

addition to the large spines. Those from Mimosa likewise agree quite closely

except that the spines are noticeably shorter and stouter than in the type. The

specimens from cotton differ most widely, there being many smaller spines on

the dorsum which at times approach the larger spines in size. Specimens from

this latter lot have been compared by Mr. Morrison with the Eriococcus material

in the National Collection and he informs me that he cannot connect these with

any species in the collection. It may be noted that these approach E. toumeyi Ckll.

(E. quercus var. toumeyi Ckll.) in spine characters.
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Eriococcus tillandsiae n. sp.

Fig. 6.

Type from Tillandsia recurvata, about midway between Cabo San

Lucas and Pescadero.

Habit. Occurring among the crowded leaf bases of the host. Sac

not noted.

Fig. 6.

—

Eriococcus tillandsiae n. sp. : A, antenna; B, types of spines; C, type of

duct.

Morphological characteristics. Adult female (on slide) about 3 mm.

long. Spines confined to the margin of the body except for a few ex-

tremely small, sharply-pointed spines on the dorsum. Marginal spines

(Fig. 6B) along the abdomen arranged in groups of four to six on each

segment, two of these being large, tapering and sharply pointed and

sometimes slightly curved, the others of the same shape but smaller.

Along the head and thorax the spines are more numerous, forming an

irregularly double or triple series and are more nearly of the same size.

Anal lobes prominent, weakly chitinized, each dorsally with two spines

which are practically of the size and shape of the larger marginal spines,

ventrally with three quite long setae, the longest of which is perhaps

three-fourths as long as the anal lobe setae. Antennae (Fig. 6A) /-seg-

mented, quite large and long. Legs with the tarsus slightly longer than

the tibia, the claw with a denticle, the posterior coxae with very few pores

beneath. Anal lobe setae only slightly longer than the anal ring setae.

Wax ducts (Fig. 6C) with the cups quite deep, symmetrical.

Genus FONSCOLOMBIA Licht.

Fonscolombia peninsularis n. sp.

Fig. 7.

Type from Asclepias suhiilata, near the beach at San Jose del Cabo.

Also from Franseria (?) sp. at San Antonio.

Habit. Occurring on the crowns of the host, surrounded by a small

amount of secretion.
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Morphological characteristics. Adult female (Fig. 7A) (on slide)

about 2.5 mm. long, regularly oval. Derm slightly pigmented. Dorsum

destitute of all but a few very small, slender spines. Venter with a trans-

verse row of small, slender setae on each abdominal segment and a few

Fig. 7.

—

Fonscolomhia peninsularis n. sp. : A. adult female; B, type of duct; C.

antenna of adult female ; D, anal ring.

such setae on the thorax. Anal lobes low, each with one long and one

short seta. Anal ring (Fig. 7D) distinctly cellular, bearing six setae

which are somewhat longer than the diameter of the ring. Derm beset

with numerous small, multilocular pores,' both dorsally and ventrally,

especially on the abdomen. Antennae (Fig. 7C) 7-segmented, moderately

stout. Legs quite slender, the claw with a very minute denticle. Spiracles

small, not surrounded by a ring of pores. Wax ducts (Fig. 6B) with the

cup quite deep, slightly asymmetrical.

Immature stages not seen.

Notes : This is the third species of this genus to be recorded from North

America. It is very distinct from F. yuccae Ferris, and F. braggi Ckll. and Rob.,

the cellular anal ring and the absence of pores about the spiracles serving to

distinguish it at once.
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Genus XEROCOCCUS n. gen.

Coccidae referable to the subfamily Dactylopiinae (of the Fernald

Catalogue) and belonging probably to the Eriococcus group, that is with-

out dorsal ostioles, with tubular ducts which have the inner extremity

of the basal portion reflexed into a cup and with the anal ring bearing

setae. Adult female with the antennae reduced to mere vestiges and

with the legs represented by minute chitinized points ; body terminating

in a pair of large, swollen lobes ; anal ring non-cellular, bearing six smail

setae; tubular ducts numerous, of the ordinary Eriococcine type. Inter-

mediate stages resembling, in general, the adult. First stage with the

antennae 6-segmented, of the usual Eriococcine type ; anal ring very small

and apparently the same in form as that of the adult ; dorsum without

spines, margins of the abdomen with short, stout spines.

Type of the genus Xerococcus fonqiiieriae n. sp.

Notes: This genus departs rather widely from the usual Eriococcine type,

yet it appears to belong to this group. I know of nothing that very closely re-

sembles it.

Xerococcus fouquieriae n. sp.

Fig. 8.

Type frotn Fouquicria pcuinsularis ("palo de Adan") at La Paz.

Habit. Occurring beneath the bark scales of the host, imbedded in a

considerable amount of amorphous secretion ; insects of a bright red

color in life.

Morphological characteristics. Adult female (Fig. 8A) about 2.5

muL long (on slide), elongate-oval, tapering posteriorly, the body terminat-

ing in a pair of large, swollen lobes. In fully mature individuals the

derm becomes quite heavily chitinized throughout, but in younger

examples only the posterior portion of the abdomen and the lobes are

chitinized. these heavily so. On the anal lobes and the posterior portion

of the abdomen the derm presents a somewhat papillate appearance.

Antennae (Fig. 8E) very small, consisting of three minute seginents.

Legs represented by small chitinized points. Derm almost destitute of

setae except for a few that are extremely small and slender. Anal ring

(Fig. 8D) quite small, almost concealed between the lobes, simple and

bearing six small spines. Derm with large numbers of tubular duels

(Fig. 8F) which bear internally a filamentous prolongation and have the

larger basal part terminating in a refle.xed, somewhat asymmetrical cup.

Spiracles (Fig. 8B) rather small, surrounded by inany small ducts with a

trilocular center (Fig. 8C).
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Penultimate stage similar to the adult except that the anal lobes are

much less prominent, the tubular ducts fewer and the abdomen bears a

row of moderately large spines along the margin.

Fig. 8.

—

Xerococcus fouquieriae n. sp. : A, adult female ; B, spiracle ; C, type of

pore ; D, anal ring ; E, antenna of adult female ; F, type of duct ; G, an-

tenna of first stage; H, first stage.

First stage (Fig. 8H ) with 6-segmented antennae (Fig. 7G). Mar-

gins of the body, especially along the posterior portion of the abdomen,

beset with a single row of short, stout spines.' Anal lobes very low, each

with a single slender seta. Anal ring very small, apparently as in the adult.

Notes: The host of this species is restricted to Lower California, but one

other species of the same genus, Fouquierin splendens, is abundant throughout

southwestern United States and northwfestern Mexico and it is probable that this

Coccid will eventually be found to occur upon it.

Genus KERMES Boitard.

Kermes sp.

Host and locality. From Quercus idonea on Mt. San Bernardo.

Notes : But a few specimens of this species were taken. Owing to the

fact that determinations in this genus are scarcely possible in the existing con-

dition of the literature and to a belief that new species should be described in

the genus only when the younger stages are available I refrain from describing

this species.
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Genus EHRHORNIA Ferris.

Ehrhornia cupressi (Ehrh.).

Previous records. I'roni various species of Cupressus and from

Libocedrus decurrens throughout CaHfornia.

Lozver California records. From herbarium specimens of Cupressus

guadelupensis from Guadeloupe Island, about two hundred miles off the

coast of Lower California.

Notes : These specimens agree entirely with typical examples except that

they lack the chitinization of the anterior portion of the body.

While the specimens here recorded are not from the mainland of Lower

California it is to be expected that the species will be found in the northern

portion where certain species of Cupressus are native in the San Pedro Martir

Mountains.

Genus PSEUDOCOCCUS Westw.

Pseudococcus eriogoni (Ehrh.).

1918. Pseudococcus eriogoni (Ehrh.), Ferris: "California Species of Mealy

Bugs," Stanford University Publications, p. 44.

Previous records. From Eriodictyon, Eriogonum and other hosts in

California.

Lower California records. From leaves of Eriodictyon sp. at Ense-

nada.

Pseudococcus filamentosus (Ckll.).

Fig. 9.

Previous records. A widely distributed tropical species, occurring

on various hosts.

Lozver California records. From Lysiloma sp. ("palo bianco") at

La Paz ; undetermined mimosaceous shrub at San Antonio ; Cereidium sp.

on the beach at San Jose del Cabo.

Habit. The specimens from Lysiloma were found in cracks in the

bark, while those from the other hosts w^ere exposed upon the twigs. In

all cases the insects are entirely enveloped in fJui^y masses of sticky

secretion.

Morphological characteristics. Length (on slide) 4 mm. Derm blue

green. Cerarii present only on the last 6-7 abdominal segments, each with

two cerarian spines and no auxiliary setae, except for two or three in the

anal lobe cerarii, and with no grouped pores. Spines stout, conical,

distinctly constricted at the base and, except in the last two cerarii, so

widely separated that their identity is obscured. Dorsal body spines few,

those on the abdomen arranged in a single transvere row on each seg-



COCCIDAE FROM LoWER CALIFORNIA 83

ment, in form (Fig. 9A) resembling the cerarian spines, variable in size,

those of the cephalic region noticeably more slender. Anal ring large, in

some examples bearing as many as 15 setae of various lengths, in others

but the normal 6 setae. Tubular ducts abundant, all small and without a

raised rim about the mouth. Antennae (Fig. 9C) noticeably short, 6-7-

segmented. Legs (Fig. 9D) short and stout, the claw without a tooth.

yXJJZ!Xsz::>

Fig. 9.

—

Pseudococcus filamentosus (Ckll.) : A, types of spines from specimen

from Hawaii ; B, types of spines from specimen from LysUoma in Lower
California; C, antenna; D, leg.

Notes : The above description and the accompanying figures are from

examples from LysUoma. The Lower California examples differ somewhat from

specimens from Hawaii in having the spines stouter and more distinctly con-

stricted at the base (compare Figs. 9A and 9B, the former from Hawaiian ex-

amples), but there appear to be no other special differences. The presence of

supplementary setae on the anal ring is unusual but seems to be extremely vari-

able.

Pseudococcus maritimus Ehrh.

1918. Pseudococcus maritimus (Ehrh.), Ferris: "California Species of Mealy

Bugs," Stanford University Publications, p. 48, pi. 2, fig. 13.

Previous records. From many dififerent hosts throughout the United

States.

Lower California records'. From Tapirira ediilis ("ciruela") at

Cabo San Lucas.

Pseudococcus salinus (Ckll.).

1918. Pseudococcus salinus (Ckll.), Ferris: "California Species of Mealy Bugs,"

Stanford University Publications, p. 52, pi. 1, fig. 5.

Previous records. From Distichlis spicata in the San Francisco Bay

region and at La Jolla, Calif.
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Lower California records. I'^rom DisticliHs spicata at La Paz.

Notes : These specimens agree quite closely with typical examples, except

that the anal ring is perhaps not quite so far beliind the anal lobe cerarii.

Pseudococcus sequoiae (Coleman).

1918. Pseudococcus sequoiae (Coleman), Ferris: "California Species of Mealy

Bugs," Stanford University Publications, p. 53, pi. 1, fig. 3.

Prei'ions records. From Sequoia and various species of Cupressus

in California.

Lower California records, hrom Cupressus sp. at Ensenada.

Pseudococcus virgatus (Ckll.).

1919. Pseudococcus z'irgatus Ckll., Ferris: Journal of Economic Entomology, 12:

297, fig. 17.

Previous records. A widely distributed tropical and subtropical

species.

Lozoer CaUfornia records. From aerial rootlets of Ficiis palmeri in

the canyon below San Bartolo.

Genus TRIONYMUS Berg.

Trionymus smithii (Essig).

1918. Trionymus smithii (Essig), Ferris: "California Species of Mealy Bugs,"'

; Stanford University Publications, p. 71. pi. 3, fig. 27.

Previous records. From various species of Elymus in California.

Lozver California records. F""rom Chaetochloa caudata at San Jose

del Cabo.

Trionymus sp.

A few specimens of a species of this genus were taken from beneath

the bases of the leaves of yucca at Triunfo. These closely resemble

examples from yucca in Arizona and it is possible that it is the species

originally described by Cockerell as Dactylopius olivaceous.

Genus PHENACOCCUS Ckll.

Phenacoccus helianthi Ckll.

1919. Phenacoccus helianthi (Ckll.), Ferris: "Contribution to the Knowledge of

the Coccidae of Southwestern United States," Stanford University Pub-

lications, p. 22.

Previous records. From various hosts in Xew^ Mexico.
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Lozver California records. From Celosia floribunda ("bledo") and

Cassia sp. at Todos Santos, and Elaphrium fnicrophyllunu ("torote") at

Cabo San Lucas.

Phenacoccus franseriae n. sp.

Fig. 10.

Type from Franscria sp. at San Jose del Cabo. Also from Hymeno-
clea monogyra at the same place and Encelia palmeri at Todos Santos.

Habit. Of a rather greenish color, slightly dusted over with powdery

secretion and with very short marginal tassels. Ovisac long and slender.

'- © ©

Fig. 10.

—

Phenacoccus franseriae n. sp. : A, anal and penultimate cerarii ; B.

group of spines from dorsum of abdomen.

Morphological characteristics. Adult female of the usual elongate

oval form; length (flattened on slide) 4-4.25 mm. Eighteen pairs of

cerarii present, these for the most part with but two cerarian spines, the

anal pair, however (Fig. lOA), w^ith three or four smaller spines and

the first two or three cephalic pairs with three. All the cerarii without

auxiliary setae and with few pores. Anal lobes without chitinization

either dorsally or ventrally, the ventral side with two slender setae.

Dorsal body setae few and very small except for a median group of

three (Fig. lOB) on the penultimate and antepenultimate segments, these

as large as the cerarian spines and accompanied by a cluster of pores.

Ventral body setae quite long and slender, with a single isolated sub-

marginal seta near each lateral margin of each abdominal segment. Derm
of the dorsum beset with numerous small trilocular pores and an occa-

sional small tubular duct, the three segments preceding the last each with

a transverse row of multilocular pores along the posterior margin. Venter
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with numerous trilocular pores and small tubular ducts and with many

multilocular pores on the posterior portion of the abdomen. Anal ring

setae about two-thirds as long as the anal lobe setae. Antennae 9-seg-

mented.

Notes: This species is one of a group, including such forms as P. colemani

and P. ccvalliae, which are extremely difficult to separate. It differs from any

similar form that T have seen in the presence of the median groups of spines on

ihc dorsiim of the a!)domen.

Phenacoccus sp.

A species very closely resembling the preceding, but differing in not

possessing the dorsal group of spines, was taken from a species of Phyl-

lanthns at La Laguna. I am not disposed to give it a name.

Genus PUTO Sign.

Puto yuccae (Coq.).

1918. Puto yuccae (Coq.), Ferris: "California Species of Mealy Bugs," Stanford

l^niversity Puhlications, p. 64.

Prcz'ious records. A widely distributed species on many hosts

throughout southwestern and western United States.

Lower California records. I-'rom Atripkx sp. at La Paz, and Antigo-

num ("flor de San Miguel") at San Antonio.

Genus ERIUM Ckll.

Erium lichtensioides (Ckll.).

1918. Erium lichtensioides (Ckll.), Ferris: "California Species of Mealy Bugs,"

Stanford University Publications, p. 75, pi. 3, fig. 25.

Previous records. Occurring throughout western United States on

species of Artemisia.

Lozvcr California records. From Artemisia californiea at Ensenada.

Genus TACHARDIA.

Tachardia sp.

A species of this genus w^as found in some abundance on Acacia

fie.vicaulis (''palo de fierro") at La Paz, San Pedro, and San Bartolo. The

North American species of this group are all structurally almost identical,

differing only in the form and color of the secretions, and until a careful

review of all our species has been made attempts at identification are not

likely to be very successful.
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Genus ACLERDA Sign.

87

Aclerda attenuata n. sp.

Fig. 11.

Type from Distichlis spicata on the beach at the Eureka ranch near

La Rivera. Also from bamboo or Anindo at the same place and at Toclos

Santos.

Habit. Concealed beneath the sheathing bases of the leaves.

Fig. 11.

—

Aclerda attenuata n. sp. : A, type of duct; B, posterior portion of ab-

domen, left half dorsal, right half ventral ; C, anal plate ; D, types of

marginal spines.

Morphological characteristics. Adult female varying greatly in

length and width, the largest examples attaining a length of 7-9 mm. In

the specimens from the type host (the stems of which are very slender)

the body of the insect is usually much attenuated, while in those from the

other host it is usually relatively much broader, although it is always

distinctly elongate. In practically all of the specimens examined, the

posterior extremity is turned to one side as in Aclerda distorta Green.

In old specimens the body becomes very heavily chitinized except the

median and extreme anterior portions, but in immature examples of the

last instar the chitinization is confined to the posterior portion of the

abdomen. This posterior area (Fig. IIB) is beset both dorsally and ven-

trally with numerous shallow furrows. Margin of the body with a narrow

zone of small, tubercle-like spines, some of which (Fig. IID) are almost

spherical, others somewhat elongate, this zone extending entirely about

the margin of the body except for a short distance on each side of the
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anal cleft, where the spines are replaced by short setae. The spines are

accompanied by numerous tubular ducts of the type common to the genus

(Fig. IIA), which are also quite abundant over the chitinized posterior

portion of the abdomen, and within this zone is another of small, cylin-

drical ducts. Anal plate (Fig. IIC) entire, tapering and sometimes quite

acute at the apex and bearing several setae as indicated in the figure.

Anal ring cephalad of the anterior margin of the plate. Ventral furrow

almost closed.

Notes: In many respects this species most closely resembles Aclerda

distorta Green, but in the latter species the zone of tubercle-like spines is con-

tinuous to the margin of the anal cleft.

Genus PULVINARIA Targ.

Pulvinaria peninsularis n. sp.

Fig. 12.

Type from undetermined shrub at San Bartolo. Also from undeter-

mined shrub at La Paz, Philibertia tomentella at San Jose del Cabp,

Nesaca salicifolia between Cabo San Lucas and Pescadero, Karwinskia

hmnholdtiana at Todos Santos, orange at San Bartolo, and Celosia flori-

bunda at Miraflores.

Fig. 12.

—

Pulvinaria peninsularis n. sp. : A, antenna; B, tarsus; C, anal plates;

D. types of marginal spines ; E, spines of stigmatic depression.

Habit- Adult female secreting a rather loose and quite slender ovisac

from 5-8 mm. long, the insect becoming much shriveled at maturity.

Morphological characteristics. Length (on slide) 2-3 mm. Derm
membranous throughout. Stigmatic depressions (Fig. 12E) with two
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short, stout spines and a rather slender curved spine about four times as

long. Marginal spines quite numerous, arranged in an irregularly single

or double series, of various shapes and sizes. Some (Fig. 12D) are quite

short and stout, flattened and frayed at the tip, others are longer, more

slender and little or not at all frayed, and between these extremes are

various intermediate forms. Anal plates (Fig. 12C) of normal form,

each with three slender dorsal apical setae and three very long ventral

subapical setae and with two pairs of fringe setae, the outer long and

slender, reaching to the apex of the plates, the inner pair much shorter.

Antennae (Fig. 12A) 8-segmented. Legs with the tarsus (Fig. 12B)

broadly joined at the tibia.

Notes : This species most closely resembles P. psidii Maskell but in the

latter species the marginal spines are practically all of the same length and are

broadly flattened and much frayed at the tip.

Genus LICHTENSIA Sign.

Lichtensia lycii Ckll.

1919. Lichtensia lycii Ckll., Ferris: "Contribution to the Knowledge of the

Coccidae of Southwestern United States," Stanford University Publica-

tions, p. 38, fig. 17.

Previous records. From Lyciuni in New Mexico.

Lozver California records. From Solanum sp. near La Rivera and

at Todos Santos and from Lyciiim sp. at San Jose del Cabo.

Notes: These specimens differ from New Mexican examples in their some-

what smaller size and in lacking the glazed appearance of the ovisac ; structurally

they appear to be identical.

Genus CEROPLASTES Gray.

Ceroplastes cirripediformis Comst.

Previous records. From southern United States, Mexico and West
Indies, on various hosts.

Lozver California records. From undetermined ornamental vine at

La Paz.

Notes: 1 have not seen authentic specimens, of cirripediformis but these

examples agree quite closely with the various descriptions and figures of that

species.

Ceroplastes irregularis Ckll.

Previous records. From various species of Atriplex ihroughoul.

southwestern United States.

Lozver California records. From Atriplex sp. at La Paz.

Notes: These specimens agree structurally with typical examples of the

species but have the secretionary covering very thin and dark brown with black

apical markings.
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Genus SAISSETIA Dep.

Saissetia oleae (Bern.).

Previous records. A widely distributed tropical and subtropical

species.

Lower California records. From Ficus pahneri at San Bartolo,

oleander at Miraflores, Tapirira ediilis ("ciruela") at Todos Santos, and

undetermined vine at La Paz.

Saissetia nigra (Nietn.).

Previous records. A widely distributed tropical and subtropical

species.

Lower California records. From undetermined species of Ficus at

La Paz.

Genus TOUMEYELLA Ckll.

Toumeyella cerifera n. sp.

Fig. 13.

Type from Albizzia occidentalis ("palo escopeta") at Agua Caliente.

Habit. Found in deep cracks beneath loose bark under shelters built

by an ant of the genus Crematogaster. Adult female secreting a distinct

ovisac, high convex, broadly oval, length as much as 5 mm., height 3 mm.

Fig. 13.

—

Toumeyella cerifera n. sp. : A, anal plates; B, antenna; C, type

sal pore; E, spines and pores of stigmatic depression; D, leg.

of dor-
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Morphological characteristics. Derm membranous throughout. An-

tennae (Fig. 13B) very short and stout, apparently 5-segmented, but the

segmentation very obscure. Legs (Fig. 13D) Hkewise very short and

stout. Marginal spines very few, small and slender. Stigmatic depres-

sions (Fig. 13E) each with three short, stout spines of practically equal

length and connected with the corresponding spiracles by a broad zone of

pores. Anal plates (Fig. 13A) large, the cephalo-lateral margin much
longer than the caudo-lateral margin. Each plate with four or five apical

and subapical dorsal setae and with five ventral subapical setae. On each

side there is a single stout fringe seta and there are several hypopygial

setae. On the dorsum anterior to the anal plates are numerous pores of

the type indicated in Fig. 13C.

Notes : In spite of the development of an ovisac this species is a Toumey-
ella.

Tourneyella mirabilis Ckll.

1919. Toumeyclla mirabilis Ckll., Ferris: "Contribution to the Knowledge of the

Coccidae of Southwestern United States," Stanford University Publica-

tions, p. 44, fig. 21.

Previous records. From Prosopis in Arizona and Mexico.

Lower California records. From Prosopis sp. at La Paz.

Notes: The Lower California examples differ from typical specimens in

having the dorsal white markings much larger, in some the white being so ex-

tensive that the insect is really white with black markings.

Genus PROTODIASPIS Ckll.

Protodiaspis lagunae n. sp.

Figs. 14, 15.

Type from Qiiercus brandegeei at Triunfo. Also from the same host

at Santiago and La Laguna.

Habit. Occurring in crevices of the bark. Scale of female more or

less circular, less than 1 mm. in diameter, variable in size and form in

conformity with its environment, quite high convex, normally well

formed, but in certain cases where the insect is deeply buried in a crack

the scale is composed merely of loose threads. Scale of male elongate,

white, non-carinate, with the exuvium at one end.

Morphological characteristics. Adult female .5-.6 mm. long, form

rather broadly oval ; derm membranous throughout except for a slight

chitinization of the pygidium and sometimes of the anterior portion of

the body. Pygidium (Fig. 14) with two pairs of weakly chitinized lobes

which are frequently very obscure ; with a few very minute and scattered

dorsal ducts and with the circumgenital pores present in five groups
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which in some specimens are nearly confluent, each ^roup with about six

pores. Anal opening close to the anterior end of the pygidium, sur-

rounded by some chitinization but not by a heavy ring as in P. parvula.

Fig. 14.

—

Protodiaspis lagunae n. sp. : pygidium.

Fig. 15.

—

Protodiaspis lagunae n. sp. : A, adult male; B, pygidium of larva; C,

antenna of larva ; D. antenna of male.

Margin of the body anterior to the pygidium with a contintious single or

double row of small gland spines.

Second stage (from exuvium) closely resembling the adult, but with

very few dorsal ducts. The exuvium is shed in the normal manner by the

pushing back of the ventral skin and does not at all enclose the adult.
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First stage with the antennae (Fig. 15C) 5 or obscurely 6-segmented,

the terminal segment short and not annulate. Apex of the abdomen

(Fig. 15B) with the usual pair of long setae, with a pair of very small

lobes which lie on the ventral side and do not reach beyond the margin

and with a pair of large tubular, dorsal ducts.

Adult male (Fig. 15A) apterous, otherwise of the ordinary Diaspine

type, the body terminating in a long style, the head with a dorsal and a

ventral pair of ocelli, the body entirely hairless, the attennae (Fig. 15D)

9-segmented, very slightly clavate.

Notes: This differs from P. lobata Ferris and P. parvula Ckll. in the

presence of the circumgenital pores and from P. agrifoliae Essig. in the pres-

ence of well developed lobes.

Genus ANCEPASPIS Ferris.

Ancepaspis novemdentata n. sp.

Fig. 16.

1920. Ancepaspis sp., Ferris: Can. Ent., 52:32.

Type from Lysiloma sp. ("palo bianco") at La Paz.

Fig. 16.

—

Ancepaspis novemdentata n. sp. : A, pygidimn of adult female ; B, py-

gidium of second stage; C, antenna of male; D, adult female removed from

exuvium of second stage.
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Habit. Occurring in cracks in the bark and about the buds. There

is no scale, but a small amount of wax is secreted. The adult female is

inclosed within the black, heavily chitinized second exuvium of the second

stage. The male is inclosed within the hardened exuvium of the first

stage, from the posterior extremity of which arises a very short secre-

tionary scale.

Morphological characteristics. Adult female, when removed from

the enclosing second exuvium, about .5 mm. long, irregularly oval m
form (Fig. 16D), membranous throughout except for the heavily chiti-

nized pygidium. Pygidium (Fig. 16A) terminating in nine quite long and

slender lobes, the central one of which is somewhat the longest, the others

successively slightly shorter. Anal opening near the anterior margin of

the pygidium. Pores and ducts entirely lacking.

Second stage with the pygidium (Fig. 16B) without lobes, slightly

acute at the apex.

First stage larva with the antennae short, 6-segmented, the terminal

segment not elongate and not annulate ; the pygidium without lobes or

gland spines.

Adult male apterous but otherwise of the usual Diaspine type ; the

ocelli in a dorsal and ventral pair ; the body terminating in a slender

style, entirely hairless; antennae (Fig. 16C) 8-segmented, rather short

and strongly clavate.

Notes: In my original description of the genus Ancepaspis, I stated that

the male of this species had no secretionary scale, which is erroneous as there is

a very small but still distinct amount of secretion. This species is probably most

closely related to A. tridentata (Ferris).

Ancepaspis tridentata (Ferris).

1919. Protodiaspis tridentata, Ferris: "Contribution to the Knowledge of the

Coccidae of Southwestern United States," Stanford University Publica-

tions, p. 46, fig. 22.

1920. Ancepaspis tridentata (Ferris), Ferris: Can. Ent., 52:32.

Previous records. From Prosopis velutina, Arizona.

Lozver California records. From Prosopis sp. at La Paz and several

other points. It is very abundant in the area visited.

Genus XEROPHILASPIS Ckll.

Xerophilaspis prosopidis (Ckll.).

1919. Xerophilaspis prosopidis (Ckll.), Ferris: "Contribution to the Knowledge

of the Coccidae of Southwestern United States," Stanford University

Publications, p. 58, fig. 31.

Previous records. From Prosopis in Arizona and California.

Lower California records. From Prosopis at La Paz.
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Genus DIASPIS Costa.

"Diaspis" arizonica Ckll.

1919. "Diaspis" arizoinca Ckll., Ferris: "Contribution to the Knowledge of the

Coccidae of Southwestern United States," Stanford University Publica-

tions, p. 49, fig. 24.

Previous records. From Prosopis velutina, Arizona.
\

Lower California records. From Acacia flexicaulis ("pale de fierro'')

and Lysiloma sp. ("palo bianco") at La Paz and an undetermined mimo
saceous shrub at Triunfo.

Diaspis echinocacti (Bouche).

Previous records. A native of the western hemisphere, but widely

distributed in company with its hosts, the various species of cacti.

Lower California records. On Pereskiopsis hrandegeei ("alcajer")

at Agua Caliente.

Diaspis simmondsiae n. sp.

Fig. 17.

Type from Simmondsia californica at La Paz. Also from the same

host at La Rivera and Todos Santos.

Habit. Scale of the female of the type common to the genus, about

2 mm. in diameter. Scale of the male likewise of the type common to

the genus but noncarinate ; frequently the males occur massed in great

numbers about a female, and in these cases the identity of the individual

scales may be entirely lost, the whole group appearing as a mass of

fluffy secretion.

Morphological characteristics. Adult female L25 mm. long, of the

normal turbinate form, with the lateral margins of the abdominal seg-

ments projecting but little; membranous except for the pygidium.

Pygidium (Fig. 17A) relatively large, with the median lobes (Fig.

17B) set in a depression, diverging sharply and with their margins

minutely serrate. Second pair of lobes small, but quite protninent,

obscurely bilobed. Third pair of lobes very small and low. Beyond the

third lobes are numerous small gland spines arranged singly. Tubular

ducts very numerous and very small, scattered. Marginal ducts some-

what larger than those of the dorsum, arranged as indicated in the figure.

Anal opening well toward the posterior margin. Ventral side apparently

without tubular ducts. Circumgenital pores in five groups with 6-12

pores in each. Margins of abdominal segments with many small ducts,
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but only the last segment anterior to the pygidium with gland spines.

Dorsum with submedian groups of ducts.

Fig. 17.

—

Diaspis simnioiidsinc n. sp. : A. pygidium ; B, margin of pygidium ; C.

antenna of first stage.

Second stage closely resembling the adult, but with very few ducts.

First stage with the antennae (Fig. 17C) 6-segmented. the terminal

segment not annulate but slightly elongate. Pygidium without lobes.

Notes: This species is one of a group to which belong such forms as

Diasfts fcxensis Ckll., D. mauzaiiitac (Whit.), and D. foumcyi Ckll.

Genus PSEUDODIASPIS Ckll.

1897. Cockerell : Bulletin 6, t. s., Division of Entomolog}-, Department of .Agri-

culture, p. 21.

1919. Ferris: "Contribution to the Knowledge of the Coccidae of Southwestern

United States," Stanford University Publications, p. 52.

Considering only the type species and one other (P. elaphrii n. sp.)

which I believe to be strictly congeneric. I should define this genus as

follows

:
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Diaspine Coccidae referable by the character of the tubular ducts to

the Diaspis series ; with more or less conspicuous paraphyses at the bases

of the lobes, the lateral lobes not bilobed ; with the dorsal ducts few, not

arranged in definite transverse rows ; with the microducts very long and

slender ; with the circumgenital pores present or absent
;
gland spines

few or lacking; the scale of the female more or less circular with the

exuviae subcentral, exuviation occurring by the pushing back of the ven-

tral derm; scale of the male somew^hat elongate, with the exuvium at one

end, the texture as in the female.

This definition, however, will exclude certain species now referred to

the genus and for which there appears to be no other available. There-

fore, rather than name a new genus in a group where practically none of

the existing genera are at all definitely limited, I prefer to extend the

definition of the genus to include these and certain other forms. Upon
this basis I understand the genus to include certain forms belonging to

the Diaspis series, in which the scale of the female is circular and that

of the male somewhat elongate but resembling that of the female in

texture ; the circumgenital pores either lacking or if present the pygidium

with paraphyses ; the gland spines few or lacking ; the dorsal ducts for

the most part few, although at times abundant, but never arranged m
sharply marked transverse rows, the lobes never bilobed ; the microducts

usually very long.

As thus understood, the genus (including certain species here de-

scribed as new) contains ten species all of which are natives of south-

western United States and Mexico. It is in all probability a highly

artificial group, but withal less so than the majority of the so-called

genera of the Diaspinae.

Pseudodiaspis larreae (Ckll.).

Figs. 18, 19

1897. Aspidiotus (Pseudodiaspis) larrcac Ckll., Bulletin 6, t. s., Division of

Entomology, Department of Agriculture, p. 21.

Type from Covillea glutinosa (= Larrea tridoitata), Yuma, Ariz.

Habit. "... Scale about 2 mm. diameter, flat, irregular, roimd

to suboval, dull white with a slightly creamy tint ; exuviae not visible in

the mature scale, but in younger scales the elongate-oval, pale straw-

colored first skin is exposed, sublateral or even quite lateral. .

Male scale small, elongate, mytiliform, white, with the elongate first

skin projecting at the small end like a Mytilaspis. . .
."

Morphological characteristics. Adult female (Fig. 18) about 2 mm.
long, of the usual turbinate form, the cephalothorax quite heavily chitin-
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ized and occupying the greater part of the body. Margins of the abdom-

inal segments with small ducts but without gland spines. Dorsum of the

abdomen with a few small ducts, the arrangement of which is not deter-

minable in the specimens at hand.

Fig. 18.

—

Pseudodiaspis larrcac Ckll. : adult female.

Fig 19.

—

Pseudodiaspis larrcac Ckll. : pygidium.
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Pygidium (Fig. 19) quite large, with the median lobes alone devel-

oped, these broad, low, rounded at the apex and close together. A short,

club-like paraphysis extends into the pygidium from the base of each lobe.

Beyond the first lobes is a gland pore followed by a slender paraphysis, a

small spine, a small gland spine, two gland pores, a spine, a gland spine,

two deep and quite widely separated notches with a pore at the base, a

spine, a gland spine and another slight notch with a pore. The inner

extremity of the paraphyses is heavily chitinized, presenting a lunate

form. Marginal tubular ducts quite large, their pores without a chitin-

ized rim. Dorsal ducts very few, smaller than those of the margin. On
each side there are three or four long, slender microducts. Anal opening

very small, close to the apex of the pygidium. Ventral side apparently

without ducts or pores.

Notes : The above description is based upon a single specimen from the

type lot, received through the kindness of Professor Cockerell. The species has

not been recorded from Lower California but it undoubtedly occurs on the penin-

sula and I take this opportunity of redescribing it. The available specimen is

in very poor condition for study and it is possible that the examination of more

material will require some modifications in the description.

Pseudodiaspis elaphrii n. sp.

Figs. 20, 21.

Type from Elaphrium microphyllum ("torote") at Cabo San Lucas.

Habit. Found on the bark of the host. Scale of the female about

2 mm. in diameter, circular, flat, gray, with the exuviae central and entirely

covered by secretion ; ventral scale lacking. Scale of male not observed.

Fig. 20.

—

Pseudodiaspis elaphrii n. sp. : pygidium.
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Morphological characteristics. Adult female (Fig. 21 A) about 1 mm.
long, somewhat elongate, the cephalothorax expanded and somewhat

wider than the abdomen, from which it is separated by a constriction.

Anterior portion of the cephalothorax tending to be quite heavily chitinized

at maturity, the remainder of the body, except for the pygidium, mem-
branous. Dorsum with pores only at the margins of the abdominal seg-

ments.

Fig. 21.

—

Pscudodiaspis elaphrii n. sp. : A, adult female; B. pygidium of first stage;

C, extremity of microduct ; D, duct; E. antenna of first stage.

Pygidium (Fig. 20) relatively large, with two pairs of rather small

lobes. Median lobes slightly separated, acute at the apex, with a deep

lateral notch and continuous with a conspicuous, club-shaped paraphysis.

Between the median and second lobes is a small pore prominence. Second

lobes resembling the first in form but slightly smaller, likewise continuous

with a club-shaped paraphysis, the paraphyses of both pairs having their

inner extremity heavily chitinized and of lunate form. Beyond the second

lobes is a spine followed by a gland spine, two pores, a spine, a gland spine,

two pores and two widely separated spines. Marginal ducts large, their

pores surrounded by chitinous rims : dorsal ducts much smaller than those

of the margin, very few. All the ducts presenting a transversely striate

appearance (Fig. 21D). On each side there- are three or four pairs of

long, slender microducts with the apex of the form shown in Fig. 21C.

Anal opening very small, close to apex. Ventral side with a few very

minute ducts. Circumgenital pores present in four groups, each with

about 10 pores.
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Second stage with pyg-idium as in the adult except for the almost

entire absence of dorsal ducts.

First stage with the antennae (Fig. 21 E) 5-segmented, the terminal

segment somewhat elongate and slightly annulate; pygidium (Fig. 21B)
with a single pair of rather large lobes and with several small gland spines.

Notes : In spite of the presence oi circumgenital pores I regard this species

as strictly congeneric with P. lorrcae.

Pseudodiaspis multipora Ferris.

1919. Pseudodiaspis multipora Ferris, Enf. News, 30:275.

Previous records. From Phoradendron flavesccns on oak in soutii-

ern California.

Lozver California records. Abundant on mistletoe on Cercidinm

throughout the area visited.

Notes: In the original description (which was based upon but two speci-

mens) it was stated that the derm was membranous throughout. The examination

of more material shows that the cephalothorax tends to become quite heavily

chitinized at maturity.

Pseudodiaspis yuccae (Ckll.).

1919. Pseudodiaspis parkinsoniac (Ckll.), Ferris: "Contribution to the Knowl-

edge of the Coccidae of Southwestern United States," p. 56, fig. 30.

1920. Pseudodiaspis yuccae (Ckll.), Ferris: Can. Eiit., 52:64.

Previous records- From Yucca, Celtis, Acacia, and Cercidinm

{= Parkinsonia) in southwestern United States.

Lower California records. From Cercidinm sp. at San Antonio,

Celosia floribunda ("bledo") at San Bartolo and Miraflores, and Siin-

mondsia californica at La Rivera.

Pseudodiaspis ruelliae n. sp.

Fig. 22.

Type from Ruellia sp. ("rama prieta") at Cabo San Lucas. Also

from the same host at Todos Santos.

Habit. Occurring on the leaves associated with a curling that is

probably due to the presence of the insect. Scale of the female circular,

about .75 mm. in diameter, slightly convex and of a distinctly yellowish

color ; exuviae subcentral, the first naked, the second covered with secre-

tion ; ventral scale quite thick. Scale of male w-hite, elongate with an

obscure median carina and with the exuvium at one end. Frequently

many males are to be found massed about a female, and in this case many
long, curling threads of wax arise from the mass.

Morphological characteristics. Adult female 1 mm. long, of the

usual turbinate form, the thorax not separated from the abdomen by a
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constriction, the abdominal segments projecting but little at the margins.

Cephalothorax quite heavily chitinizecl cephalad of the mouthparts. Mar-

gins of the abdominal segments with at the most a few very minute gland

spines and with numerous small ducts. Dorsum with a submcdian group

of small ducts on each side of each abdominal segment.

Fig. 22.

—

Pscudosiaspis riicUiae n. sp. : pygidium of adult and antenna of first

stage.

Pygidium (Fig. 22) rather acute at the apex. Median lobes quite

large, prominent, straight and with their apices nearly truncate. Second

and third pairs consisting merely of an acute prominence. Between the

second and third lobes are two small gland spines and beyond the third

lobes a series of such spines arranged singly. Dorsal ducts rather few,

somewhat smaller than those of the margin, the arrangement as indicated

in the figure. Microducts very minute and short. Anal opening moder-

ately large, about one-fourth of the length of the pygidium from its apex.

Ventral side apparently without tubular ducts. Circumgenital pores

lacking.

Second stage with the pygidium very closely resembling that of

the adult, diiiFering only in having very few ducts.

First stage larva with the antennae (Fig. 22) 6-segmented, the

terminal segment neither elongate nor annulate. Pygidium with a

single pair of very small lobes.

Notes : I know of no species that this closely resembles.
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Pseudodiaspis magna n. sp.

Figs. 23, 24, 25, 26B.

Type from an undetermined shrub on the beach at La Paz.

Habit. Occurring on the stem and twigs of the host. Scale of

the female 3.5^ mm. in diameter, nearly circular, flat, white or gray

and of very firm texture ; exuviae submarginal, the first naked, the

second normally covered with secretion. Scale of male resembling

that of the female in color and texture, slightly elongate with the

exuvium at one end.

Fig. 23.

—

Pseudodiaspis magna n. sp. : A, adult female ; B, pygidium of first stage

;

C, extremity of microduct; D, antenna of first stage.

Morphdlogical characteristics. Adult female (Fig. 23A) 2.5 mm.
long, form somewhat elongate, the cephalothorax not separated from

the abdomen by a constriction. Derm at maturity everywhere heavily

chitinized. Abdominal segments with at the most a single gland spine,

but with many small ducts at each lateral margin and with submedian

groups of ducts on the dorsum.

Pygidium (Fig. 24) large and heavily chitinized, with two pairs

of lobes which, relatively to the rest of the pygidium, are very small.

Median pair (Fig. 26B) rather widely separated, their mesal margins

diverging somewhat, the apex deeply notched. Second pair much

smaller than the first, tooth-like. Between the first and second pairs is
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a small gland prominence, beyond the second pair a large spine, followed

by a large gland spine, a prominence that perhaps represents the third

lobe, a spine, a large gland spine, and at wide intervals two more sjjines

followed by a single gland spine. The lobes and the margin, including

the mouths of the submarginal pores, are very heavily chitinized. Mar-

ginal ducts quite short and stout, somewhat larger than those of the

Fig. 24.

—

Pseudodiaspis magna n. sp. : pygidium of adult.

dorsum which are numerous and arranged in irregular rows as indi-

cated in the figure. Microducts, opening at the apices of the gland

spines, numerous, long and slender, the apices of the ducts of the type

indicated in Fig. 21C. Anal opening small, placed well toward the apex

of the pygidium. Ventral side apparently without tubular ducts. Cir-

cumgenital pores lacking.

Second stage with the pygidium (Fig. 25) with the lobes as in the

adult but with practically no dorsal ducts.

First stage, with the antennae (Fig. 23D) 6-segmented, the terminal

segment neither elongate nor annulate, the third segment noticeably

long; pygidium (Fig. 23B) with a pair of large, toothed lobes and be-

tween these a pair of very small simple lobes.

Notes: This species is evidently quite close to P. dentilobis Ckll, the

description of which follows, but it is apparently distinct. The two species differ

chiefly in the form of the lobes (compare Fig. 26B and 26C) the lobes in denti-

lobis being distinctly truncate while in magna they are acute. Also the marginal

ducts of dentilobis are noticeably longer and more slender.
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Fig. 25.

—

Pseudodiasf'is nujgua n. sp. : pygidiuni of second stage.

mt fl^ t

Fig. 26.—Margin of pygidium of: A, Pseudodiaspis frosopidis n. sp. : B, Psei

dodiaspis magna n. sp. : C, Pseudodiaspis dentilobis Ckll.
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Pseudodiaspis dentilobis Ckll.

Fig. 26C.

1898. Aspidiotus (Pseudodiaspis) dentilobis Ckll., Ann. Mag. Nat. Hist., (7)

1 :438.

Type from undetermined host and from Acacia and Mimosa at

Cuatla, Mexico.

Habit. Scale of the female about 2 mm. in greatest diameter,

slightly oval, moderately convex, gray or blackish ; exuviae submarginal,

the first bare, the second normally covered with secretion. Scale of

male resembling that of the female in color and texture but distinctly

elongate with the exuvium at one end.

Morphological characteristics. This species is very similar to P.

magna described above. The form of the body and the general char-

acters of the pygidium are practically identical but there is a distinct

difference in the shape of the lobes, those of dentilobis (Fig. 26C) hav-

ing the lateral margins parallel and the tips distinctly truncate. Also

the ducts of dentilobis are much more slender than in magna. The first

stage is identical with that of magna.

Notes : This species has not been taken in Lower California but I am in-

cluding it because of its close relationship with P. magna and in order to make
the discussion of this genus more complete. The above notes and the accompany-

ing figure are based upon specimens labeled as from "Mimosa, Cuatla, Mexico,"

received from O. E. Bremner. and probably to be regarded as type material.

Pseudodiaspis prosopidis n. sp.

Figs. 26A, 27, 28.

Type from Prosopis sp. at La Paz. Also taken from the same host

at other places in the area visited.

Habit. Scale of the female 2.5-3 mm. in diameter, circular, flat,

white, thick and firm ; exuviae submarginal covered with secretion

;

ventral scale developed only about the margin but quite thick. Scale

of male elongate, with exuvium at one end, in color resembling that of

the female.

Morphological characteristics. Adult female (Fig. 27A) about 2

mm. long
;

general form somewhat elongate oval ; derm at maturity

heavily chitinized. Lateral margins of the abdominal segments pro-

jecting but little, with numerous pores but with no gland spines. Dorsum
of the abdomen with numerous small ducts along the posterior margins

of the segments except for a rather wide median area.

Pygidium (Fig. 28) with two pairs of prominent lobes with nearly

parallel sides and with their apices somewhat sloping; each lobe con-

tinuous at its base with a club-shaped paraphysis. Beyond the second
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lobe (Fig. 26A) is a large spine, followed by a large gland spine, and

at wide intervals another spine, a gland spine, a spine and a cluster of

three or four gland spines of which one is much larger than the others.

Tubular ducts rather small and slender, the submarginal ducts very

numerous and not larger than the dorsal ducts, the latter rather few and

Fig. 27.

—

Pseudodiaspis prosopidis n. sp. : A, adult female; B, pygidium of first

stage ; C, antenna of first stage.

Fig. 28.

—

Pseudodiaspis prosopidis n. sp. : pygidium of adult.
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arranged in fairly definite rows as indicated in the figure. Microducts,

opening at the apices of the gland spines, abundant, long and slender.

Anal opening very small, quite close to the apex of the pygidium. Ven-

tral side apparently without tubular ducts. Circumgenital pores lacking.

- Satisfactory preparations of the second stage not seen.

First stage with the antennae (Fig. 27C) rather slender, the terminal

segment neither elongate nor annulate, the third segment rather long.

Pygidium (Fig. 27B ) with a single pair of large, prominent, roundeil

lobes.

Notes : This species appears to be rather closely related to P. magna and

P. dentilobis but differs most conspicuously in the presence of paraphyses at the

bases of the lobes.

Genus PSEUDOPARLATORIA Ckll.

Pseudoparlatoria parlatorioides (Comst.).

Figs. 29, 30.

Previous records. A rather comrrion species in the tropical and

subtropical parts of the Western Hemisphere.

Fig. 29.

—

Pseudoparlatoria parlatorioides (Comst.): A, adult female; B, pygidium

of first stage; C. antenna of first stage.

Loiver California records. From oleander and an undetermined

ornamental at La Paz; Forchamuicria zvatsoni ("palo de San Juan") at

La Rivera; Cercidium sp. at Agua Caliente ; Asclcpias suhulata, banana

and guava at San Jose del Cabo ; Celosia floribnnda ("bledo'") and

Elaphrium microphyllum ("torote") at Cabo San Lucas; avocado at

Todos Santos.
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The accompanying figures will supplement the original description.

I may note that there is some variation in the number of groups of

circumgenital pores, there being at times five groups. In the first stage

Fig. 30.

—

Pseudoparlatoria parlatorioides (Comst.) : pygidium of adult.

larva the antennae are 5-segmented (Fig. 29C), the terminal segment

long and distinctly annulate as in the typical Aspidiotine forms, although

the species certainly belongs in the Diaspis series. The pygidium of the

first stage (Fig. 29B) bears two pairs of small, notched lobes.

Genus CHIONASPIS Sign.

Chionaspis distichlii n. sp.

Fig. 31.

Type from Distichlis spicata along the beach at the Eureka ranch

near La Rivera.

Habit. Occurring on the upper side of the leaves. Scale of female

of the form usual to the genus, quite narrow, about 1 mm. long, the

first exuvium naked, the second covered with secretion. Scale of male

but little shorter than that of the female, non-carinate.

Morphological characteristics. Adult female about .75 mm. long,

the derm membranous throughout except for the pygidium ; the mar-

gins of the abdominal segments projecting but little, with numerous

small ducts but without gland spines except on the first segment anterior

to the pygidium. Dorsum of the abdomen with a few very small ducts.
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Pygidium (Fig. 31 j with three pairs of lobes, the median pair alone

well developed, these simple and rounded at the tip, the second and

third pairs very small, simple and scarcely projecting beyond the margin.

F"ig. 31

—

Chionaspis distichlit n. sp. : pygiclium of adult.

Near the base of each lobe is a pair of quite large gland spines and be-

tween the third pair and the anterior margin of the pygidium is a single

gland spine. The marginal and submarginal ducts are quite large, those

of the dorsum for the most part smaller, all very few, their arrangement

as indicated in the figure. Anal opening quite large, somewhat in ad-

vance of the center of the pygidium. Microducts all very minute.

Ventral side with three row^s of very small tubular ducts and with three

or four pairs of quite large spines at some distance from the margin.

Circumgenital pores in three groups of 10-15 pores.

Second stage closely resembling the adult except for the absence

of all but the marginal ducts.

First stage with the antennae 6-segmented, all the segments very

short except the first and sixth which are slightly elongate, the latter

not annulate. Pygidium without lobes but with two or three pairs of

gland spines.

Notes : This species is a member of a rather characteristic grass-infesting

group to which belong such forms as C. spartiuae. From this, the only American

member of the group, it diflfers in the inconspicuous lobes and the small number

of dorsal ducts.
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Chionaspis pinifoliae (Fitch).

Prezious records. Widely distributed throughout the United States

on various conifers.

Lower California records. From Pinus cemhroidcs at La Laguna.

Chionaspis quercus Comst.

Previous records. Widely distributed throughout the United States

on various species of oaks.

Lotver California records. From Quercus brandegeei at Triunfo,

Santiago and La Laguna.

*

Genus LEPIDOSAPHES

Lepidosaphes acuta n. sp.

Figs. 32, 33.

Type from an undetermined shrub at Cabo San Lucas.

Habit. Occurring on the twigs. Scale of the female of the type

common to the genus, white, about 2.5 mm. long, the exuviae covered

with secretion. Scale of male resembling that of female in form and

texture.

Fig. 32.

—

Lepidosaphes acuta n. sp. : A. adult female; B, pygidial margin of first

stage ; C, antenna of first stage.

Morphological characteristics. Adult female (Fig. 32A) about 2

mm. long, the derm tending to be quite heavily chitinized, especially on

the cephalothorax. Cephalothorax elongate, with faint intersegmental

constrictions, not sharply separated from the abdomen. Margins of the
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abdominal segments not projecting, without gland spines but with a

few small ducts.

Fig. 33.—Lcpidosaplics acuta n. sp. : pygidium of adult.

Pygidium (Fig. 33) acute at apex, terminating in a pair of rather

small, pointed median lobes, which are notciied on the lateral margin.

Second pair of lobes but little more than tooth-like projections which are

somewhat bilobed. Gland spines entirely lacking. Tubular ducts quite

numerous, scattered, all rather small, those of the dorsum as large as

those of the margin, their distribution as indicated in the figure. Anal

opening quite large, close to the anterior margin of the pygidium.

Ventral side apparently without tubular ducts. Circumgenital pores

lacking.

Second stage closely resembling the adult, but with fewer ducts.

b^irst stage with the antennae (Fig. 32C) 5-segmented, the terminal

segment short and not annulate. Pygidium. (Fig. 32B) with two pairs

of lobes.

Notes: This species is certainly not congeneric with the type of Lepido-

saphes, but I refer it here for the present. I know of no other species that it at

all closely resembles.

Lepidosaphes calcarata n. sp.

Figs. 34, 35.

Type from Haenwtoxylon horcale ("palo de brazil") at La Paz.

Also from Acacia flcxicauUs ("palo de fierro") at La Paz; Cassia occi-

dentalis ("palo de zorillo") and Lysilonm' sp. ("palo bianco"), at Mira-

flores.
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Habit. Occurring on the trunk and limbs. Scale of female of the

type common to the genus, about 2.5 mm. long, quite broad posteriorly,

sometimes strongly curved ; exuviae naked, yellow. Scale of male not

observed.

Fig. 34.

—

Lcpidosaphcs calcarata n. sp. : pygidium of adult.

Morphological characteristics. Adult female (Fig. 35A) about 2

mm. long, the derm membranous throughout or with the cephalothorax

tending to be somewhat chitinized. Cephalothorax not divided by in-

tersegmental constrictions and not sharply separated from the abdomen.

Margins of the abdominal segments projecting somewhat, each with

several small ducts, several gland spines and with a rather conspicuous

chitinous spur (Fig. 35C) which bears one or two ducts which open near

the apex.

Pygidium (Fig. 34) somewhat acute, with two pairs of lobes.

Median lobes prominent, close together, their apices sloping and crenu-

late. Second lobes of the same shape as the first but smaller, not bilobed.

Between the first and second lobes are two very small gland spines and

at the base of the second lobe there is at each angle a large pore with

a heavily chitinized rim. Beyond the second lobe are two large gland

spines followed by three large pores with chitinous rims, a spine, two

large gland spines, a large pore, three gland spines and a spur. Dorsal

ducts somewhat smaller than those of the margin, arranged in rather

definite rows as indicated in the figure. Microducts very small. Anal
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opening somewhat cephalad of the center of the pygidium. Ventral side

with two or three rows of very small ducts. Circumgenital pores lacking.

Second stagfc closelv resembling the athilt but with few ducts.

Fig. 35.

—

Lepidosaphes calcarata n. sp. : A, adult female ; B, pygidial margin of

first stage; C, lateral margin of an abdominal segment of adult female;

D. antenna of first stage.

First stage with the antennae (Fig. 35D) 6-segmented, the terminal

segment neither elongate nor annulate. Pygidium (Fig. 35B) with the

lobes well developed, the median pair very small, almost fused, the sec-

ond pair quite large and with the tip tw'ice notched, the third and fourth

pairs like the second but very small.

Notes : This species, like the preceding, is not a Lepidosaphes and is merely

referred to this genus temporarily. I know of no species that closely resembles it.

Lepidosaphes concolor (Ckll.).

1919. Lepidosaphes concolor (Ckll.), Ferris: "Contribution to the Knowledge of

the Coccidae of Southwestern United States," Stanford University Pub-

lications, p. 60, fig. 33.

Previous records. From A trip!ex in Texas, New Mexico and Cali-

fornia.

Lozcer California Records. From Encelia farinosa and Franseria

sp. at Todos Santos, and Pedilanihus macrocarpa ("candelilla") near

Pescadero.

Notes : The specimens from these hosts agree very closely with typical

examples.
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Lepidosaphes gloveri (Pack.).

Previous records. A widely distributed tropical and subtropical

species infesting citrus fruits.

Lozver California records. From orange at San Bartolo.

Lepidosaphes mimosarum (Ckll.).

Fig. 36

1903. Mytilaspis mimosarum Ckll., Entomologist, 36 :45.

Previous records. From Mimosa sp., Zapotlan, Mexico.

Lozver California records. On Mimosa sp., at San Pedro.

Fig. S6.—Lepidosaphes mimosarum (Ckll.) : pygidium of adult.

Habit. Occurring for the most part beneath the surface of the

ground but occasionally on the twigs or even on the leaves. Scale of

female of the type common to the genus, about 2 mm. long, gray or

brown, rather slender, frequently curved ; exuviae naked. Scale of male

in form resembling that of the female but lighter in color.

Morphological characteristics. Adult female about 1 mm. long,

derm membranous throughout except for the pygidium. Cephalothorax

not greatly elongate, not divided by intersegmental constriction and not

sharply separated from the abdomen. Lateral margins of the abdominal

segments projecting but little, each with two or three small gland spines

and several small ducts. Dorsum of abdomen without ducts.
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Pygidium (Fig. 36) with the median lobes alone well developed,

these large, low and broad, with the tips rounded and slightly crenulate.

Second pair of lobes represented merely by a small, toothlike projection.

Between the first and second lobes is a small gland spine and a pore

l)rominence bearing a rather large pore with chitinoiis rim. Beyond the

second lobe are two large gland spines followed by two gland promi-

nences bearing large pores with chitinoiis rims, then a spine, two more

large gland spines, two large submarginal pores, a spine, two gland

spines, and another submarginal pore. All the submarginal pores with

conspicuous chitinous rims. Dorsal ducts -^considerably smaller than

those of the margin, rather few, arranged as indicated in the figure.

Microducts very small. Anal opening large, quite close to the anterior

margin of the pygidium. Ventral side with three rows of very small

ducts. Circumgenital pores in three groups, the cephalic group with 5-6

pores, the others with 10-20.

Notes: Tliis determination has been confirmed hy Mr. Morrison who has

compared specimens with tlie mounts from tlie type material in the National

Collection.

Lepidosaphes obtecta n. sp.

Figs. Z7, 38.

T\pc from Aiy\plc.\' sp.. at La Paz. Also from a species of Acacia

or Mimosa and from Poiiqiiicria f^citiusiilaris ("palo de Adan") at La

Paz.

Fig. 37.—Lepidosaphes obtecta n. sp. : pygidium of adult.
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Habit. Occurring in cracks in the bark. But a few specimens

were found and in each case the scale was destroyed in searching- for it.

The second exuvium is very large but does not inclose the adult.

Fig. 38.

—

Lepidosaphcs obtccta n. sp. : .A., adult female; B, pygidial margin of

first stage; C, extremity of microduct; D, antenna of first stage.

Morphological characteristics. Adult female (Fig. 38A) about

.75 mm. long, elongate oval, tapering posteriorly, derm membranous

throughout except for the pygidium, the greater part of the body oc-

cupied by the cephalothorax. Margins of the abdominal segments pro-

jecting but little, without gland spines but with numerous small ducts.

Dorsum of the abdomen without ducts.

Pygidium (Fig. 37) rounded, bearing two, or perhaps three, pairs

of lobes. Median pair quite large with a deep notch on the outer margin,

separated by a small space in which are two small gland spines. Second

pair very small, low and rounded. Between the first and second pairs

is a small gland spine and a pore prominence. Beyond the second lobe

is a rather large gland spine, a pore prominence, and a sharply pointed,

chitinous prominence, a small chitinous tooth, a spine and two gland

spines. Ducts few. those of the dorsum smaller than those of the margin.

their arrangement as indicated in the figure. Microducts very long and

slender, terminating in a structure of the type indicated in Fig. 37C.

Anal opening moderately large, somewhat cephalad of the center of the

pygidium. Ventral side with three rows of small ducts. Circumgenital

pores lacking.

Second stage resembling the adult but without dorsal pores.



118 Report upon a Collection of

First stage with the antennae (Fig. 38D) 5-segmcnted, the terminal

segment neither elongate nor annulate, the pygidium (Fig. 38B) with a

single pair of rather large lobes.

Notes: This is a very peculiar species of doubtful affinities that I place

in Lepsidosaphes only because of the lack of a better place.

Lepidosaphes peninsularis n. sp.

Figs. 39, 40.

Type from Porophylluni gracilis ("yerba del venado") between La

Paz and San Pedro. Also from the same host at Agua Caliente ; Asc-

lepias snbulata at La Paz and San Jose del Cabo ; undertermined Eu-

phorbiaceous shrub at La Paz.

Fig. 39.

—

Lepidosaphes peninsularis n. sp. : pygidium of adult.

Habit. Occurring on the stems and leaves of the host. Scale of

female of the form common to the genus, about 3 mm. long, straight,

white, or slightly brown ; exuviae covered with secretion. Scale of male

similar to that of female but smaller.

Morphological characteristics. Adult female (Fig. 40A) about 2

mm. long, derm membranous except for the pygidium ; margins of the

abdominal segments projecting but little, wathout gland spines but with

numerous small ducts. Dorsum of the abdomen practically without

ducts.

Pygidium (Fig. 39) rounded, with two pairs of lobes. Median

pair widely separated, short, rounded. Second pair small, distinctly
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bilobed. Between the first and second lobes is a very small gland spine

and pore. Beyond the second lobes is a very small gland spine followed

by two submarginal pores, a spine, a gland spine, two submarginal pores.

Fig 40.

—

Lepidosaphes pcninsularis n. sp. : A, adult female ; B, pygidial margin of

first stage; C, antenna of first stage.

a spine, two submarginal pores, a spine and a single pore. Submarginal

pores with chitinous rims. Dorsal ducts smaller than those of the

margin, scattered, their arrangement as indicated in the figure. Micro-

ducts very small. Anal opening large, near the center of the pygidium.

Ventral side with a few very small ducts. Circumgenital pores in five

groups of 5 to 12 pores.

Second stage very similar to adult but lacking dorsal ducts.

First stage with the antennae (Fig. 40C) 5-segmented, the ter-

minal about as long as the others combined and distinctly annulate

;

pygidium (Fig. 40B) with one pair of quite large lobes.

Notes: This species is very close to L. concolor (Ckll.), but it differs from

the latter in the low, rounded and rather widely separated median lobes. In

the numerous specimens of both species that I have examined I have found no

intergradation.

Genus ODONASPIS Leon.

Odonaspis litorosa n. sp.

Figs. 41, 42.

Type from Rachidospermum mexicanmn on the beach at the Eureka

ranch near La Rivera. The host is a coarse, stifif beach grass that is

known only from this region.
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Habit. Occurring beneath the sheathing base of the leaves. Scale

of female 2.5 mm. long, elongate oval, while. First exuvium naked,

second white. Ventral scale continuous with the dorsal scale, thick,

composed in part of the ventral portion of the second exuvium. Scale of

the male of the type common to the genus.

Fig. 41.

—

Odovaspis litorosa n. sp. : pygidium of adult.

Morphological characteristics. Adult female (Fig. 42B) about 1.25

mm. long, elongate oval, derm membranous except for the pygidium and

the margins of the abdominal segments. Lateral margins of the ab-

dominal segments with great numbers of small ducts.

Pygidium (Fig. 41) without definite lobes but with two pairs of

small and quite widely separated paraphyses. Dorsum with a great

number of small ducts. Anal opening quite small, somewhat cephalad of

the center of the pygidium. Ventral side with numerous small ducts,

these confined to a broad marginal zone. Circumgenital pores numerous,

arranged in three more or less confluent groups.

Second stage with the ducts almost lacking, the pygidium (Fig.

42A) with two pairs of paraphyses as in the adult and with a series of

acute points along the margin.

First stage with the antennae (Fig. 42C) 5-segmented, the third

segment quite long, the terminal segment somewhat elongate and slight-

ly annulate; pygidium (Fig. 42D) with a single pair of small lobes.
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Notes : Of the species known to me this most closely resembles O. ruthae

Kotinsky, an Hawaiian species, from which it differs chiefly in the presence of

the second pair of paraphyses.

Fig. 42.

—

Odonaspis litorosa n. sp. : A, pygidium of second stage; B, adult female:

C, antenna of first stage ; D, pygidium of first stage.

Odonaspis fistulata n. sp.

Fig. 43.

Type from Distichlis spicata at Ptinta Palmilla near San Jose del

Cabo.

Habit. Occurring beneath the sheathing bases of the leaves or on the

upper surface of the leaves near the base. Scale of female about 2.5 mm.
long, white, somewhat elongate with the exuviae near one end and naked

;

ventral scale thick, continuous with the dorsal scale, and composed in part

of the ventral portion of the second exuvium as is common in this genus.

Scale of male white, somewhat elongate, with the exuvium near one end.
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Morphological characteristics. Adult female about 1 mm. long, some-

what elongate oval, in general resembling 0. litorosa; derm membranous

except for the pygidium and the lateral margins of the abdominal seg-

ments. Lateral margins of the segments with many small ducts.

Fig. 43..

—

Odonaspis fistulata n. sp. : A, pygidium of adult; B, pygidial margin of

first stage ; C, antenna of first stage.

Pygidium (Fig. 43A) without lobes or paraphyses but with a median

notch which is continuous with a tubular invagination which extends into

the pygidium, and from the inner extremity of which there arises a cluster

of slender ducts. Tubular ducts small, extremely numerous. Anal open-

ing quite small, placed well toward the anterior margin of the pygidium.

Ventral side with a few ducts, these confined to a broad marginal zone.

Circumgenital pores present, numerous, arranged in three more or less

confluent groups.

Second stage with the pygidium practically as in 0. litorosa but with

the tube present and with but the first pair of paraphyses developed.

First stage with the antennae (Fig. 43C) quite short and stout,

5-segmented, the third segment not elongate, and the terminal segment
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neither elongate nor annulate ; pygidium ( Fig. 43B ) with a single pair

of widely separated lobes.

Notes : While this species is in most respects quite typical of the genus

Odonaspis the presence of the invaginated apical tube is a peculiarity which it

shares with but one other species, O. canaliciilata Green. The latter species has

been recorded only from India but in spite of the great geographical separation

the two are certainly very closely related, differing chiefly in the fact that in the

Indian species the circumgenital pores are lacking and the apical invagination

extends nearly to the anal opening.

(^.enus ASPIDIOTUS Bouche.

Aspidiotus candidulus Ckll.

1919. Aspidiotus candidulus Ckll., Ferris: "Contribution to the Knowledge of

the Coccidae of Southwestern United States," Stanford University Pub-

lications, p. 63, fig. 35.

Previous records. From Prosopis velutina, Tucson. Ariz.

Lower California records. From yucca at Todos Santos.

Aspidiotus chortinus n. sp.

Figs. 44, 45.

Type from Chaetochloa caudata at San Jose del Cabo.

Habit. Occurring beneath the sheathing bases of the leaves. Scale

of female 1.5-2 mm. in diameter, white, quite thick and firm, circular or

Fig. 44;

—

Aspidiotus chortinus n. sp. : pygidium of adult.
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subcircular, with the exuviae subcentral, covered with secretion ; ventral

scale thick, composed in part of the ventral portion of the second exuvium.

Scale of male quite elongate oval, with the exuvium at one end, in color

and texture resembling that of the female.

Fig. 4S.—Js[yidiotus chortimis n. sp. : A, adult female; B, pygidial margin of

lirst stage ; C, antenna of first stage.

Morphoto ii^ical characteristics. Adult female (Fig. 45A) 1.5 mm.

long, of ordinary form; derm membranous or with the anterior portion

of the cephalothorax somewhat chitinized.

Pygidium (Fig. 44) rather short and broad, with the median lobes

alone well developed, these large and broad, the lateral margins parallel,

the apex truncate and with two deep notches. Second lobes broad and

very low. Spines at the bases of the lobes quite long and conspicuous.

Plates small but numerous ; one or two that are very small, between the

first and second lobes, and as many as ten beyond the second lobes, these

variable in form, some being simple, others slightly branched. Dorsal

ducts very few, small and slender, arranged as indicated in the figure.

Anal opening quite large, scarcely more than twice its own diameter

from the posterior margin. \'entral side with a very few small ducts,

without paragenital pores. \'aginal opening flanked by a pair of elongat-

ed chitinized areas.

First stage with the antennae (Fig. 45C) 5-segmented. the terminal

segment quite elongate and annulate; pygidium (Fig. 45B) with two

pairs of widely separated lobes, the outer pair very small.

Notes: This species is very close to A. graminellus Ckll.. a species that has

been recorded from Colorado and New Mexico. It differs chiefly in the much
greater development of the plates, both in number and size, and in the much
fewer and smaller dorsal ducts. It is possible that it will prove to be a sub-

species of graminellus.
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Aspidiotus diffinis Newst.

Figs. 46, 47A, 47B.

F'ig. 46.

—

Aspidiotus diffinis Newst.: pygidinm of specimen from guava at La Paz.

Fig. 47.

—

Aspidiotus diffinis Newst.: A, pygidial margin of specimen from guava

at La Paz ; B, pygidial margin of specimen from Liriodcndron in New
Jersey; Aspidiotus rapax Comst. : C. pygidial margin of specimen from Ccano-

thus in California.
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Previous records. From Canada, eastern United States, Mexico, and

the West Indies, on various hosts.

Loiver California records. From guava at La Paz.

Notes: In all respects this species is so very similar to A. rapax Comst.,

that the two may very easily be confused, the general characters of the pygidium

being practically identical. My specimens present a considerable amount of varia-

tion in the number and size of the plates (Figs. 47A, B) but they appear con-

stantly to differ from rapax (Fig. 47C) in the more or less deeply notched sec-

ond lobe and the much finer branching of the plates.

As an additional host and locality, I may add Liriodcndron tulipiferae in

New Jersey, (col. Doanc) and "shade tree" at Raleigh, North Carolina, (from

collertion of R. S. Wnglum).

Aspidiotus densiflorae Bremner.

1920. Asipidiotus densiflorae Bremner, Ferris: "Scale Insects of the Santa Cruz

Peninsula," Stanford University Publications, Biological Sciences. 1:1:50,

fig. 27.

Previous records. From Pasania densiflorae ("tan oak") and Qner-

cus chrysolepis in CaUfornia.

Lower California records. From an herbarium specimen of Quer-

cus tomentella from Guadeloupe Island, an island about two hundred

miles off the Pacific coast of the peninsula.

Aspidiotus lataniae Sign.

1899. Aspidiotus lataniae Sign., Green: Ent. Man. Mag., 35:181.

Previous records. A widely distributed tropical, subtropical, and

greenhouse species.

Lozi'cr California records. From Forchammeria tvatsoni ("palo de

San Juan") at La Paz; Karzcinskia humholdtiana between Cabo San Lu-

cas and Pescadero ; mango at San Bartolo.

Notes: .\s there has been much confusion concerning the proper applica-

tion of the name lataniae I may point out that I am using the name for the

species described by Green in the reference cited above. This appears to be

the species that has ordinarily passed under the name of A. cydoniae Comst.

Aspidiotus osborni Ckll. and New^ell.

1920. Aspidiotus osborni Ckll. Ferris: "Scale Insects of the Santa Cruz Penin-

sula." Stanford University Publications. Biological Sciences, 1:1:51, fig. 29.

Previous records. Widely distributed on various species of oak in

the United States.

Loiver California records. From Quercus brandegeei near Santiago.

Notes : I have but a single specimen from Lower California, this agreeing

quite closely with typical osborni except in having the plates somewhat larger.
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Aspidiotus pedilanthi n. sp.

Fig. 48.

Type from Pedilanthus macrocarpa ("candelilla") near Pescadero.

Also from Horsfordia sp. at San Pedro ; Franseria sp. at Todos Santos

;

Populus sp. at San Jose del Cabo.

Habit. Occurring for the most part on the crowns of the host. Scale

of female circular, about 1.5 mm. in diameter, flat, gray, exuviae submar-

ginal, covered. Scale of male slightly elongate.

Fig. 48.

—

Aspidiotus peJilanthi n. sp. : pygidium and pygidial margin of specimen

from type host.

Morphological characteristics. Adult female 1.6 mm. long, of the

normal turbinate form, menbranous or with the cephalothorax tending

to be somewhat chitinous. Margins of the adbominal segments without

ducts.

Pygidium (Fig. 48) entirely without plates and with the lateral lobes

entirely obsolete. Median lobes prominent, straight, and with a distinct

subapical notch on the outer margin. First poriferous furrow with the

paraphyses well developed, the inner paraphysis distinctly clavate, the

outer straight and slender. Second furrow with the paraphyses quite

small. Tubular ducts quite small and slender, quite numerous, arranged

as indicated in the figure. Anal opening small, slightly cephalad of the

apex of the first paraphyses. Ventral side with a few very minute mar-

ginal and submarginal ducts. Paragenital pores lacking. Vaginal open-

ing flanked by a pair of elongated chitinized areas.
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Notes: This species is certainly very close to A. coursetiae Marlatt, from

northwestern Mexico, and //. coviUcae Ferris (which is perhaps a synonym of

coursetiae) from Arizona. It differs from both in the complete absence of para-

genital pores. It is not impossible that the examination of a large enough series

would show an intcrj,^radation in this respect as coursetiae is described as having

the number of pores in each group very small.

Aspidiotus rapax Coni.st.

Previous records. A cosmopolitan species on inntimerable hosts.

Lozver California records. From Rlius lanrina at Ensenada ; Pith-

ccolobiiim dnlcc ("guamuchil" ) at Miraflores; Heteromelcs arbntifolia

and Arbutus peninsidaris at La Laguna.

Aspidiotus spinosus Comst.

Fig. 49.

Previous records. A greenhouse species, previously recorded from

Washington, D. C, and from England.

Lower California records. From cultivated grape and asparagus

fern at La Paz.

Fig. 49.

—

Aspidiotus spinosus Comst.: pygidium of specimen from grape at La Paz.

Notes: This determination has been confirmed by Mr. Morrison, who has

compared specimens with the type. I present a figure of the pygidium.
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Genus CHRYSOMPHALUS Ashmead.

Chrysomphalus aonidum (Lin.).

Previous records. A widely distributed tropical and greenhouse

species.

Lozver California records. From an undetermined ornamental at

La Paz.

Chrysomphalus enceliae n. sp.

Fig. 50.

Type from a large composite, Encelia palmeri, in the canyon at

Todos Santos.

Fig. 50.

—

Chrysomphalus cnccUae n. sp. : P3'gidium of adult.

Habit. Occurring on the trunk of the host, sometimes concealed be-

neath loose bark. When not thus concealed the dorsal scale becomes very

easily detached, leaving the conspicuous white ventral scale. Scale of

female roughly circular, flat, black, hard and brittle, 2-2) mm. in diameter.

Scale of male not identified.

Morphological characteristics. Adult female about 2 mm. long, of

the normal turbinate form, the anterior portion of the cephalothorax

tending to be quite heavily chitinized.

Pygidium (Fig. 50) heavily chitinized, short and broad. Four

pairs of lobes present, the median pair quite large, the others mere pro-

jections, all rounded at the apex. Paraphyses well developed, rather short
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and stout, arranged as follows: One at each basal angle of the median

lobe, the outer the longer ; one at the base of the second lobe, this quite

short; three at the inner basal angle of the third and fourth lobes, the

middle one of each group the longest. Tubular ducts few, slender, and

inconspicuous, confined, except for one or two, to the margin beyond

the third pair of lobes. Anal opening quite small, slightly caudad of the

center of the pygidium. Ventral side with numbers of very minute

ducts. Paragenital pores lacking.

First stage identical with that of C. indiiratus n. sp. (Fig. 52D)

which is described below, except that the terminal segment of the anten-

nae is slightly shorter.

Notes: Of the species known to me this most closely resembles C. nigro-

punctatus (Ckll.), from Mexico, from which it differs essentially only in the ab-

sence of the paragenital pores.

Chrysomphalus induratus n. sp.

Figs. 51, 52.

Type from Pinus cembroidcs at La Laguna. Also from Quercus

hrandegeei between Cabo San Lucas and Pescadero ; undetermined mi-

mosaceous shrub at San Bartolo and Vachellia farnesiana at Todos San-

tos.

Fig. 51.

—

Chrysomphalus induratus n. sp. : pygidium of specimen from Pinus

cembroides.
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Habit. Occurring on the bark of the host, those on pine being

chiefly on the smaller twigs, the dorsal scale becoming detached very

easily. Scale of female circular, about 2 mm. in diameter, black, flat, hard

and brittle. Ventral scale very thin. Scale of male not identified.

Morphological characteristics- Adult female (Fig. 52E) of the

usual turbinate form, the derm membranous except for the anterior por-

tion of the cephalothorax, which tends to be more or less heavily chiti-

nized anteriorly.

Fig. 52.

—

Chrysomphalus induratus n. sp. : A. pygidial margin ; C, antenna of

first stage; D, pygidial margin of first stage; E. adult female. Chrysom-

phalus lilacinus Ckll. : B, pygidial margin of adult.

Pygidium (Figs. 51, 52A) rather acute, the median lobes promi-

nent and rounded, the second and third consisting of but little more than

slight projections. Paraphyses well developed, arranged as follows: a

rather long paraphysis at inner basal angle of each median lobe and one

about twice as long at the outer angle ; one at each angle of second lobe,

the inner of these the longer but not exceeding half the length of the

outer paraphysis of the median lobe ; one very small, between the second

and third lobes, followed by one about as long as the longest of the

median paraphyses and one less than half as long at base of third lobe:

two beyond the third lobe. Plates entirely lacking. Ducts long and

slender, few, their pores confined to a marginal area beyond the third

lobes. Anal opening small, slightly cephalad of the median paraphyses.

Ventral side with a few very small ducts. Paragenital pores lacking.
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First stage with the antennae (Fig. 52C) 5-segmented, the terminal

segment much elongate and annulate; pygidium (Fig. 52D) with a single

pair of prominent median lobes.

Notes: This species is quite close to C. lilacinus Ckll., a species that has

been recorded from oaks in southwestern United States and northern Mexico.

However, the lobes in lilacinus (Fig. 52B) are much larger, the paraphyses are

much longer and somewhat differently arranged.

Genus TARGIONIA Sign.

Targionia yuccarum (Ckll.).

1919. Targionia covilleae Ferris, Ferris : "Contribution to tlie Knowledge of the

Coccidae of Southwestern United States," Stanford University Publi-

cations, pp. 66, 68, fig- 38.

1920. Targionia yuccarum (Ckll.), Ferris: Can. Ent., 52:64.

Previous records. From Yucca and Chrysothamnus in New Mexico.

Covillea glutinosa in Arizona and undetermined host in Mexico.

Lower California records. From A triplex sp. at La Paz.
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INTRODUCTION

The material on which the present avocational studies are based, was
collected chiefly in California, the smaller part having been taken in

Washington, Oregon, Nevada, Lower California and Islands off the

coast. The following Coleoptera are described as new to science : Twenty
species and one subspecies of Listrus; two species and one variety of

Dasytes; one species of Dasytastes; one species and the genus Listri-

morpha; two species of Glyptoscelis; two species of Centrioptera; three

species of Schisillus ; one species of Coniontis ; one species of Coniontides
;

one species of Eusattus ; five species and three races of Eleodes and three

species of Helops. Notes on a few other species are also given. At all

times an effort has been made to examine long series, and uniques have

been considered only when they presented well marked characters, and

even then collateral evidence was at times obtained from colleagues or

collectors in the field.

I am greatly indebted to the California Academy of Sciences for the

privilege of studying the material in the collection of its entomological

department ; also, to Mr. Van Duzee, curator of the department, for

personal favors. The following friends and collectors have responded

generously to my requests for material and, to them I express my sincere

thanks : Mr. J. O. Martin for the liberal gift of specimens from the

Bear Lake region in San Bernardino County, and Mr. F. W. Nunen-

macher for similar gifts and the opportunity of studying long series of

specimens from different regions in California. Mr. Chas. Liebeck of

Philadelphia very kindly loaned the material in his collection. To Mr.

H. C. Fall, Mr. Chas. L. Fox and Mr. O. N. Sanford my appreciation is

due for less extensive but none the less valuable assistance.
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PART I.

Family Melyridae.

As recently decreed by the leading Coleopterists of the United States,

the old family name Malachidae gives way to Melyridae ^
; the latter

includes three subfamilies, namely : Malachiinae, Melyrinae and Rhada-
linae.

Nothing of any extent has been written on the American Melyrinae

since Col. Casey's excellent paper published in 1895 '. Fall added a few

species in 1901 ^ and 1907 *. In 1906 ^ I described two new species of

Dasytes.

Listrus Mots.

The genus Listrus is proving to be more extensive and a less homo-
geneous aggregate than was at first suspected. Its specific units are

characterized by an elongate and more or less subparallel convex body,

more or less sparse and variegated vestiture without intermixed setae,

tarsi more or less variable as to length and stoutness, with the basal joint

of the posterior slightly longer than the second, the fifth somewhat
dilated toward the tip and canaliculate above at apex as usual throughout

the family, the anterior tibiae slender, cylindrical, usually with closely

decumbent ashy pubescence and only occasionally with two or three very

slender, distant, external spines, these being completely obsolete as a rule.

Antennae somewhat variable as to length, more or less feebly incras-

sate, only slightly though distinctly serrate, with the first joint always

much dilated and stout apically and usually darker in color, the fifth

larger than the fourth or sixth, usually triangular, sometimes the sixth

and eighth joints are smaller than the seventh, and the eleventh more or

less evenly elongate-ovoidal or obovate and obtusely acuminate or truncate

at tip. The pronotum is dilated behind the middle, with the lateral edge

more or less minutely serrulate and having an even fringe of short

superiorly recurved setae, which are almost invariably cinereous in color,

the apical angles usually more or less rounded. Epipleura very narrow

but dilated toward base, with their plane strongly inclined upward
throughout. The ungual appendages are thick, equal and fully as long

* "Leng's Catalogue of the Coleoptera of America North of Mexico," 145, 1921.

* "Coleopterological Notices," 6, Annals New York Academy of Sciences, 8,

456, July, 1895.

* "Occasional Papers," California Academy of Sciences, 8, 248-251, 1901.

* "The Coleoptera of New Mexico," Transactions of the American Entomo-
logical Society, 33, 236-240, 1907 (Malachidae).

'Entomological News, 17, 74-76, March, 1906.
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as the claws, the apical third or fourth of which is free. The ahovc

characterization has been modified from Casey.

Fall has called attention to the fact that the males of all species have

the protibiae mucronate at the tip. The spurs of the meso- and meta-

tibiae are variable, especially on the latter
;
generally moderately short and

blunt on the former. A study of the spurs and mucros will constitute a

special line of investigation. A monographic treatment of the genus
should not be attempted until a greater amount of collecting has been

done and a larger series of a greater number of species been secured.

From my own studies it is evident that for the proper description and

diagnosis of the species, attention must be paid to the structure of the

antennae, pronotum, pattern of maculation, fifth ventral abdominal seg-

ment, and the legs, especially the femora and the metatrochanters.

I have assumed that the fundamental type of maculation in its discrete

form, consisted of four transverse fasciae of more or less cinereous

pubescence that divided the dark elytral field into five dark fasciae which

may be known as the basal, post-basal, median or submedian, subapical

and apical ; it is by the extension of the light fasciae that the dark areas are

broken up, or by the diffusion and coalescence of the dark fasciae or

maculae that the varied pattern of maculation is produced. This con-

ception of a definite fundamental pattern of maculation will help greatly

in the interpretation of the species from color markings.

It is necessary to caution students who endeavor to identify the

different species, that it is absolutely essential for the proper recognition

and appreciation of antennal characters to view the several joints at

right angles to their broad surfaces, which according to my terminology

are the dorsal and ventral surfaces ; viewing the antennae edgewise

—

antero-posteriorly—determines the degree of compression. The care-

less viewing of the surface at a tangent will result in an erroneous con-

ception of the relative proportions of the parts.

It is not sufficient to simply examine the specimens with a low-power

hand lens, but with as powerful a glass as can be obtained. The failure

to recognize the many undescribed species in the past has been due to

the inability to see the abundance of good specific characters. In the

present study the binocular and stereoscopic microscopes were used.

Descriptions of New Species.

Listrus cephalicus, new species.

—

Form oblong-oval, very moderately

convex. Color black, upper surface with a bluish or subaeneous metallic

lustre; antennae and legs nigro-piceous.

Pubescence moderately short and sparse, recumbent, cinereous hairs

not abundant; brownish-black hairs arranged in an indefinite pattern in

which the maculae and fasciae observed in other species dififuse and
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coalesce, so that the prevailing color is dark. Pronotal maculae not dis-

cernible on account of the abundance of dark hairs.

Head comparatively large and moderately transverse ; eyes large and

more strongly convex in anterior two-thirds and, there unusually promi-

nent, anterior surface quite abrupt, posteriorly forming a straight line

with the tempora which are quite strongly convergent behind ; frons

broad, rather strongly and very broadly impressed, surface densely

indentato-punctate, punctures coarser and less crowded on the vertex.

Antennae long and stout, slightly compressed, gradually but not strongly

incrassate ; second joint stout, as wide as the sixth, nearly oval but

slightly narrowed at base; third subequal in length to the second, rather

strongly obconical and almost twice as long as wide ; fourth subtriangular,

about as long as wide, subserrate anteriorly, apical margin oblique and

about as wide as the seventh ; fifth subequilaterally triangular, distinctly

serrate anteriorly, apical margin oblique and about as wide as the ninth

;

sixth, seventh and eighth subequal in size, sixth triangular, about as long

as wide, subserrate anteriorly ; seventh very slightly longer, triangular

;

eighth slightly transverse and triangular ; ninth stouter, wider than long,

anterior margin not strongly arcuate ; tenth wider than long, sub-

triangular with sides distinctly arcuate ; eleventh obovate, not wider than

the tenth, truncate at tip, almost a half longer than wide.

Pronotum, almost a third wider than long, widest just behind the

middle ; apex arcuato-truncate in circular arc ; apical angles quite

broadly rounded; sides rather strongly and evenly arcuate in posterior

two-thirds, thence straight and rather strongly convergent to apex,

serrules strong, subobtuse, about as long as wide at base, fimbria rather

short and not closely placed ; base quite broadly and moderately arcuate,

rather broadly but not strongly sinuate within the basal angles, which are

more or less obtuse ; disk broadly and quite evenly convex posteriorly,

more strongly so anteriorly and arcuately declivous antero-laterally,

densely and rather strongly indentato-punctate, punctures rather coarse

and strong.

Elytra oblong, rather less than twice as long as wide, humeri some-

what prominent, base rather transverse ; disk quite coarsely punctate,

surface more or less transversely rugose or wavy, smoother toward apex

where the punctures are finer and not impressed ; feeble parascutellar

prominences rather discretely punctured and not rugose. Scutellum

quadrate.

Abdomen finely punctulate and densely microreticulate ; broad at

base, sides converging rather strongly toward apex.

Legs rather stout and somewhat long ; tarsi elongate and also stout.

Male.—Oblong-suboval. Metafemora broad and moderately flat-
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tened ; metatibiae distinctly thickened in apical two-thirds, very feebly

arcuate ; fifth ventral abdominal segment about as long as the second,

broadly and transversely truncate at apex ; a sixth segment is visible and

the under surface of the pygidium rather flat and fringed with quite short

and stout black hairs.

Female unknown.

Measurements.—Length, 3.4 mm.; width, 1.2 mm. Holotype, male,

in the collection of the California Academy of Sciences. Described from

a unique, collected by Mr. E. P. Van Duzee, on April 21st, 1918.

Type locality.—Salada Beach, San Mateo County, California.

Cephalicus is a very distinct and unique species in its prominent and

peculiarly convex eyes, broad head, stout antennae and legs, besides the

preponderance of dark hairs on the upper surface with consequent

obscuration of the maculation.

Listnts coloradensis, new species.

—

Form oblong, subovate, moder-

ately convex. Color black, surface rather dull and with a feeble bluish

lustre ; antennae piceous. legs rufo-piceous.

Pubescence very short, rather coarse and more or less squamiform,

not dense, rather inconspicuous, plumbeo-cinereous in color above but

more cinereous beneath where it is somewhat longer and closely recum-

bent ; noticeably coarse on front of the head.

Head slightly transverse, eyes rather large and moderately promi-

ment ; front broadly impressed, more strongly and somewhat bi-impressed

between the antennae, densely but not coarsely indentato-punctate, some-

times with a small subglabrous convexity close to the middle of the

epistomal base. Antennae rather short and somewhat stout and nearly

similar in the sexes; second joint slightly oblong-oval, just a little longer

than wide ; third distinctly obconical and nearly twice as long as wide

;

fourth a little stouter, subobconico-triangular and about as long as the

sixth ; fifth subequal to the ninth in width, subtriangular and serrate, very

little longer than wide and obliquely truncate at apex : sixth and eighth

subequal, quite distinctly smaller than the contiguous joints, very slightly

wider than long and feebly triangular ; seventh triangular and about as

long as wide, more prominent anteriorly than posteriorly, slightly longer

than the sixth or seventh ; ninth and tenth stouter, a little wider than long

subtriangular, sides feebly arcuate : eleventh obovate-triangular, scarcely

a half longer than wide.

Pronotum about a fourth wider than long, quite equal in width to the

elytral base ; apex arcuato-truncate in circular arc ; sides moderately

rounded in basal half, thence almost straight to the apical angles as viewed

from above, serrules small, fimbriae rather short and stout; apical angles

obtusely rounded ; base broadly arcuate, rounding evenly into the sides

;
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disk moderately convex basally, arcuately declivous antero-laterally,

densely but not coarsely indentato-punctate.

Elytra oblong-oval, about twice as long as wide, humeri rather

prominent ; disk not strongly punctate, punctures shallow, separated by a

distance equal to two or three times their diameters, surface micro-

scopically reticulate ; apex parabolically rounded, sutural angles rather

more than narrowly rounded.

Abdomen finely and sparsely punctate, surface microscopically reticu-

late.

Legs rather short.

Male.—Slightly narrower. Fifth ventral segment arcuato-truncate

at apex. Antennal joints five, six and seven similar in form, subtriangu-

lar, more prominent anteriorly than posteriorly, eighth smaller by one-

eighth.

Female.—Slightly broader. Fifth ventral rather parabolically

rounded. Antennae slightly more slender, joints six and eight smaller,

similar in form ; tenth and eleventh feebly transverse, sides arcuate and

symmetrical.

Measurements.—Length (Types), 2.9-3 mm.; width, 1-1.2 mm.
Holotype, male, and allotype, female, and two paratypes in my own

collection.

Type locality.—Colorado, without definite locality.

In senilis the pubescence is coarse, dense and cinereous, and the tenth

antennal joint is transverse ; in clavicornis the pubescence is moderately

long, not so coarse, and the tenth antennal joint is transverse as in senilis,

while in coloradensis the pubescence is coarse on the head, pronotum and

elytral base, the antennae are almost similar in the sexes, and the fifth

ventral abdominal segment is arcuato-truncate in the male. Col. Casey

has examined specimens of this species and pronounced it new.

Listrus diltttus, new species.—Sexes similar in form, oblong-oval,

subparallel and somewhat robust, moderately convex. Color black, with

a dark virido-metallic lustre ; tarsi rufous to rufo-piceous.

Pubescence very short and inconspicuous, rather plumbeo-cinereous

in color, recumbent and moderate in abundance. The maculation is

difficult of determination, dark areas invested with dark-brownish hairs.

Basal fascia is represented by a large parascutellar and a humeral macula

on each elytron ; a variable post-basal macula at middle of each which is

frequently connected to the humeral forming a lunule; median fascia

rather broad, edges feebly zig-zag, usually more or less interrupted at

suture ; subapical fascia rather wide, more or less entire and tending to

dilate on the suture, edges rather irregular ; apical maculae variable as to
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size. Pronotal central macula evidently hourglass-shaped or oval, it may
have a narrow median reentrant pale line from apical and basal margins

;

lateral semilunar lines rather obscure ; hairs darkish on front of head.

Pronotal fimbriae moderately short and pale in color.

Head somewhat transverse, front nearly plane, feebly and longi-

tudinally bi-impressed anteriorly, impressions separated by a feeble con-

vexity, which is more or less glabrous at the epistomal base, punctures

moderate, well defined, feebly impressed, separated by a distance equal

to one or two times their diameter, intervals flat, feebly indentated toward

the periphery ; muzzle short. Antennae somewhat slender and rather

long, very feebly incrassate and slightly compressed, less noticeably so in

the outer joints, somewhat dissimilar in the sexes ; first joint very stout

;

second oval, about a fourth longer than wide, narrowing slightly toward

base ; third subcylindrical, about twice as long as wide, as long as the

fourth ; fourth moderately compressed, almost subtriangular, feebly sub-

angulate anteriorly ; fifth elongate ; sixth and seventh equal in length, less

than a half longer than wide, scarcely subtriangular ; eighth a little longer

than wide, shorter than the ninth, slightly oblong-triangular ; ninth and

tenth distinctly longer than wide, somewhat oblong-triangular ; eleventh

elongate oval, slightly narrowed at apex, twice as long as wide ; outer joints

not noticeably wider.

Pronotmn alx)ut a fourth wider than long, rather evenly convex, but

more declivous antero-laterally ; apex arcuato-truncate ; apical angles

broadly rounded into the sides ; base broadly and rather strongly arcuate,

somewhat lobed, more or less sinuate laterally ; basal angles obtuse and

more or less evident but not strong; sides broadly and moderately

strongly arcuate, straighter and moderately convergent anteriorly,

serrules short, blunt to subacute, intervals equal to their base ; disk rather

discretely punctured in middle third, punctures distinct, separated by a

distance equal to one or two times their diameter, intervals more or less

glabrous centrally, more or less indentated apically and basally, laterally

very densely indentato-reticulato-punctate, surface rather dull.

Elytra oblong, about twice as long as wide, sides parallel, very feebly

arcuate, apex broadly rounded, punctures rather coarse, separated by a

distance equal to half to three times their own diameter, surface more or

less irregular from feeble transverse impressions, punctures finer and

more widely spaced toward apex.

Abdomen very finely and evenly punctured, more densely so on the

fifth segment which is unmodified in the male.

Legs moderate in length and stoutness ; femora rather stout, meta-

femora somewhat rapidly narrowed at the trochanters ; tarsi rather long

and slender.
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Male.—Usually smaller. Fifth antennal joint elongate, oblong-

triangular, broadly arcuate anteriorly, not noticeably wider than the fol-

lowing joints. Fifth ventral abdominal segment rather broadly sinuato-

truncate.

Female.—Usually larger. Fifth antennal joint shorter, more tri-

angular and more subangulate anteriorly ; all the joints rather less robust.

Fifth ventral broadly rounded at apex. Femora less stout and more

parallel.

Measurements.—Length (Types), 3-3.3 mm.; width, 1-1.2 mm.
Holotype, male, in the collection of the California Academy of

Sciences ; allotype, female, and paratypes in that of the author.

Type locality.—Blood's Meadow, Alpine County, California; col-

lected by the author on July 14th. 1907, at an elevation of 7000 feet.

Beaten from the blossoms of a white Ceanothus, in company with Amphi-

chroum pallidum Casey and another species of Listrus which is referred

to montanus Casey. Dilutus is distinct in the similarity of the sexes,

short dark pubescence and inconspicuous maculation. In montanus the

pubescence and maculation are well developed, hairs rather long, form

diflferent in the sexes and more oval, and besides the antennae are dis-

tinctly incrassate, the eleventh joint is shorter, more robust, oval and

wider than the preceding joints.

Listrus martini, new species.

—

Form somewhat elongate, more or less

oblong-ovate, distinctly more than twice as long as wide. Color black,

with a feeble purpureo-cupreous lustre, surface shining; mouth-parts

pale rufo-testaceous, last two joints of the maxillary palpi blackish ; first

joint of the antennae black, second rufo-testaceous, succeeding joints

similarly pale becoming gradually infuscate to tip ; legs pale rufo-

testaceous, femora rarely slightly infuscate.

Pubescence not dense, rather short and slender, more or less plumbeo-

cinereous, with broad fasciae of nigro-fuscous hairs arranged as follows

:

A moderately wide transverse basal fascia, usually unbroken; post-basal

fascia absent ; a broad median fascia extending from margin to margin ; a

similar subapical fascia joining the median fascia along the suture

;

apical maculae absent. The median and subapical fasciae may by diffu-

sion nearly coalesce, in such cases separated laterally by a narrow line of

pale hairs, rarely distal two-thirds of the elytra are nearly dark. Prono-

tal lateral vittae not distinct; median dark area oblong-oval, extending

from apical to basal margins, usually widest at middle and not con-

stricted as in the hourglass figure. Head slightly maculate in the central

area.

Head rather broad and relatively short, muzzle small ; front broadly

and feebly convex, sometimes feebly impressed behind the epistoma, with
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a slight convexity at middle against the frontal suture
;
punctures rather

small and sparse, slightly denser at the periphery ; eyes relatively large,

rather finely faceted, and moderately prominent. Antennae rather slen-

der, last three joints rather heavy and not compressed ; third joint rather

slender and subcylindrical, fourth and fifth subangulate anteriorly, fifth

slightly wider than the following three joints ; sixth, seventh and eighth

subequal ; ninth and tenth about as long as wide and thicker ; eleventh

nearly as long as the preceding two taken together and pointed obovate.

Pronotum about a fourth wider than long, evenly and rather strongly

convex from side to side, very feebly so antero-posteriorly ; apex very

feebly arcuate in circular arc. angles obtusely rounded ; sides feebly

arcuate, moderately converging toward apex, almost broadly and feebly

sinuate adjacent to the angles, serrules small and acute, fimbriae moder-

ately short, even and not dense ; basal angles obtuse and rather distinct

;

base broadly and slightly arcuate ; disk sparsely punctate in central third,

punctures moderately small, separated by at least one or three times their

diameter, intervals flat and smooth, rather strongly indentato-punctate in

lateral thirds.

Elytra oblong, rather less than twice as long as wide ; sides feebly

arcuate and parallel, rather broadly rounded at apex
;
punctures rather

sparse, at base equal in size to those of the pronotum. finer apically, sur-

face slightly and sparsely rugose.

Abdomen finely and sparsely punctate, surface rather shining. Fifth

ventral segment unmodified in the male.

Legs moderate in length ; metafemora not in the least constricted

behind and adjacent to the trochanters.

Male.—Narrower and oblong. Fifth ventral segment truncate at

apex.

Female.—Slightly broader, more oblong-oval. Fifth ventral sub-

angulate at apex and obliquely arcuate laterally.

Measurements.—Length (Types). 2.3-2.4 mm. : width, .9-1 mm.
Holotype, male, in the author's collection.

Allotype, female, in the collection of the California Academy of

Sciences.

Paratypes in both collections and in that of Mr. J. O. Martin, who

collected the species on April 13th. 1917.

Type locality.—Mecca, Colorado Desert, California.

Distribution.—Besides the specimens from the type locality, others in

the Liebeck collection have been studied , these were collected in Utah.

They agree in every particular with the types. A series of about thirty

specimens have been studied.
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Martini belongs to the same group of species as annulatus, rubripes

and parviceps described below. In rubripes the antennae are stouter,

surface kistre duller, and the pronotal central field is distinctly but not

densely indentato-punctate and the sides are more strongly arcuate , it is

found in Colorado. In annulatus the pronotal field is indentato-punctate

and the antennae are dark. In both rubripes and annulatus the elytral

dark fasciae are distinctly defined and do not tend to diffusion, as in

martini and parvicollis. In parvicolUs the pronotum is noticeably small.

My series of annulatus are from the high Sierras, 7000 feet, and Mono
Lake, Mono County, California.

Listrus maculosus Casey.—Very distinct from amplicollis Casey with

which it is usually confused. In amplicollis the fifth ventral abdominal

segment is modified on the disk, while in maculosus it is simple ; in the

latter the third, fourth and fifth antennal joints are distinctly compressed,

large and triangular in form, the third joint is furthermore elongate and

comparatively large and bears a distinct stout chitinous seta at apical

border anteriorly in the male ; the antennae have their usual form in the

female.

Maculosus is taken abundantly about San Francisco and in Marin

County. I took a very large series in Humboldt County, at Green Point

Ranch and Willow Creek, in 1917. Casey mentions only having had a

single male at the time of drawing up his description.

Listrus vestitus, new species.

—

Form elongate oval, distinctly more

than twice as long as wide and moderately convex. Color black, surface

more or less shining; second, third and fourth joints of the antennae pale,

second always so, remaining joints more or less rufo-piceous, terminal

ones usually quite black ; mouth and basal joints of the palpi pale,

epistoma more or less so ; tarsi and distal half or two-thirds of the tibiae

pale. A metallic lustre scarcely discernible, although the pronotum may

be slightly subcupreous.

Pubescence distinctly cinereous, moderately long and recumbent.

Maculae of dark brownish or blackish hairs are arranged on the elytra

as follows : Basal fascia broken into a smaller humeral and a larger sub-

scutellar macula on each elytron ; post-basal fascia represented by a mid-

elytral subquadrate macula, which rarely extends arcuately forward to

the humeral forming a lunule ; median fascia more or less narrow, dis-

tinctly and more or less sharply zig-zag, usually almost interrupted at the

suture and on middle of each elytron ; subapical fascia broader, usually

interrupted at middle of each elytron, the median portions forming a more

or less rhomboidal and usually rather large macula across the suture

;

apical maculae variable in size and form. Pronotal central macula more
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or less constricted at middle, with reentering slender median lines of

paler hairs at apex and base ; lateral lunules more or less distinct.

Head wider than the pronotal apex ; frons more or less broadly

impressed and usually a small glabrous area is present behind the base of

the epistoma, punctures distinct and discrete, intervals somewhat

indentato-punctate, surface rugulose at the epistoma. Eyes rather large

and moderately strongly prominent. Antennae moderately long and

different in the sexes.

Pronotum about a fourth wider than long, moderately and evenly

convex, more strongly so anteriorly and laterally ; apex arcuato-truncate

and distinctly narrower than the base ; apical angles rather broadly

rounded ; base broadly and rather strongly arcuate, angles not evident and

almost continuously rounded with the broadly arcuate sides, which become

less arcuate and moderately convergent to apex, serrations small and

rather acute ; disk rather discretely punctured in the central area, intervals

flat and as wide or wider than the punctures, almost feebly indentate in

part, lateral thirds densely rugoso-indentato-punctate.

Elytra oblong-oval, punctures rather smaller than on the pronotum,

and separated by a distance equal to two times their diameter, somewhat

smaller on apical third ; surface more or less feebly transversely impresso-

rugose ; apex rather broadly rounded.

Abdomen quite densely punctato-rugulose ; fifth ventral abdominal

segment not modified on the disk.

Legs moderate in length and stoutness.

Male.—Narrower elongate oval. Smaller males not distinctly

parallel. Antennae rather stout, outer three joints incrassate and not

compressed ; first joint about as long as wide, second a little longer than

wide ; third obconico-cylindrical, equal to the fourth in length ; fourth

subtriangular, obtusely angulate anteriorly, wider than the third ; fifth

a little longer than wide, triangular, distinctly wider than the next three

following joints ; sixth subtriangular, equal to the seventh in length

;

seventh less subtriangular; eighth less compressed than the preceding

joints, a little longer than wide, more obconic than triangular; ninth,

tenth and eleventh joints more robust ; ninth as long as wide, sides

oblique; tenth as long as wide and subquadrate in outline, circular in

transverse section ; eleventh wider than preceding joints, obtusely obovate

and about a half longer than wide. Fifth ventral segment rather broadly

and feebly sinuate at apex; surface rather asperately sculptured, hairs

scarcely darker.

Female.—Somewhat broader. Antennae more slender, relative

length and size of the joints similar ; second and third rather elongate

and equal in length, sixth not noticeably smaller than the seventh.
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Measnremcnts.^Length (Types), 3.2-3.4 mm.; width, 1.1-1.3 mm.
Holotype, male, allotype, female, in my own collection

;
paratypes

in that of Mr. J. O. Martin, who collected them on June 5th, 1919.

Type locality.—Bear Lake, San Bernardino County, California.

Eight specimens studied—four of each sex.

Vestitus is quite distinct from elegantidns and bifasciatus, where the

males are distinctly elongate and parallel. In vestitus the differences in

form between the sexes are less noticeable ; the last three joints of the

antennae are circular in section and stouter in the male.

Listrus bifasciatus, new species.

—

Form elongate, parallel to ovate,

moderately convex. Color black, second to the sixth antennal joint

inclusive piceous, second sometimes paler ; tibiae and tarsi more or less

piceous ; surface scarcely feebly purpureo-aeneous in lustre and slightly

shining.

Pubescence moderately short, not very conspicuous, brownish-black

hairs about as abundant as the paler plumbeo-cinereous hairs and arranged

in rather large maculae which appear as follows : A large parascutellar

macula, an humeral elongate one extending arcuately backward and con-

tinuous with the post-basal at middle of the elytron, this macula varies in

size ; median fascia moderately wide and distinctly zig-zag, scarcely attain-

ing the lateral margin, but extending forward along the suture, these

extensions frequently separated and appearing as post-basal sutural

maculae; subapical fascia similar in form, or divided at middle of each

elytron, the sutural portions tending to form a subrhomboidal macula on

the suture ; apical maculae rather large. The elytral pattern is suggestive

of that seen in pardalis Casey ; the pale hairs form relatively narrow areas

between the dark fasciae and maculae. Pronotal central macula quite

distinctly constricted at middle and apparently somewhat different in the

sexes ; lateral semilunar vittae more or less distinct. Central area of the

head usually darkish.

Head slightly broader than the pronotal apex, moderate in size,

about as long as wide ; front almost feebly convex, although feebly and

broadly impressed anteriorly, punctures rather coarse and close, slightly

impressed, intervals somewhat indented at the periphery, a small glabrous

and slightly convex area at the epistoma. Eyes rather large. Antennae

long, almost quite similar in the sexes, very feebly compressed, • rather

stout, very gradually incrassate, outer joints distinctly heavier; first very

stout ; second oval and a little longer than wide ; third obconically sub-

triangular, almost twice as long as wide ; fourth wider than the fifth or

sixth, slightly elongate, triangular and angulate anteriorly, and with the

fifth noticeably compressed ; fifth similar to the fourth but obtuse
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anteriorly ; sixth about as long as wide and obtusely rounded anteriorly

;

seventh and eighth subtriangular, about as long as wide, almost circular

in transverse section ; ninth and tenth similar in form but slightly longer

;

eleventh less than twice as long as wide, slightly obovate, obtusely rounded

at apex. All joints beyond the third are quite abundantly set with rather

stiff and moderately short hairs.

Pronotum about a fourth wider than long ; apex arcuato-truncate,

apical angles broadly rounded into the sides, the latter broadly arcuate in

basal half, thence less so and converging moderately to apex, serrules short

and rather broad, not very distinct; base broadly arcuate, rounding into

the sides, angles absent ; disk widest behind the middle, quite evenly con-

vex, somewhat declivous antero-laterally, punctures moderate in size,

well defined, separated by a distance equal to one or two times their

diameters, in central third the intervals are flat, glabrous, not noticeably

indented, lateral thirds strongly indentato-reticulato-punctate.

Elytra elongate, punctures rather smaller than those of the pronotum,

almost arranged in irregular transverse lines of twos or fours, separated

by a distance equal to one-half to three times their diameters, intervals

between the punctate lines more or less feebly and transversely impressed,

surface very finely rugulose.

Abdomen very finely and almost thickly punctate; sixth ventral seg-

ment usually visible ; apex with rather long and slightly blackish

pubescence ; fifth ventral unmodified on the disk in the male.

Legs moderate in length and stoutness ; tarsi long and slender.

Male.—Narrow and parallel. Second and third antennal joints

stouter than in the female
;
pronotal hourglass-shaped macula with narrow

median lines of pale hairs at apex and base ; fifth ventral segment broad

at apex and truncate.

Female.—Elongate ovate, sides rather feebly arcuate, second and

third antennal joints less stout; pronotal central macula usually without

median pale lines : fifth ventral broadly rounded at apex.

Measurements.—Length (Types), 3-3.6 mm.; width, 1-1.4 mm.

Holotype, male, and paratypes in my own collection ; allotype, female,

and paratypes in the collection of the California Academy of Sciences.

Type locality.—Mne Hill, near Martinez. Contra Costa County,

California. Collected by myself on November 28th. 1908. About twenty

specimens studied.

Distribution.—California.— (Besides at the type locality, specimens

have been seen from Alhambra Valley, Contra Costa County ; these were

collected on December 25th, 1913 ; Niles Canyon, Alameda County,

April 19th, 1914.)
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Apparently related to fidelis Casey, from which it differs in the fourth

antennal joint being wider and more prominent anteriorly than the fifth,

shorter pubescence and two distinct elytral fasciae ; pubescence not dense

and coarse, the elytral pattern somewhat resembles that seen in pardalis

Casey.

Listrus simplex, new species.

—

Form parallel to subovate and moder-

ately convex. Color black, more or less shining and with a slight virido-

aeneous lustre ; antennae rufo-testaceous throughout, frequently the distal

joints are more or less rufo-piceous ; tibiae and tarsi more or less rufous.

Pubescence short, somewhat sparse and rather less than coarse,

cinereous in color, with dark fasciae of brownish-black hairs arranged as

follows : A basal that may be narrowly interrupted at the scutellum

;

post-basal maculae absent or small at middle of each elytron ; submedian

fascia rather wide with edges more or less slightly irregular ; the sub-

apical likewise rather wide, entire or interrupted by a few pale hairs on

the suture ; apical maculae small or obsolete. Pronotal maculae apparently

more or less different in the sexes ; lateral semilunar vittae more or less

evident, sometimes very narrowly separated from the central macula.

Head about as long as wide, moderately finely punctate, punctures

slightly sparse, intervals almost smooth or feebly indentato-rugulose

;

front slightly concave, impression broad, with a small median almost

glabrous convexity at the epistomal base. Antennae extending to about

the pronotal base and quite similar in the sexes, rather stout and some-

what incrassate, feebly compressed to about the tenth joint ; second, third

and fourth joints subequal in length ; second oval, about as wide as the

fifth ; third subcylindrical ; fourth feebly angulate anteriorly ; fifth sub-

triangular, wider than the two preceding and following joints, as wide as

the ninth, apical angle prominent anteriorly ; sixth and seventh similar in

length and form, the former slightly smaller and obconico-triangular

;

eighth oblong-obconic ; ninth slightly wider and almost subquadrate

;

tenth oblong-triangular and slightly transverse ; eleventh suboblong-oval,

about a half longer than wide
;
joints from the sixth to the eleventh

gradually increasing in width ; outer joints rather abundantly set with

pale hairs.

Pronotum a little wider than long, strongly convex from side to side,

widest behind the middle ; sides evenly arcuate in basal half, thence feebly

arcuate and moderately convergent to apex, serrules small; base broadly

and slightly arcuate, apparently rather briefly and obliquely sinuate

within the obtusely rounded basal angles ; apical angles obtusely rounded

;

apex broadly and feebly arcuate ; disk with moderately small punctures,

separated by a distance equal to their diameter in the central area from
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apex to base, intervals rather smooth, although very feebly indentato-

punctate, densely reticulato-punctate laterally.

Elytra about twice as long- as wide, oblong ; sides parallel to feebly

divergent posteriorly, apex broadly rounded ; punctures of the disk rather

coarse and separated by a distance equal to one or three times their

diameter, finer and more widely spaced toward apex.

Abdomen finely and not noticeably densely punctate, except on the

fifth segment, which is unmodified on the disk in the male.

Legs slightly elongate, femora subparallel.

Male.—Rather elongate, parallel and narrower. Pronotal central

macula more or less oval. Antennae slightly stouter. Abdomen more

coarsely punctate toward the apex ; fifth ventral segment truncate at apex.

Female.—Subparallel, stouter and slightly wider posteriorly ; sides

very feebly arcuate. Pronotal central macula more or less hourglass-shaped,

anterior lobe about reaching to the apical margin, posterior lobe with a

short reentering median line of pale hairs ; lateral semilunar lines rather

indefinite. Fifth ventral rounded at apex.

Measurements.—Length (Types), 2.0-3.0 mm.; width, .8-1.1 mm.
Type locality.—Marsh Ranch, Green Point, Humboldt County,

California.

Holotype, male, and paratypes in my own collection ; allotype, female,

in that of the California Academy of Sciences.

Habitat.—California (on Green Point and Redwood Creeks, Hum-
boldt County, in June ; in May, F. W. Nunenmacher ; Del Norte County,

F. W. Nunenmacher ; Duncan Mills, Sonoma County. June, F. E. Blais-

dell).

Number of specimens studied, 29.

Variations.—Antennae and legs may be piceous. The basal dark

fascia of the elytra may be dissolved into a juxta-scutellar macula on each

side, and a humeral lunule that may join the post-basal macula.

Simplex in color and maculation resembles annnlatus, but is more

elongate and less stout, with pronotum narrower. In annulatiis the basal

fascia is usually rather widely interrupted at the scutellum and suture and

no variations have been observed.

Listrus incestus, new species.

—

Foj-m elongate, oblong-oval and

moderately convex. Color black, appendages nigro-piceous, second joint

of the antennae pale, terminal joints black ; surface somewhat shining,

lustre more or less feebly purpureo-cupreous anteriorly.

Pubescence short and decumbent, argenteo-cinereous in color and

arranged in maculae and fasciae of brownish hairs on the elytra as fol-

lows : A broken basal fascia, forming a small humeral and parascutellar

macula on each elytron, usually small but variable in size ; a post-basal
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macula usually extending forward to the humeral forming a lunule ; a

rather wide entire median fascia with slightly zig-zag edges, sometimes

tending to extend basalward along the suture ; a similar but usually

slightly narrower subapical fascia, and an apical varying in size, some-

times involving the apex. Pronotal median macula constricted at middle,

frequently with a short reentrant and median line of pale hairs at apex

and base ; lateral vittae narrow or broader. Frontal region of the head

sometimes darkish.

Head about as long as wide. Front feebly and broadly concave,

scarcely convex in the median line behind the epistoma, surface densely

indentato-punctate. Antennae extending a little beyond the pronotal base,

not noticeably slender, feebly compressed ; second joint oval, almost as

wide as long ; third cylindrico-obconical, scarcely longer than the second

;

fourth noticeably subangulate anteriorly ; fifth wider, distinctly angulate,

sides unequal, apical margin oblique ; sixth smaller, as long as wide,

obtusely rounded anteriorly ; seventh oblong-triangular and about as long

as wide ; eighth similar and slightly thicker ; ninth subtriangular and

slightly wider than long ; tenth scarcely wider than long, sides arcuate

;

eleventh oblong-oval, apex obtusely rounded, about a half longer than

wide ; last four joints gradually incrassate.

Pronotiim about a fifth wider than long, evenly convex : apex arcuato-

truncate, apical angles distinctly rounded ; base broadly arcuate, angles

obtuse, small and more or less reflexed, sometimes scarcely discernible

;

sides strongly and evenly arcuate in basal half, thence straighter and

moderately converging to apex, serrules equal, rather thick and sub-

obtuse, almost equally spaced ; fimbriae moderately long and not dense

;

disk densely indentato-punctate. Sometimes the sides are very briefly

sinuate before the basal angles.

Elytra oblong-suboval, twice as long as wide ; base truncate, apex

rather broadly rovmded
;
punctures rather coarse, separated by a distance

equal to once or twice their own diameter, finer toward apex ; surface

somewhat transversely impresso-rugose.

Abdomen densely and finely sculptured. Fifth ventral segment

unmodified in the male.

Legs not stout. Femora subparallel ; surface finely punctato-

rugulose.

Male.—Narrower. Fifth ventral truncate at apex.

Female.—Somewhat broader, slightly wider posteriorly. Antennae

similar to those of the male, but rather less stout. Fifth ventral rather

broadly rounded at apex.

Measurements.—Length (Types), 2.5-3.2 mm.; width, 1-1.2 mm.

Holotype, male, and allotype, female, in the author's collection.
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Collected by Mr. J. O. Martin, who possesses paratypes.

Type locality and habitat.—Bear Lake, San Bernardino County, Cali-

fornia. Collected May 5, 1919.

Remarks.—Incestus resembles both simplex, n. sp., and incertus

Casey. In incertus the sexes are shorter and rather more robust, the male

being rather more oblong ; centrally the pronotal disk is simply punctate,

antennae slenderer, joints five to ten triangular, tibiae and tarsi pale.

Simplex has the central area of the pronotum simply punctate

;

antennae more compact, fourth joint somewhat shorter than the third and

distinctly obconical, fifth scarcely wider and feebly angulate anteriorly

;

elytral dark fasciae rather broader and straighter, tibiae, tarsi and antennae

more or less pale.

In difficilis the third joint of the antennae is cylindrical, the fifth

longer than wide, distinctly wider, sixth and following joints distinctly

shorter than the fourth. Central area of the pronotal disk not densely

indentato-punctate.

Listrus giifardi, new species.

—

Form oblong-oval, subparallel, slightly

elongate and very moderately convex. Color black, upper surface of body

with a more or less noticeable aeneous lustre ; antennae rufous, blackish

distally ; legs rufous throughout.

Pubescence moderately short, not coarse, recumbent, moderate in

abundance and plumbeo-cinereous in color ; slightly longer on the under

surface of the body, scarcely paler anteriorly. Elytral dark-brownish

hairs arranged in maculae and fasciae as follows : An elongate narrow

humeral and a broader posteriorly elongate parascutellar macula on each

elytron ; a post-basal small macula at middle on each side ; submedian and

subapical transverse fasciae rather wide with edges irregular : apical

maculae rather large and distinct. Pronotal pubescence similar to that

on the elytra, maculae obscure, central constricted figure and moderately

wide lateral vittae feebly evident ; front of head darkish in the central area.

Head about as long as wide, not large, eyes moderately prominent

and evenly convex ; front feebly and broadly impressed, punctures

moderately coarse, rather sparse, intervals smooth and obsoletely

indentate ; muzzle small. Antennae rather long and somewhat slender,

moderately compressed : second joint oval, not stout, not twice as wide

as the third, the latter cylindrical, more than twice as long as wide, equal

to the fourth in length ; the latter obconical, slightly prominent anteriorly

at apex ; fifth about a half longer than wide, not widely triangular, about

as wade as the eighth or ninth, apical margin oblique, moderately promi-

nent anteriorly ; sixth and seventh subequal in length and size, almost a

little longer than wide, apical margin oblique ; eighth to the tenth tri-
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angular, slightly longer than wide, increasing very slightly in width and

size in the order named ; eleventh almost evenly oval, slightly narrowed

apically, about twice as long as wide.

Pronotnm a little wider than long, widest just behind the middle,

length equal to breadth of the head across the eyes ; apex arcuato-truncate

in circular arc ; apical angles rounded ; sides not strongly arcuate in basal

half, slightly sinuate before the basal angles, anteriorly rather straight

and moderately convergent to apex, serrules small, not very distinct

although a few may be larger and subacute, fimbriae moderate in length

;

base broadly arcuate, feebly sinuate laterally ; basal angles obtuse and

more or less distinct ; disk rather strongly convex, rather strongly

arcuately declivous antero-laterally, sides feebly impressed within the

basal angles and laterally anteriorly, punctures moderate in size, rather

sparse in the central two-fourths, intervals flat, rather smooth, apparently

obsoletely indentate, lustre rather dull, in lateral fourths not strongly nor

very densely reticulato-punctate.

Elytra oblong-oval, twice as long as wide and parallel ; humeri not

prominent ; disk rather distinctly transversely impressed behind the base,

punctures rather indentated and thereby appearing coarse, separated by

rather less than twice their own width and slightly arranged in transverse

rows, with the intervals feebly and transversely impressed giving the sur-

face the appearance of being subrugose, surface smoother apically with

the punctures finer ; apex evenly but not very broadly rounded.

Abdomen very finely and densely punctulate and microscopically

reticulate, less than moderately convex.

Legs moderate in length and stoutness.

Salient male characters.—Subparallel and elongate, moderately

narrow ; sides of the fifth ventral segment moderately convergent pos-

teriorly, apex equal in width to about a third of the base and truncate at

tip ; surface not in the least modified, apical tactile setae noticeably few.

Female unknown.

Measurements.—Length, 3 mm. ; width, 1 mm.

Holotype, male, in my own collection; collected on June 9, 1917, by

Mr. Walter M. GilTard of Honolulu, Hawaii.

Type locality.—Santa Cruz County, at an elevation of 600 feet.

Giffardi is peculiar in its sparsely punctured pronotum and entirely

pale legs, the elytral maculation is different from that observed in luteipes

to which it is apparently related, the fasciae being more sharply defined

and the basal maculae sharper and more elongate, and besides the

pronotum is narrower than in that species where the male is more ovate in

form. I take pleasure in naming this species after its discoverer, Mr.

Giffard.
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Listriis parvicollis, new species.

—

Form elong^ate subovate, moderately

convex. Color black with a faint piirpureo-aeneous lustre ; labrum more

or less rufous, head and pronotum opaque, antennae piceo-rufous, joints

two, three and four more rufous than the terminal ones, elytra more or

less shining ; femora rufo-piceous, tibiae and tarsi rufous.

Pubescence short and sparse, dark cinereous in color with brownish

hairs arranged in a pattern as follows : A broad median fascia that

extends along the suture to base and dilating about the scutellum, the

humeral and lateral area with irregular grayish markings ; a wide sub-

apical fascia that involves most of the apex, where there are scattered

grayish hairs. The median and subapical fasciae are separated by a very

narrow transverse zig-zag fascia of pale hairs. Pronotal central macula

very faintly indicated, but apparently constricted at middle and with a

narrow median grayish line ; lateral semilunar vittae more or less

obsolescent.

Head notably small, alx)ut as wide as long, muzzle small and rela-

tively narrow ; front moderately impressed, impressions broad and sepa-

rated by a feeble but distinct, glabrous raised area behind the base of the

epistoma ; surface densely punctato-rugose, eyes rather prominent.

Antennae extending to the base of the pronotum, rather slender and some-

what incrassate ; second joint oval and rather stout ; third cylindric and

about twice as long as wide ; fourth, fifth and sixth distinctly angulate on

their anterior borders ; fifth distinctly wider than the fourth but subequal

in width with the sixth ; seventh, eighth, ninth and tenth not stout, but

evidently slightly transverse ; eleventh oval and obtusely pointed and

about a half longer than wide.

Pronotum notably small, about a third wider than long; sides evenly

and rather strongly rounded in basal half, thence straight and convergent

to apex, and coinciding with the inner border of the eyes, serrules small

and acute, fimbriae not close and moderately short : apical angles obtuse

;

apex rather arcuate and distinctly narrower than the head ; base broadly

rounded, continuously so with the sides : disk very densely indentato-

punctate, indentations same size as the punctures, the deeper punctures

separated by one or two indentations ; surface rather strongly and evenly

convex from side to side, especially anteriorly.

Elytra distinctly wider than the pronotum, slightly more than twice

as long as wide ; sides broadly and not strongly arcuate ; apex rather

broadly rounded ; disk not very coarsely punctate, punctures separated by

a distance about equal to twice their own diameter, finer toward apex.

Abdomen very finely punctate and more or less finely reticulate.

Male unknown.
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Female.—Fifth ventral abdominal segment rounded at apex, tip

deflexed, surface with a small but distinct impression in front of the

deflexed margin.

Measurements.—Length, 2.4 mm. ; width, .9 mm.

Holotype, female, in my own collection.

Type locality.—Mokelumne Hill, Calaveras County. Collected in

May. A single specimen studied. A very distinct species in the charac-

ters of the head, pronotum and elytral maculation.

Listrus trochaiitcriciis, new species.

—

Form slightly robust, oblong-

ovate, rather more than twice as long as wide. Color black ; tibiae and

tarsi rufo-testaceous, tibiae at base and tarsi toward tip, blackish ; second

joint of the antennae rufo-testaceous, first joint black as usual, remaining

joints rufo-piceous, last two or three may be cjuite black.

Pubescence rather dense and coarse, almost concealing the general

surface, cinereous in color, with brownish-black maculae and fasciae

arranged on each elytron as follows : A rounded parascutellar macula

and a humeral lunule more or less interrupted behind the umbo,

umbonal dot small or absent, apical portion feebly arcuate, appearing as a

post-basal macula ; a narrow transverse fascia a little behind the middle,

slightly zig-zag, and interrupted at the suture, often broken into two

maculae on each elytron ; subapical transverse fascia similar in form

;

apical macula present or absent. Pronotal pattern consists of lateral

semilunar vittae and a somewhat constricted central figure, the former

broken into two and the latter more or less dissolved into four parts.

Central area of the head submaculate. Maculae of the head and pronotum

not very distinct.

Head slightly transverse, front rather broadly impressed, or longi-

tudinally impressed within the eyes, with a feeble central longitudinal con-

vexity, punctures not coarse, rather crowded in the impressions, some-

what sparse elsewhere, intervals scarcely indented, a small impunctate area

at base of the epistoma ; muzzle short, margin evenly arcuate from side to

side. Antennae rather slender, feebly incrassate, outer joints noticeably

heavier, slightly compressed ; third cylindrical, fourth obconico-triangular,

both slightly elongate ; fifth serrate, a little wider than the sixth, sixth to

the tenth inclusive, subtriangular.

Pronotum less than a fourth wider than long ; sides evenly and rather

strongly arcuate, moderately convergent anteriorly and less arcuate,

serrules not strong; basal angles not evident and well rounded; base

broadly arcuate ; disk evenly convex, more strongly so anteriorly, closely

punctate, punctures moderate in size, separated by a distance more or less

equal to their diameter, intervals scarcely indented in the central area, but
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densely indentato-punctate in the lateral two-fifths, lustre dull ; fimbriae

moderate in length, even and cinereous in color.

Elytra oblong, less than twice as long as wide and a little wider

posteriorly ; sides feebly arcuate, subparallel, moderately convex on the

disk; punctures separated by a distance equal to about twice their

diameter, at base subequal to those of the pronotum, finer apically and
more widely spaced ; apex rather broadly rounded.

Abdomen finely and rather sparsely punctate ; surface extremely

finely rugulose
;
pubescence slightly longer and finer. Fifth ventral seg-

ment modified on the disk in the male.

Legs moderate in length and stoutness. Metatrochanters triangular

;

femora quite cylindrical behind the trochanters and more or less arcuate.

Male.—Narrower. Metatrochanters subacute on their inner angle

;

femora more strongly cylindrical and arcuate behind the trochanters.

Fifth ventral segment shorter and evidently sinuato-truncate at apex

;

hairs of the genital segment more or less brownish or blackish.

Female.—Broader. Metatrochanters rounded on their inner angle

:

femora less cylindrical and arcuate at base ; fifth ventral longer with the

margin broadly rounded at apex.

Measurements.—Length (Types), 2.5-3 mm.; width, .9-1.1 mm.
Holotype, male, and allotype, female, in my own collection. Para-

types in my own and that of Mr. J. O. Martin.

Type locality.—Bear Lake, San Bernardino County, California.

Collected by Mr. J. O. Martin, on May 5, 1919. A series of twenty

specimens studied.

Trochantericus differs from all known species in the form of the

metatrochanters and metafemora. The elytral fasciae are usually broken

up into rounded or slightly transverse maculae, never attaining the suture

in the series at hand. The central dark figure of the pronotum may be

broken up or shaped like two U's with their bases together.

Lisfrits liebecki, new species.

—

Form distinctly oblong-oval and

moderately convex. Color very black, with a more or less dark virido-

metallic lustre: basal joints of the palpi and mandibles more or less rufo-

piceous ; second antennal joint rufous, the four following joints more or

less dark rufo-piceous ; tarsi and distal half of the tibiae more or less dark

rufous to rufo-piceous.

Pubescence sparse, short, closely recumbent and very inconspicuous.

dark plumbeous in color, dark areas clothed with very dark-brown hairs.

Maculation very obscure and apparently consists of rather broad fasciae

and maculae arranged as follows : A large parascutellar and a smaller

humeral macula on each elytron ; a post basal macula at middle of each

;



DESCRIPTION OF NEW SPECIES 159

a median and subapical fascia, the latter very indefinite ; apical maculae

not discernible in the type. Pronotal central macula apparently oval,

lateral semilunar vittae not discernible. Hairs on the head more or less

dififusely brownish ; those on the prosternum longer and more cinereous,

elsewhere beneath similar in length but somewhat darker.

Head slightly transverse, distinctly wider than the pronotal apex

;

eyes moderately large and prominent ; front broadly impressed, a small

and convex, median and more or less glabrous area just behind the

epistomal base
;

punctures rather coarse, well defined and rounded,

intervals more or less indented. Antennae moderately long, slightly

stout, scarcely incrassate ; second joint oval, about a half longer than

wide, rather less than half the width of the first; third joint cylindrical,

scarcely longer than the second, slightly widest at apex ; fourth feebly

compressed, subtriangular, not prominent anteriorly, about a half longer

than wide ; fifth slightly compressed, subtriangular, about a fourth longer

than wide, wider than the four following joints, apical angle prominent

anteriorly ; sixth, seventh, and eighth subtriangular, less compressed,

about as long as wide : ninth similar in form and a little longer ; tenth

slightly stouter, more oblong, very slightly longer than wide ; eleventh

almost oblong-oval, rather less than twice as long as wide, not strongly

narrowed at apex.

Pronotum about a fourth wider than long, rather evenly convex ; apex

arcuato-truncate ; apical angles rather broadly rounded into the sides, the

latter broadly arcuate, rather more strongly so in basal half, converging

moderately to apex, serrules small, rather widely spaced, subacute,

fimbriae moderate in length and plumbeo-cinereous in color ; base broadly

arcuate and not strongly lobed, sinuate laterally ; basal angles obtuse and

distinct ; disk moderately coarsely punctate in the central area, intervals

about equal to the diameter of the punctures, indentato-punctate apically

and basally, laterally very densely indentato-reticulato-punctate.

Elytra oblong, about twice as long as wide, base rather broadly

emarginate, scutellum transversely oblong ; disk rather coarsely punctate,

punctures somewhat shallow, separated by a distance equal to one or two

times their diameter, a few coalescing transversely producing a somewhat

but slight rugoseness, punctures finer toward apex, the latter rather para-

bolically rounded.

Abdomen rather densely punctate; fifth ventral segment modified in

the male.

Legs rather short and moderate in stoutness.

Male.—Fifth ventral distinctly modified, apex rather deeply sinuate,

adjacent surface somewhat impressed, impression limited by denser punc-

tuation, hairs slightly coarser, but pale in color, or at least very slightly
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darker about the abdominal apex ; metafemora thickened and apparently

arcuate, sides at apical third moderately swollen.

Female unknown.

Measurements.—Length, 3.2 mm.; width, 1.1 mm.
Holotype, male, in my own collection

;
paratypes in that of Mr. Chas.

Liebeck.

Type locality.—Fort Collins, Colorado. Only known from the type

locality.

Remarkably distinct from interrnptus and the unicolorous species of

the same region. It has not been possible to study the metatrochanters on

account of their being hidden by glue and the lack of specimens for

dissection.

Listrus olympianus, new species.

—

Form elongate suboval, slightly

robust and rather strongly convex. Color deep black with a slight bluish

metallic lustre ; head and pronotum feebly purpureo-aeneous ; tarsi and

tips of the tibiae somewhat rufo-piceous ; second antennal joint more or

less rufous, third joint rufo-piceous.

Pubescence of less than moderate length, rather sparse, mouse-

colored and in certain lights flavo-plumbeous, dark areas difficult of

determination. Basal fascia broken into two maculae on each elytron,

the humeral small and the parascutellar larger ; post-basal represented by

an indefinite macula at middle of each elytron ; median fascia irregularly

and obscurely transverse ; subapical fascia transverse, entire or broken

and rather indefinite ; apical maculae more or less obscure. Maculations

are moderately wide as a rule. Pronotal median macula constricted at

middle, faintly incised anteriorly and posteriorly on the median line

;

lateral semilunar vittae distinct or more or less atrophic. Pronotal

fimbriae not long nor close and cinereous in color.

Head rather large and slightly wider than the pronotal apex ; front

broadly impressed between the eyes, a feeble median longitudinal con-

vexity is discernible ; rather closely and distinctly punctate, intervals

obsoletely indentate, antennal convexities punctato-rugose ; muzzle short

with sides convergent. Antennae reaching to about the pronotal base,

not distinctly incrassate and dissimilar in the sexes, slightly compressed,

clothed rather thickly with short, stifif grayish hairs
;
joints rather densely

punctate.

Pronotum about a fourth wider than long, very slightly narrower

than the elytral base ; sides rather evenly and moderately arcuate in basal

half, less so anteriorly and slightly converging and rounding into the apex,

the latter arcuato-truncate at middle, serrules rather coarse ; basal angles

obtusely rounded ; base arcuate ; disk moderately strongly convex, less so
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across the base, more declivous antero-laterally, punctures rather coarse,

separated by a distance about equal to their diameter, intervals smooth

and shining, in the central area obsoletely indentate, not widely indentato-

punctate along apex and base, laterally rather widely and densely

indentato-rugoso-punctate ; apex slightly narrower than the base.

Elytra about twice as long as wide ; sides parallel, very feebly arcuate,

somewhat wider posteriorly ; apex rather broadly rounded, sutural angles

obtusely and narrowly rounded ; punctures rather coarse, separated by a

distance two or three times their diameter, surface very finely crinkled.

Abdomen finely punctate; fifth segment quite densely so and different

in the sexes.

Legs moderate in length and stoutness.

Male.—Similar in form to the female although slightly narrower.

Antennae stouter, second joint globular ; third narrowest and obconical,

about equal in length to the fourth ; the latter triangular, distinctly wider,

equal in width to the sixth or seventh, apex transverse ; fifth slightly longer

and subtriangular, broader than the fourth, sixth or seventh, anteriorly

prominent ; sixth and seventh about as long as wide, subtriangulo-

obconical ; eighth rather more triangular and a little longer ; ninth about

as long as wide, rather subtriangular and with sides more arcuate ; tenth

almost as wide as long, widest joint of all but not suddenly so, almost

quadrato-triangular in outline ; eleventh narrower, about as wide as the

ninth, a half longer than wide, tapering gradually in apical half and almost

subfusiform. Fifth ventral segment moderately broad at apex, distinctly

sinuato-truncate, adjacent surface rather glabrous and impressed, sides of

the impression rather more prominent, pubescence longer, somewhat

denser and more conspicuous, in part blackish at margins and on the

genital segment ; longer tactile hairs rather abundant.

Female.—Scarcely stouter. Antennae moderately slender, second

joint slightly less globular ; third subtriangular and comparatively narrow
;

fourth, sixth, seventh and eighth subtriangular, slightly longer than wide

:

fifth slightly longer than wide, subtriangular, apex rather oblique and

distinctly angulate anteriorly, scarcely as wide as the ninth ; ninth and

tenth subtriangular, about as long as wide, sides of the tenth m.oderately

arcuate ; eleventh obovate, wider than the tenth, about a half longer than

wide. Fifth ventral rather broadly rounded at apex. Pubescence longer,

denser and darker about the abdominal apex.

Measurements.—Length (Types), 3.1-3.4 mm.; width, 1.0-1.2 mm.
Holotype, male, and allotype, female, in my own collection

;
paratypes

in that of Mr. Chas. Liebeck.

Type locality.—Olympia, Washington State. Eight specimens

studied.
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Remarks.—Olympianus is evidently rather closely related to dilutus,

from which it differs in the stouter and shorter antennae, flatter and

scarcely impressed front, and in the male the fifth ventral is modified.

In dilutus the same segment is squarely truncate and narrowly beveled on

the margin in middle third. The maculae in dilutus tend to transverse

fasciae, in both they are equally difficult of determination. In licbecki

the second antennal joint is elongate, in olympianus it is globular—as long

as wide.

Listrus occidcns, new species.

—

Form comparatively small, oblong-

oval, subparallel and moderately convex. Color black, with a distinct

aeneous lustre ; mouth parts more or less rufo-testaceous, palpi more or

less black ; antennae, tibiae and tarsi rufo-testaceous ; femora at times

slightly rufescent apically.

Pubescence moderately short, abundant but not completely hiding the

body surface, recumbent, plumbeo-cinereous in color ; longer on the under

surface of the body, snowy white on the head, sterna and their side pieces

;

slightly darker on the abdomen but snowy on the apex. Dark brown

hairs of the upper surface reduced to a minimum, maculation of the elytra

nearly obsolete ; a basal parascutellar dot and a very small post-basal

macula at middle of each elytron ; submedian and subapical fasciae repre-

sented by indefinite small maculae, apical dots obsolete. Pronotal maculae

indefinite, central figure apparently constricted at middle ; lateral vittae

broken into two dots each, the anterior of which appears as a rounded

macula in the antero-lateral quadrant of the disk.

Head about as long as wide, eyes large and rather strongly convex

;

front broadly impressed, feebly convex on the vertex, punctures moder-

ately large, rather sparse, denser toward the epistoma. intervals feebly

rugulose and rather shining ; white hairs on the muzzle and anterior

canthi of the eyes rather conspicuous. Antennae moderately long,

extending to about the pronotal base, three apical joints rather stout and

quite circular in transverse section, intermediate joints moderately com-

pressed; second joint oval, about as long as wide; third slender and

cylindrical, about as long as the second or the fourth, the latter sub-

triangular and rather prominent anteriorly ; fifth slightly elongate,

apparently constricted at base and as wide as the ninth, anterior margin

prominent and arcuately rounded ; sixth and seventh triangular, sub-

equal and as long as wide ; eighth apparently wider than long and sub-

triangular ; ninth subtriangular with sides somewhat arcuate : ninth and

tenth a little stouter, about as long as wide, sides arcuate : eleventh short

ovate, less than a half longer than wide.

Pronotum about a fourth wider than long, widest behind the middle;

apex feebly arcuate in circular arc ; sides evenly and rather moderately
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strongly arcuate in posterior half, thence rather straight and somewhat
strongly convergent to apex as viewed from above, serrules small and
subacute, fimbriae cinereous and moderate in length ; apical angles

obtusely rounded ; base broadly arcuate, feebly sinuate laterally ; basal

angles represented by a denticle, otherwise rounded; disk evenly and

moderately convex posteriorly, arcuately and strongly declivous antero-

laterally
;
punctures in the central area moderate in size and separated by

a distance equal to about one or two times their diameter, intervals slightly

rugulose, or very obsoletely indentate, laterally not very coarsely

reticulato-punctate.

Elytra oblong, about twice as long as wide, rather evenly convex

from side to side ; disk moderately closely punctate, punctures not strongly

outlined, separated by a distance equal to one or two times their diameter,

surface somewhat feebly transversely rugose
;
punctures finer and more

widely spaced toward apex, the latter evenly rounded.

Abdomen finely and densely punctured ; fifth ventral segment modified

on the disk in the male.

Legs moderate in length and stoutness ; metafemora somewhat con-

stricted at base.

Male.—Parallel, slightly elongate. Fifth ventral distinctly sinuate,

slightly blackened on the impressed area, hairs pale and normal elsewhere.

Female unknown.

Measurements.—Length. 2.6 mm. ; width, .9 mm.
Holotype, male, in my own collection.

Type locality.—San Diego, California, without other data. Collected

by Mr. O. N. Sanford.

Occidens is quite distinct in its feebly marked elytral maculation,

rufous antennae, tibiae and tarsi, modified fifth ventral segment of the

abdomen, ashy pubescence and several other minor differences.

Listrus angidatus, new species.

—

Form oblong-ovate, about three

times as long as wide and moderately convex. Color black, feebly

shining, with a very slight aeneous lustre anteriorly ; tarsi and distal part

of the tibiae dark rufo-piceous ; antennae nigro-piceous throughout.

Pubescence abundant, conspicuous, moderate in length and coarse-

ness, recumbent, longer on the under surface of the body, plumbeo-

cinereous in color and somewhat silvery on oblique inspection. The dark

brownish hairs are arranged in more or less discrete maculae as follows

:

Basal maculae obsolete, or a small humeral and a parascutellar which in

some instances coalesce on each elytron remaining rather widely inter-

rupted at the scutellum ; post-basal macula variable in size at middle of

each elytron ; a submedian, fascia which is very narrow and zig-zag, or
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broken into two maculae on each side, of which the lateral may be

obsolete; a subapical transverse row of four maculae that seldom unite

on the suture ; apical maculae obsolete or variable in size. Pronotal

central figure dissolved into four maculae that may unite more or less to

form lobes or an almost constricted macula ; lateral vitta broken into two

dots, it is seldom entire.

Head relatively small, wider than the pronotal apex, about as long as

wide ; eyes large, only moderately prominent ; front broadly and not

strongly impressed, feebly convex on the vertex, punctures scarcely

coarse, dense anteriorly and more widely spaced on the vertex, muzzle

short. Antennae similar in the sexes, moderate in length, feebly com-

pressed, apical joints somewhat circular in transverse section, joints four

and five noticeably compressed ; second joint rather stout, subglobular,

very slightly longer than wide, about as wide as the eighth ; third about

as long as the second, about half as wide, obconico-cylindrical ; fourth

subtriangular, slightly longer than wide, apical margin oblique, prominent

anteriorly ; fifth nearly as wide as the tenth, subtriangular, slightly longer

than wide, apical margin slightly oblique, anterior margin prominent but

not sharply angulate ; sixth to the ninth similar in form, subtriangulo-

moniliform and sul>equal in length ; tenth stouter, about as long as wide,

subtriangular in outline as viewed from above ; eleventh scarcely twice as

long as wide, obovate, equal in width to the tenth.

Pronotnm about a third wider than kmg, rather evenly convex, a little

more declivous antero-laterally ; apex subtruncate in moderately circular

arc ; sides broadly arcuate, less so anteriorly and moderately convergent

to apex, serrules small, subacute and rather widely spaced, fimbriae

moderate in length and coarseness, not very close ; apical angles sub-

obtusely rounded ; base broadly arcuate, almost moderately smuate

laterally within the angles, which are evident but not strong ; disk dull in

lustre, at center not very densely asperately indentato-punctate, strongly

so laterally.

Elytra oblong-oval, humeri rather prominent ; sides rather moderately

arcuate, apex rather broadly rounded ; disk not strongly punctate, punc-

tures rather shallow, separated by a distance equal to one or two times

their diameter, finer and sparser toward apex.

Abdomen densely and finely punctate, surface rather microreticulate

;

fifth ventral segment modified on the disk in the male.

Legs somewhat slender, femora rather moderate in stoutness.

Male.—Subparallel, oblong-subovate ; fifth ventral segnient rather

short and broad, distinctly sinuate at apex, lateral angles moderately

rounded, sinus rather feebly rounded at bottom where the edge is slightly

beveled ; adjacent surface more or less glabrous and the surrounding
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hairs not modified, although brownish in color and slightly denser than

on the preceding segments.

Female.—More robust, oblong-ovate ; fifth ventral segment rather

long, only moderately broad and rather strongly rounded at apex.

Measurements.—Length (Types), 3.5-4.0 mm.; width, 1.3-1.4 mm.
Holotype, male, and paratypes in my own collection ; allotype, female,

in that of the California Academy of Sciences.

Type locality.—Mono Lake, Mono County, California ; collected by

Mr. Chas. L. Fox, on June 17, 1917. Seven specimens studied.

Angulatus dififers from the other species in its dark antennae, distinct

basal angles of the pronotum, stouter ovate form and simple modification

of the disk of the fifth ventral in the male. It resembles m,ontanus Casey

in appearance.

Listrus salicis, new species.

—

Form oblong-oval, similar in the sexes

and moderately convex. Color black, dull in lustre with a feeble aeneous

tinge; mouth-parts piceOus ; second joint of the antennae rufous, third,

fourth and fifth joints more or less rufo-piceous, apical joints black;

tibiae and tarsi piceous, the latter may be rufo-piceous.

Pubescence rather coarse, linearly subsquamiform, rather short and

recumbent, quite dense, plumbeo-cinereous on the upper surface ; longer

on the under parts, dense and snowy-white on the prosternum and

sternal side-pieces, slightly darker on the abdomen. The dark brownish

hairs form rather moderate-sized maculae which are usually rather obso-

lete toward base but otherwise arranged as follows : An occasional small

humeral and parascutellar macula
;
post-basal small at middle of each

elytron, or obsolete ; submedian fascia obsolete or very narrow and zig-

zag, or broken into two short oblique dots on elytron ; subapical trans-

verse row of four maculae which are usually subequal and discrete

;

apical maculae small or obsolete. Pronotal maculae obscure, discernible

as faint clouds, the central one at times appears somewhat oblong.

Head about as long as wide, eyes large and moderately strongly

convex ; front broadly and rather deeply impressed between the antennae

and anterior canthi of the eyes, feebly convex toward vertex ; surface

rather finely and densely indentato-punctate, punctures coarser on the

vertex with intervals rugulose ; muzzle short and relatively small ; hairs

at sides of the front and before the eyes rather dense and white.

Antennae similar in the sexes, moderately long and attaining the

pronotal base, rather slender and moderately compressed, apical three

joints slightly thickened; second joint oval, slightly longer than wide;

third feebly obconical—nearly cylindrical, subequal in length to the

fourth, the latter obconico-triangular, apical margin slightly oblique,
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feebly prominent anteriorly at the apical angle ; fifth as wide as the tenth,

triangular, slightly elongate, prominent anteriorly, apical margin feebly

oblique; sixth to the eighth subequal in width, sixth and eighth about

equal in length, sixth subtriangular and as long as wide ; seventh a little

longer than wide, subtriangular ; eighth about as long as wide, less tri-

angular ; ninth about as wide as long, sides feebly arcuate ; tenth a little

broader, about as long as wide, sides more arcuate, with the ninth and

eleventh more circular in transverse section ; eleventh about a half longer

than wide, obovate ; pubescence short and very inconspicuous. The
seventh joint tends to be slightly wider than the sixth or eighth.

Pronotum about a third wider than long, quite evenly convex, slightly

more declivous antero-laterally ; apex feebly arcuate in circular arc ; sides

broadly arcuate, more strongly so behind the middle, less so and moder-

ately convergent anteriorly to apex, serrules small and inconspicuous

;

fimbriae moderately short, cinereous and rather close ; apical angles

obtusely rounded ; base broadly arcuate and rather feebly sinuate within

the very obtuse basal angles, which are as a rule rather broadly rounded

;

disk widest just behind the middle, rather coarsely and densely indentato-

punctate.

Elytra oblong, twice as long as wide, sides parallel ; disk rather

closely and regularly punctate, punctures separated by a distance equal to

their diameter, finer and sparser apically ; surface very finely micro-

scopically rugulose ; apex parabolically rounded.

Abdomen densely and finely punctate, pubescence abundant and hiding

the body surface ; fifth ventral segment modified on the disk in the male.

Legs moderate in length ; metafemora not swollen, subparallel.

Male.—Slightly more parallel. Fifth ventral segment distinctly

sinuate, bottom of the sinus transverse, angles obtuse and hidden by the

pubescence; adjacent surface impressed and somewhat shining, sub-

glabrous, hairs of the impressed area and terminal segment brownish

black, longer and not noticeably bristling, pubescence beyond impressed

area normal. Abdomen but very slightly longer than a femur.

Female.—Slightly stouter, sides of the body rather more arcuate.

Abdomen about twice as long as a femur ; fifth ventral rather strongly

rounded at apex and less broadly so than in some of the other species.

Measurements.—Length (Types), 3.5-4.0 mm.; width, 1.2-1.4 mm.
Holotype, male, in my own collection ; allotype, female, in the collec-

tion of the California Academy of Sciences ; paratypes in both collections.

Type loeality.—Hullville, Gravelly Valley, Lake County, California.

Collected by myself on June 18. 1917. Found abundantly on the catkins

of the willow.
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Salicis appears distinct by its dull lustre, sparse maculation, even and

rather dense pubescence and even, close elytral punctuation. Closely

related to niveicantluis which has a more pronounced maculation. Some-
times salicis is almost unicolorous from diminution of the maculae.

Listrus niveicanthus, new species.

—

Form oblong-oval, slightly robust

and moderately convex. Color black, with a feeble aeneous tinge

anteriorly ; mouth-parts pale ; antennae and tarsi rufous ; tibiae toward

apex more or less rufous. First antennal joint black as usual.

Pubescence moderately short, rather fine, recumbent, somewhat sparse

and plumbeo-cinereous in color ; a tuft of dense snowy-white hairs at

anterior canthus of each eye. The areas of dark brown hairs are

arranged as follows : Basal maculae more or less obsolete or small when
present, the humeral frequently absent when a parascutellar is present on

each elytron ; post-basal macula not large but variable in size, tending to

extend toward the humeral ; submedian very narrow and zig-zag, often

interrupted at suture and middle of each elytron ; subapical usually inter-

rupted forming a transverse row of four maculae, sometimes nearly entire

or the sutural two may coalesce to form a small rhomboidal macula on

the suture ; apical maculae obsolete or small and somewhat transverse.

Pronotal central figure usually dissolved into four maculae, two anterior

and two posterior, which with those from the broken lateral vittae, make
a circle of six small maculae ; in some instances the constricted figure

appears. The pubescence is longer on the under surface of the body,

snowy-white and dense on the prosternum and sternal side-pieces, duller

in color on the abdomen and not quite as dense.

Head somewhat transverse, distinctly wider than the pronotal apex,

eyes moderately large and prominent ; front broadly impressed, a small

and somewhat glabrous convexity just behind the base of the epistoma

;

surface densely indentato-punctate. Antennae moderate in length and

nearly similar in the sexes, moderately compressed ; second joint oval, a

little longer than wide ; third equal in length to the second, obconico-

cylindrical in form, a little less than twice as long as wide ; fourth and

fifth noticeably compressed, fourth slightly elongate and triangular,

moderately prominent anteriorly, apical margin oblique ; fifth about as

wide as the ninth, distinctly wider than the joints between the first and

ninth, slightly elongate, about a half longer than wide, angulate anteriorly,

apical margin oblique ; sixth, seventh and eighth triangular, subequal in

length, just a little longer than wide and slightly angulate anteriorly;

ninth and tenth triangular, anterior margins moderately arcuate, subequal

in width with the eleventh, the latter less than a half longer than wide,

oval, slightly narrower at apex.
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Pronotum transverse, about a fourth wider than long, almost evenly

convex ; apex broadly arcuate ; sides broadly and moderately strongly

arcuate, widest a little behind the middle, arcuately convergent anteriorly,

angles broadly rounded, the basal sometimes slightly obtuse ; base broadly

arcuate, feebly sinuate laterally within the angles when obtuse ; disk dull

in lustre and densely indentato-punctate.

Elytra oblong, about twice as long as wide ; apex rather parabolically

rounded ; not deeply punctate, punctures separated by a distance equal to

one or two times their diameter, surface more or less transversely and

feebly rugose, punctures finer toward apex.

Abdomen finely and very densely granulato-punctate
;
pubescence

almost hiding the lx)dy surface; fifth ventral segment modified on the disk

in the male.

Legs moderate in length and stoutness ; metafemora rather strongly

arcuate dorsally in basal third, rather stout and subparallel, i. e., less

narrowed at base.

Male.—Slightly narrower, subparallel, antennae slightly heavier;

fifth ventral segment distinctly sinuate, adjacent surface impressed and

asperate, impressed area invested with black hairs which are not noticeably

bristling, pubescence unmodified beyond margin of the impression, some-

times brownish, especially on the genital segment, tactile hairs rather long

and somewhat numerous.

Female.—Slightly broader, a little more ovate ; antennae a little more

slender, anterior margin rather less serrate. Metafemora rather more

parallel ; fifth ventral broadly rounded at apex.

Measurements.—Length (Types), 3.2 mm.; width, 1.2-1.3 mm.

Holotype, male, in my own collection; allotype, female, in that of the

California Academy of Sciences
;
paratypes in both collections.

Type locality.—Bartlett Springs, Lake County, CaHfornia. Collected

in June by Dr. A. Fenyes.

Distribution.—Besides the typical phase taken at Bartlett Springs, I

have eight specimens from Pasadena, in Southern California. These are

smaller with the apical joints of the antennae somewhat darker, and the

central pronotal constricted macula is represented by a rounded macula

corresponding to the basal lobe of the "hourglass" spot. In the males

the impressed area of the fifth ventral is quite glabrous and the

pubescence is longer at the angles. In some Listri there is an apparent

sixth segment, but it is exceedingly difficult to determine the true structure

in dried specimens, especially when they are few in number. Careful

dissection is necessary.

From reading Casey's description of Listrus tritus Casey, one would

refer niveicanthus to that species as regards maculation. In tritus the
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fifth ventral segment in the male is truncate at apex and unmodified on

the disk; in fidelis Casey it is likewise truncate and unmodified, the

pubescence being of the usual character. Extricatus Casey is recognized

and properly placed from material taken at San Diego and Pasadena, in

this species the antennae are stouter and incrassate, and blackish in color,

except the second joint which is rufous or testaceous. The above variant

of niveicanthus taken at Pasadena may be known as tincHcornis, new sub-

species.

Listrus elegantulus, new species.

—

Form oblong-oval to oblong-ovate,

rather strongly convex. Color black, a feeble purpureo-aeneous lustre,

especially on the head and pronotum ; mouth pale, second joint of the

antennae rufo-testaceous, succeeding joints more or less rufo-piceous,

apical joints usually blackish ; tibiae dark rufo-piceous. tarsi more or less

rufous.

Pubescence moderately long, abundant and cinereous in color ; dark

areas of dark brownish hairs arranged as follows : Elytral maculation

conspicuous, basal fascia rather broad, usually narrowly interrupted at

middle by the albescent scutellum ;
post-basal macula small at middle of

each elytron ; median fascia quite broad, edges irregular, extending some-

what along the suture anteriorly; subapical fascia narrower, with edges

zig-zag, widening more or less on the suture to form a subrhomboidal

figure, and constricted at middle of each elytron almost to the point of

division ; apical maculae rather large, but variable as to size. Pronotal

central macula usually distinctly constricted at middle, basal lobe rather

larger than the apical, reentering lines not evident ; lateral vittae more

or less obsolete or divided at middle. Central area of the head with

darkish hairs.

Head somewhat transverse and wider than the pronotal apex, eyes

large and prominent; front more or less broadly impressed, at times

apparently bi-impressed, a feeble median convexity behind the epistomal

base ; surface densely indentato-punctate ; sometimes the intervals are

smooth on the vertex and adjacent front where the punctures are rather

coarse, but anteriorly between the antennae they are more densely placed.

Antennae rather long and slender, feebly compressed toward base, apical

joints feebly incrassate; second joint longer than wide and rather

obconical ; third rather slender and cylindrical, about as long as the fourth

or second; fourth more evidently compressed, obconico-subtriangular,

slightly prominent anteriorly toward apex; fifth slightly elongate, sub-

triangular, apical margin rather oblique, anterior border angulate, dis-

tinctly wider than the fourth or third, about equal in width to the eighth

;

sixth and seventh just a little narrower, less noticeably compressed, sub-

triangular and very slightly longer than wide ; eighth triangular in outline
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and not noticeably compressed; ninth distinctly wider than long and with

the tenth and eleventh just a little wider than the fifth ; tenth a little longer

than the ninth, subtriangular ; eleventh not more than twice as long as

wide, nearly an elongate oval.

Pronotum about a fourth wider than long, evenly convex, more

declivous antero-laterally ; apex arcuato-truncate in circular arc ; sides

broadly arcuate, less so anteriorly and moderately convergent to apex,

serrules short and more or less acute, fimbriae rather short and not closely

placed ; angles broadly rounded, the anterior less so ; base broadly and

rather evenly arcuate, scarcely sinuate laterally within the angles ; disk

in the central area rather sparsely punctured, punctures less than coarse,

not very sharply defined although deep, intervals rather irregular in width

and from two to four times wider than the punctures, not noticeably

indented, lateral thirds distinctly and moderately coarsely and densely

indentato-punctate.

Elytra somewhat oblong-oval, sides moderately arcuate although sub-

parallel, about twice as long as wide ; discal punctures not coarse, sepa-

rated by a distance equal to one or three times their diameter, finer toward

apex and more widely spaced, surface feebly transversely rugose.

Abdomen finely and rather densely punctate; fifth ventral segment

modified on the disk in the male.

Legs moderate in length and stoutness ; tarsi of medium length.

Male.—Oblong-oval, subparallel, somewhat robust as compared to

the male of bifasciatiis. Antennae just a little stouter than in the female.

Fifth ventral segment distinctly emarginate, emargination arcuate and

moderately deep, lateral angles prominent, impressed surface of the seg-

ment subasperate, pubescence longer and blackish to brownish. Meta-

femora moderately stout and subfusiform.

Female.—Oblong-ovate, rather more convex posteriorly, sides a little

more arcuate
;
pronotal sides more strongly arcuate posteriorly. Antennae

slightly shorter and a little more slender ; fifth ventral rather broadly

rounded at apex ; abdominal apex with blackish pubescence.

Measurements.—Length (Types), 3-3.3 mm.; width, l-1.2mm.

Holotype, male, allotype, female, in my own collection
;
paratypes in

that of the California Academy of Sciences and that of Mr. F. W. Nunen-

macher.

Type locality.—Willow Creek, Humboldt County, California. Col-

lected by Mr. Nunenmacher on May 20, 1911, and myself on June 13, 1916.

Distribution.—California (Humboldt County; Siskiyou County,

June 2, 1911 ; Mokelumne Hill, Calaveras County, April).

This elegant species in its oblong-ovate or oblong-oval form, rather

wide elytral fasciae, quite slender antennae which are very nearly similar
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in the sexes, and modified fifth ventral in the male and cinereous

pubescence, gives a facies notably different from the other species

described in the present paper and also those previously described by

Col. Casey.

Elegantiilns is apparently related to intcrniptus Lee. According to

Casey, in interruptus the dark pubescence of the elytra is arranged in spots,

and he distinctly states that the interstitial spaces of the head and

pronotum are polished and without reticulation. In interruptus the fifth

ventral segment in the male is strongly sinuato-truncate at apex, flattened

on the disk and clothed with long erect and bristling hairs, which become
black in apical half of the segment. In clcgantulns the hairs are not very

bristly, although rather long and brownish to black in color ; the apex of

the fifth ventral in the male is distinctly emarginate, with the lateral angles

quite prominent.

Interruptus is distributed from Nebraska to California, where it does

not descend the western slope of the Sierras in California, according to

Col. Casey.

Listriis fnh'ipilosns, new species.

—

Form subparallel to elongate-oval

and convex. Color black, with a feeble bluish metallic lustre and rather

shining ; antennae more or less rufo-piceous ; tibiae dark piceous, tarsi

rufous to rufo-piceous.

Pubescence rather short, sparse and somewhat coarse, for the greater

part fulvous in color, varying in some specimens to plumbeo-cinereous.

The darker hairs are arranged in an obscure elytral pattern as follows:

A small or moderate humeral and a parascutellar macula on each elytron

;

a post-basal at middle of each ; a narrow zig-zag fascia at middle, which

may be dissolved into a transverse row of narrow irregular maculae

;

subapical transverse row of more or less distinct maculae, and one on each

elytron at apex. In some specimens the markings are quite distinct when

viewed longitudinally from behind. Pronotal central figure indistinct, or

evidently constricted at middle with the lobes divided longitudinally by

a median line of pale hairs ; lateral vittae more or less dissolved into two

maculae. Elytral pattern simifar to that observed in niveicanthus and

its subspecies tincticornis. Hairs of the under surface of the body rather

long.

Head about as wide as long, quite strongly and broadly bi-impressed

between the eyes and antennae, impressions separated by a feeble median

convexity that is more or less subglabrous toward the epistomal base, the

latter more or less transversely rugulose ; surface rather coarsely and

densely indentato-punctate, slightly strigose against the eyes. Antennae

rather slender and moderately dissimilar in the sexes, sometimes pale in

color and apparently extending to the pronotal base.
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Pronotum transverse, about a fourth wider than long, widest at basal

third ; sides broadly arcuate in basal half and less so anteriorly, con-

verging moderately to apex, serrules small and subacute, fimbriae

moderate in length ; apex broadly arcuato-truncate, angles obtusely and

rather broadly rounded; base broadly arcuate in middle six-eighths,

sinuate within the angles, the latter subdentate and obtuse ; disk moder-

ately arcuate from side to side, more strongly so anteriorly, more or less

coarsely indentato-punctate, densely so laterally, less so in the central area

where the indentations are rather shallow.

Elytra slightly more than twice as long as wide, at base about equal to

the width of the pronotum ; rather coarsely punctate, punctures separated

by a distance equal to one-half to three times their diameter, surface finely

and rather obsoletely rugulose; punctures much finer toward apex, the

latter subserrulate on the edge, sutural angles obtusely but not strongly

rounded.

Abdomen finely, rather densely punctate ; fifth ventral segment

different in the sexes, being modified on the disk in the male.

Legs moderate in length and stoutness ; metafemora moderate in

stoutness with their dorsal outline distinctly arcuate.

Male.—Parallel and slightly oblong. Antennae with the second joint

oval, slightly narrowed at the base, about a third longer than wide, quite

equal in length to the third ; the latter cylindrical, twice as long as wide,

comparatively narrow ; fourth obconical, feebly prominent anteriorly,

about a half wider than long, subequal in length to the third ; fifth rather

elongate, subtriangular, about a third longer than the width of the apex,

apical margin transverse, as wide as the seventh, distinctly wider than the

sixth, fourth, third or second, moderately prominent anteriorly ; sixth and

eighth triangular, about as long as wide and subequal ; seventh almost

triangular, longer than wide, sides slightly arcuate ; ninth wider, tri-

angular, about as long as wide ; tenth subtriangular, less narrowed toward

base, sides noticeably arcuate, very slightly longer than wide ; eleventh

elongate oval, feebly narrowed apically, almost twice as long as wide.

Fifth ventral segment modified ; broadly and rather deeply emarginate,

emargination rounded, adjacent surface of the segment rather glabrous

and shining, the impressed area semilunar in outline, surface beyond sub-

asperate, set with rather long but not dense blackish hairs which extend

somewhat on to the apex of the fourth segment ; hairs rather long at the

angles of the emargination. the latter rather obtuse. Modified area

blackish.

Female.—Subparallel, sides of the body slightly arcuate. Antennae

more slender, joints proportioned as in the male ; the fourth rather sub-

triangular ; fifth slightly narrower, less prominent anteriorly, apical
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margin rather oblique, obtusely angulate anteriorly ; tenth noticeably less

stout, about as long as wide, quite triangular ; eleventh obovate, shorter,

about a half longer than wide. Fifth ventral broadly and evenly arcuate

at apex, somewhat broadly flattened, margin slightly deflexed.

Measurements.—Length (Types), 3.0-3.5 mm.; width, 1.1-1.3 mm.
Holotype, male, and allotype, female, in my own collection

;
paratypes

in that of Mr. F. W. Nunenmacher, who collected the material on June 4,

1913.

Type locality.—Lassen County, California.

Twenty specimens studied. Fulvipilosus resembles amplicollis Casey,

from which it differs in the densely punctured pronotum, male sexual

characters and more or less fulvous pubescence.

Listrus cervicalis, new species.

—

Form oblong-oval and moderately

convex. Color black, with a slight aeneous lustre, chiefly on the head and

pronotum ; antennae more or less piceous, second joint rufo-piceous ; tibiae

and tarsi piceous.

Pubescence moderate in length, abundant and plumbeo-cinereous in

color, longer on the under surface of the body, cinereous on the sterna

and sternal side-pieces, slightly darker on the abdomen. Brownish black

hairs of the elytra are arranged in rather large maculae as follows : A
narrow and elongate humeral and a rounded parascutellar macula

;
post-

basal macula at middle of each with a tendency to diffuse toward the

humeral ; a submedian rather wide and more or less zig-zag fascia which

may or may not be interrupted at the suture or at middle of each elytron
;

subapical transverse row of four rather large maculae ; apical maculae of

good size. There is a tendency for the maculae to coalesce transversely to

form five transverse dark fasciae. Pronotal central figure constricted and

more or less divided by a narrow median line of pale hairs into four

maculae, lateral vittae broken into two distinct maculae ; hairs of the

central area of the frons more or less dark. Hairs of the pronotum are

rather stiff, closely recumbent and somewhat abundant.

Head rather large, about as long as wide, eyes moderately prominent

and evenly convex. Front broadly impressed, a slight median convexity

near the epistomal base, punctures moderate in size and rather sparse,

denser at the periphery, intervals more or less smooth and more or less

feebly punctulate or subindentate ; muzzle short and rather broad, margin

evenly arcuate from side to side. Antennae quite long, somewhat slender,

and only slightly compressed, feebly incrassate and similar in the sexes

;

second joint oval narrowing somewhat toward base ; third cylindro-

obconical and as long as the fourth, the latter wider and triangulo-

obconical; fifth wider, about as wide as the ninth, triangular and just a

little longer than wide, quite prominent anteriorly; sixth to the eighth
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subequal in length and size, subtriangular, almost circular in transverse

section ; ninth and tenth stouter, a Httle longer, subtriangular and circular

in section ; eleventh obovate, rather stout, about a half longer than wide.

Pronotum about a fourth wider than long, slightly transversely

oblong ; apex wide, moderately broadly arcuate in circular arc ; apical

angles rather obtusely rounded ; sides quite broadly arcuate, converging

very moderately anteriorly, more or less feebly sinuate before the basal

angles (see sexes), serrules moderate in size and rather irregular,

fimbriae moderate in length ; base broadly and rather strongly arcuate,

feebly sinuate laterally, angles apparently rounded although subobtuse

from a rather broad and reflexed denticle ; disk quite strongly convex,

rather strongly declivous antero-laterally, punctures rather large, some-

what widely spaced in the central area, intervals flat, more or less

indentated toward base, densely indentato-reticulato-punctate laterally.

Elytra scarcely twice as long as wide, oblong, apex rather broadly

and evenly rounded ; sides parallel and slightly arcuate ; punctures rather

coarse, separated by a distance equal to two or three times their diameter

;

surface smooth, punctures finer toward apex.

Abdomen finely and more or less densely ruguloso-punctulate : fifth

ventral segment modified on the disk in the male.

Legs moderately stout and a little longer than usual.

Male.—Slightly narrower and a little more parallel. Pronotal sides

rather less arcuate, as a rule slightly sinuate before the basal angles,

serrules a little coarser, basal angles more obtuse. Fifth ventral broadly

and somewhat deeply sinuate, lateral angles rather prominent and narrowly

rounded, adjacent surface distinctly impressed and more or less glabrous,

margin of impression asperate and set with rather stout black hairs which

may extend forward on to the fourth segment for a short distance ; termi-

nal segment of the abdomen set with shorter black hairs.

Female.—A little broader and more arcuate at the sides. Pronotal

sides, as a rule more arcuate, scarcely sinuate before the basal angles, the

latter more broadly rounded. Fifth ventral not very broad at apex, sides

converging more strongly, tip not very strongly rounded, margin narrowly

deflexed and asperate, surface of the segment feebly impressed.

Measurements.—Length (Types). 3.3-3.5 mm.; width, 1.2-1.3 mm.

Holotype, male, and allotype, female, both in the collection of the

California Academy of Sciences ; paratypes in the Academy's and my own

collection.

Type locality.—Huntington Lake, Fresno County. California, at an

elevation of 7000 feet. Beaten from fir trees. A large series were

secured by Mr. E. P. Van Duzee and myself during July, 1919.
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Ccrz'icalis at first sight resembles montanus Casey; in the former the

maculation is more distinct, pronotum broader and more convex and the

fifth ventral segment is modified in the male, besides there is a tendency

for the elytral maculae to unite to form five transverse dark fasciae, which

are frequently in evidence and unique.

SYNOPSIS OF THE SPECIES OF LISTRUS.

The species of Listrus may be divided into two Sections as follows

:

Fifth ventral abdominal segment in the male, truncate or sinuato-

truncate at apex Section I

Fifth ventral more deeply sinuate and modified on the disk in the male Section II

The species can be arranged in the following Groups

:

Section I.

Elytral apices different in the sexes Definitus Group

Elytral apices similar in the sexes 1

1. Eyes very prominent and more strongly convex in anterior two-thirds

;

head broad, male Cephalicus Group

Eyes moderately prominent and evenly convex 2

Elytral pubescence unicolorous Senilis Group

Elytra ornate with a pattern of blackish or brownish-black hairs 3

Elytral pubescence very short, pattern very obscure from sparseness of

pale hairs Punctatus Group

Elytral pubescence longer and more abundant, pattern distinct 4

Elytra with three rather wide transverse black fasciae, the basal of which

may be more or less interrupted Annulatus Group

Elytral fasciae more or less modified or broken up 5

Species with legs more or less piceous or rufo-piceous, femora never

pale Difiicilis Group

—
. Species usually scarcely over 2.5 mm. in length, except luteipes (3 mm.)

;

legs entirely pale ; basal and post-basal fasciae broken up into variable

small maculae Luteipes Group

• Section II.

Metatrochaaters triangular Trochantericus Group

Metatrochanters of the usual form, suboval 1

1. Pubescence short and sparse, elytral pattern obscure but discernible

Liebecki Group

—. Pubescence longer, elytral pattern distinct 2

2. Elytral maculation tending to form fasciae and nearly constant in charac-

ter Interruptus Group

— . Elytral maculation consisting of isolated maculae tending to obsolescence

Salicis Group

DEFINITUS GROUP.

Elytra with a wide subapical black fascia ; apices acuminately produced in the

female and rounded as usual in the male
;
pronotum longer than wide

;

legs entirely pale 1. deHnitus Fall
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CEPHALICUS GROUP.

Head broad, eyes very prominent and strongly convex anteriorly, forming a

straight and posteriorly convergent line with the temporal region ; elytral

maculation obscure ; legs and antennae stout 2. cephalicus, n. sp.

SENILIS GROUP.

Body densely and uniformly clothed with coarse and dense cinereous hairs

_ 3. senilis Lee.

Body more sparsely clothed with finer and less cinereous pubescence 1

1. Tenth antennal joint almost as long as wide; male elongate and parallel;

antennae distinctly longer than the pronotum 4. uniformis Casey
— . Tenth antennal joint transverse 2

2. Fifth ventral abdominal segment truncate at apex, male; pronotal disk

broadly, evenly convex 5. clavicornis Casey

—. Fifth ventral longer, arcuato-truncate at apex, male; pronotal disk

arcuately declivous antero-laterally 6. coloradensis, n. sp.

PUNCTATUS GROUP.

Basal angles of the pronotum distinctly obtuse and angulate; sixth and eighth

antennal joints distinctly smaller than the contiguous joints

7. ohscurelhis Lee.

Basal angles of pronotum broadly rounded and quite continuously so with the

sides and base 1

1. Smaller species and not elongate; antennae subclavate, joints four to eight

scarcely longer than wide ; frons and central area of pronotum sparsely

and distinctly punctate; fimbriae very short 8. punctatus Motsch.

— . Larger species; antennae not clavate, long and slender, joints distinctly

elongate
;
pronotum more transverse ; fimbriae moderate in length

;

pubescence longer; elytral pattern discernible _ 9. dilutus, n. sp.

ANNULATUS GROUP.

Elytra with three transverse fasciae, the median widest, tending to diffuse along

the suture ; head and pronotum noticeably narrower than the elytral base

;

central area of pronotum very sparsely punctate 10. martini, n. sp.

Elytra with three almost even transverse dark fasciae ; surface somewhat dull

;

fourth and fifth antennal joints triangular 1

L Legs piceous or black; form stouter and oblong (male), or oblong-ovate

( female) 1 1 • annulatus Casey

— . Legs rufous; form feebly elongate, oblong-oval 12. rubripes Casey

DIFFICILIS GROUP.

Pronotum strongly and closely indentato-punctate in the central area 1

Pronotum not closely punctate in the central area but with the intervals flat

and more or less smooth 7

1. Third antennal joint in the male with a moderately stout chitinous seta

near the antero-apical angle ; male parallel and elongate, antennae heavy

;

female elongate ovate, antennae moderately slender 13. maculosus Casey

—
. Third antennal joint in the male without a stouter seta 2

2. Third antennal joint elongately triangular; elytral maculae more or less

rounded 14. montanus Casey

—. Third antennal joint more or less cylindrical 3
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3. Dark elytral maculae small and few in number, pubescence otherwise

cinereous 15. confusus Casey
—. Dark elytral maculae well developed 4

4. Tibiae and tarsi clear rufous ; lustre more or less cupreous ; antennae

similar in the sexes, fifth joint scarcely wider than the contiguous

joints 16. extricatus Casey
—

. Tibiae and tarsi more obscure, black to rufo-piceous in color 5

5. Elytra with submedian and subapical fasciae 17. difficilis Lee.

—
. Elytra without two distinct fasciae 6

6. Elytral subapical fascia alone distinct ; submedian resolved into two strongly

V-shaped maculae
;
pubescence dense and very coarse 18. fidelis Casey

—
. Elytral dark areas in large maculae

; pubescence rather short, sparse and
readily removable 19. suhaeneus Casey

7. Tarsi and distal part of tibiae rufous 8

—
. Tarsi and tibiae more or less piceous 9

8. Submedian elytral fascia zig-zag, narrow, V-shaped on each elytron ; sub-

apical forming a moderate rhomboidal macula on the suture, apical

maculae rather large; tarsi and tibiae rufous 20. vestitus, n. sp.

—
. Submedian and subapical fasciae transverse, the latter rather broad ; tarsi

and distal half of tibiae rufous or paler 21. incertus Casey

9. Size larger. Pubescence noticeably long; elytral maculation complex, sub-

apical fasciae broken into four rather large maculae, the two median of

which may form a subcordate macula on the suture 10

—
. Size smaller; elytral pattern simpler 12

10. Form different in the sexes ; male rather narrow, parallel and elongate

;

female oblong-ovate; second antennal joint a half longer than wide, third

obconic, fourth distinctly triangular; pubescnce quite abundant on ab-

dominal apex 22. bifasciatus, n. sp

—. Form somewhat similar in the sexes ; male oblong-oval ; female oblong-

ovate; antennae similar in the sexes; third and fourth antennal joints

elongate and subequal in length 11

11. Fifth antennal joint distinctly longer than wide at apex. Surface with a

purplish metallic reflection ; fifth ventral segment broadly truncate at

apex; pale elytral fasciae narrow and distinctly zig-zag 23. pardalis Casey

—. Fifth antennal joint about as long as wide at apex. Surface with a bluish-

metallic reflection; fifth ventral broadly and feebly sinuato-truncate; pale

elytral areas broader about the more or less round maculae

24. motschulskii Lee.

12. Elytra distinctly fasciate with dark hairs 13

— . Elytra not fasciate, but with discrete maculae that are more or less

atrophic 16

13. Upper surface of body shining and polished ; surface with a greenish- or

bluish-metallic lustre 14

—. Upper surface more or less dull and with a cupreous or violaceous lustre.... 15

14. Elytra with three distinct and rather broad transverse fasciae, the basal

narrowly interrupted at scutellum, post-basal maculae obsolete; pronotum

quite strongly convex 25. simplex, n. sp.

—. Elytra without three fasciae
;
pubescence short, sparse, maculation rather

obscure; punctures at middle of pronotum sparse, intervals more or less

punctulato-rugulose - 26. interstitialis Casey
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15. Surface lustre above cupreous throughout; pubescence rather short, macu-

lation less distinct; antennae rather slender basally, last three joints

stouter and feebly incrassate 27. variegatus Casey

—
. Surface lustre cupreous on head and pronotum, violaceous or darker on

elytra
;

pubescence longer, maculation distinct, antennae somewhat

stouter 28. incestus, n. sp.

16. Surface lustre slightly brassy; pubescence rather long, coarse and cinereous,

except for a few dark maculae behind middle of the elytra, of which

four are arranged in a subapical transverse row 29. tritus Casey

LUTEIPES GROUP.

Antennal joints (male) from the third to the ninth distinctly elongate
;
pub-

escence rather short and cinereous ; median and suljapical fasciae well

defined and moderately narrow ; legs entirely pale...„ 30. giffardi, n. sp.

Antennal joints not elongate; elytral pubescence unevenly distributed toward

base 1

1. Head and thorax noticeably small, distinctly narrower than the elytral base;

elytral dark fasciae more or less diffused; legs pale 31. parvicollis, n. sp.

—. Head larger, pronotum about as wide as the elytral base 2

2. Pronotum longer, central area rather sparsely and distinctly punctate, in-

tervals more or less smooth; fourth antennal joint obconico-triangular

;

legs pale 32. luieipes Lee.

— . Pronotum shorter, transverse, densely indentato-punctate 3

3. Albo-cinereous hairs of the elytra elongate-lanceolate and somewhat

squamiform, very dense in a narrow transverse fascia at apical third;

fourth antennal joint triangular; legs bright rufous 33. famelicus Casey

— . Cinereous hairs of the elytra slender as usual 4

4. Legs piceous; elytral pubescence unevenly distributed anterior to a moder-

ately wide subapical dark fascia; fourth antennal joint obconical

34. ornatulus Casey

— . Legs rufous , 5

5. Smaller species (1.9 mm.); fourth antennal joint feebly triangular; basal

joint pale; elytra with a dark wide median and a narrower subapical

fascia, and two rounded maculae on each toward base....3S. concurrens Casey

—. Larger species (L9-2.3 mm.) ; fourth antennal joint triangular (male), or

obconical (female) ; elytra with an even transverse subapical fascia, apex

with a few scattered dark hairs, and feeble trace of small brownish

maculae toward base 36. balteellus Casey

TROCHANTERICUS GROUP.

Pubescence coarse, cinereous, rather dense ; form feebly elongate ; median

elytral fasciae narrow, zig-zag or broken up
;
pronotal central area closely

indentato-punctate. Antennae moderate in length, slightly compressed;

third joint cylindrical; fourth obconico-triangular; sixth, seventh and

eighth subequal in size and length; fifth serrate as usual in the

male ^ 37. trochantericus, n. sp.

LIEBECKI GROUP.

Antennae long and rather stout; joints three, four and five elongate; fourth

quite triangular; third rather slender, slightly more than twice as long

as wide (male) 38. licbecki, n. sp.
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Antennae notably stout; joints sixth to the ninth subequal in size and form;

fourth distinctly triangular and scarcely longer than wide ; third rather

short, not twice as long as wide (male). More slender and subclavate

in the female 39. olympianus, n. sp.

SALICIS GROUP.

Central area of the pronotum not indentato-punctate, intervals flat; smaller

species, lustre aeneous; antennae and legs clear rufous; antennal joints

six to nine not elongate 40. occidens, n. sp.

Central area of the pronotum densely indentato-punctate 1

1. Antennae moderately stout and blackish in color; lustre dark, maculation

well developed; fourth antennal joint triangular; fifth joint serrate and

about as wide as the ninth (male)
;
pubescence of the fifth ventral seg-

ment scarcely modified in the male ; antennae moderately dissimilar in

the sexes 41. angulatus, n. sp.

— . Antennae rufous or rufo-piceous in color, lustre more or less aeneous

;

tibiae and tarsi more or less rufo-piceous 2

2. Fourth antennal joint obconico-triangular ; fifth joint scarcely wider than

the sixth; joints three to nine moderately elongate in the male; antennae

moderately dissimilar in the sexes 42. salicis, n. sp.

— . Fourth antennal joint not strongly triangular; joints three, four and five

elongate, six, seven and eight less so; fifth not strongly serrate; antennae

more slender in the female 43. niveicanthus, n. sp.

Form smaller, apical joints of antennae darker tincticornis n. subsp.

INTERRUPTUS GROUP.

Interstitial spaces of the central area of the pronotal disk, flat and smooth

;

spaces variable in width 1

Interstitial space* more or less indentate ; surface more or less densely

indentato-punctate 5

1. Pubescence short, very sparse; maculation scarcely discernible; antennae

slender, more or less rufo-piceous, fifth joint scarcely wider than the

following two or three joints 44. amplicollis Casey

— . Pubescence longer and denser; maculation distinct 2

2. Lustre more or less aeneous
;
pubescence moderately long ; antennae rufo-

piceous 3

— . Lustre dark, bluish or greenish metallic; pubescence shorter 4

3. Maculation consisting of rounded maculae on the elytra ; fifth ventral of

the male broadly and strongly sinuato-truncate at apex, flattened on the

disk and clothed with long erect and bristling hairs which become black

in apical half 45. interruptus Lee.

— . Maculation consisting of three moderately wide fasciae, median and sub-

apical with irregular edges ; fifth ventral clothed with brownish gray

hairs on the flattened area 46. elegantuhis, n. sp.

4. Lustre with a dark steel-blue metallic reflection ; legs and antennae black

throughout
;
pubescence very short, decumbent and coarse, a median and

subapical fascia with basal, post-basal and apical maculae, or with fasciae

broken into maculae 47. rotundicoUis Casey

— . Lustre with a virido-aeneous reflection ; legs and antennae more or less

picescent, second joint paler; pubescence rather short, dark areas large,

two wide and straight transverse fasciae on the elytra behind the
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middle 48. canescens Mann.

5. Antennae rufo-testaceous, tibiae rufo-piceous, tarsi rufous ; antennae moder-

ately long, joints three, four and five rather elongate, sixth triangular and

about as wide as the fifth 49 fulvipilosus, n. sp.

— . Antennae, tibiae and tarsi dark piceous ; antennae long, heavy, last two
joints particularly stout; sixth, seventh and eighth feebly incrassate,

about equal in length and size; maculation tending to form five tra'ns-

verse fasciae on elytra, the basal two of which are usually broken

50. cervicalis, n. sp.

The following two species have not been recognized with certainty

in the material that has passed through my hands. Both species were

founded on females. The following descriptive outlines have been

epitomized from Casey

:

51. Listriis plcnns Casey.

—

Form elongate-oval, strongly convex.

Color polished black, without metallic lustre ; second joint of the antennae

piceous. Pubescence short, sparse, feebly persistent and with large dark

areas on the elytra.

Head sparsely perforato-punctate, the interspaces flat and somewhat

rugose. Antennae slender, quite distinctly longer than the pronotum, the

tenth joint about as long as wide.

Pronotum two-fifths wider than long; sides evenly and moderately

convergent and feebly arcuate from near the base to the obtuse and some-

what rounded apical angles ; apex broadly arcuato-truncate and wider

than the pedunculiform part of the base, which is more pronounced than

usual ; disk widest at basal third, moderately coarsely, deeply and very

closely perforato-punctate, scabrous and opaque in lateral fourth
;
punc-

tures separated by barely their own dimensions, the narrow interspaces

sparsely and feebly punctulate. Elytra three-fourths longer than wide,

fully one-third wider than the pronotum, parallel, acutely parabolic in

apical third, coarsely and rather sparsely punctate, more finely so toward

apex as usual.

Length, 3.0 mm. ; width, 1.2 mm.

Type locality.—^Vancouver Island.

52. Listrus densicollis Casey.

—

Form stout, oblong-oval, somewhat

depressed above. Color black with a greenish-brassy lustre. Pubescence

short, sparse, cinereous, not very persistent, with large indefinite dark

patches on the elytra.

Head densely punctate, interspaces feebly rugose ; frontal impressions

distinct. Antennae only very little longer than the pronotum, tenth joint

one-half wider than long.

Pronotum one-half wider than long, widest at basal third, where the

sides are rather broadly and evenly rounded, thence strongly convergent
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and feebly arcuate to the apex, the latter truncate and scarcely narrower

than the pedunculate base ; apical angles very obtusely rounded ; lateral

serrules strong- ; disk somewhat finely but deeply and closely perforato-

punctate, the intervals flat and feebly, sparsely punctulate, only slightly

wider than the punctures ; rugose area in lateral fourth.

Elytra oblong, two-thirds longer than wide, fully one-third wider than

the pronotum, parallel, parabolic in apical third ; humeri tumid and

prominent
;
punctures rather coarse, deep and sparse.

Length, 3.2-3.8 mm. ; width, 1.2-1.4 mm.
Type locality.—Napa County, California.

In the Leng Catalogue of the Coleoptera of North America recently

issued, Motschulsky's Listrus tibialis has been given a regular place in the

arrangement of species. Casey was unable to identify it when he wrote

his revision of the genus Listrus Mots, in 1895. I have likewise failed to

recognize it up to the present time. Inasmuch as I have mentioned two

of Casey's species that I could not identify, it will be quite proper at the

present time to give the translation of Motschulsky's description, which

is as follows

:

53. Listrus tibialis Mots.

—

Form elongate-subovate. rather convex

and shining; punctate and sparsely clothed with cinereous pubescence.

Color nigro-aeneous above, black beneath ; tibiae rufo-testaceous, labrum

and tarsi infuscate ; antennae and femora blackish.

Head between the eyes transversely carinulate, carinula strongly

shining.

Pronotum transverse, narrowed anteriorly ; apical angles distinct, the

posterior angles rounded ; sides subcrenulate and set with rather long

fimbriae.

Elytra subovate and arcuately narrow^ed posteriorly ; clothed with

cinereous pubescence.

Measurements.—Length, 1% 1.; width, Y^ 1.

Habitat.—Ross (Sonoma County, California).

It is hoped that the synoptical arrangement as given above will aid

the student in placing the several species of these pretty little melyrids.

There will be disappointment in its application, as there are yet many

species to be discovered, and these undescribed forms will unwittingly be

intermixed and referred to some of the species already named. The

selected characters are not as complete as I wish they were, for a con-

siderable per cent of the specimens studied were mounted in such a way

that it was impossible to see the antennae, metatrochanters or fifth ventral

abdominal segment. An attempt was made to remount some of the

specimens, but they proved too fragile and could not be properly manipu-

lated without destruction. So it was decided at the present time not to
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delay making known the species that have already in part been distributed

under manuscript names.

Before closing- this thesis it will be well to urge the student to

familiarize himself with the pronotal sculpturing, to determine that it

consists of distinct and well defined punctures and that the intervals may
be more or less distinctly indented after the manner of hammered brass.

The basal joint of the antennae is always black, with one exception, and

that is in concurrcns Casey.

Genus DASYTES Payk.

Dasytes nevadcnsis, new species.

—

Form subcuneiform, elongate.

Color polished black, with a very faint greenish metallic lustre ; tibiae and

tarsi scarcely or feebly nigro-piceous.

Pubescence nigro-fuscous, sparse, moderate in length, rather coarse,

semierect, very irregularly directed on the head and pronotum ; marginal

cilia widely spaced and not noticeably fimbriform.

Head rather large, wider across the eyes than the pronotal apex ; front

very broadly and feebly bi-impressed, punctures sparse, rather small

;

surface shining and somewhat wrinkled along the eyes and frontal margin
;

muzzle short. Eyes moderately prominent, broadly convex, setigerous,

setae short and sparse. Antennae rather long, reaching well beyond the

pronotal base, joints four to ten inclusive subequal, eleventh about twice

as long as wide.

Pronotum about a fourth wider than long, widest behind the middle

where the sides are distinctly and evenly arcuate, somewhat constricted

anteriorly where the sides are rather deeply sinuate behind the apical

angles, lateral margins distinctly and rather strongly serrulate ; apex

broadly and feebly arcuate, rather arcuato-truncate in middle third,

narrower than the base ; apical angles obtuse and more or less rounded

;

base broadly arcuate, continuously so with the broadly rounded angles,

which are really obtuse and reflexed when viewed obliquely ; disk rather

strongly convex anteriorly and centrally, less so toward the basal angles,

submarginal line very strong and passing arcuately from side to side

along the basal margin, central area very sparsely punctate, punctures

quite evenly spaced, intervening surface glabrous and shining, lateral area

rather narrow and strongly reto-rugose.

Elytra about one and a half times longer than wide, widest behind

the middle, sides converging anteriorly, apex rather broadly and para-

bolically rounded ; disk moderately convex, punctures rather sparse and

not strong, somewhat obscured by the transverse subrugulation.

Abdomen densely and rather coarsely punctate, surface distinctly and

transversely rugulose.
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Male.—Somewhat narrow. Fifth ventral segment truncate, adjacent

surface rather broadly and Innately impressed
;
pygidium arcuately emar-

ginate, lateral angles rounded.

Female.—Somewhat broader. Fifth ventral arcuately rounded at

apex, sometimes the adjacent surface is somewhat flattened.

Measurements.—Length, 3.0-3.4 mm.; width, 1.0-1.4 mm.
Type locality.—Goldfield, Esmeralda County, Nevada.

Holotype, male, and allotype, female, in my own collection. Col-

lected by Mr. F. W. Nunenmacher, who also possesses paratypes.

Obtained by beating.

Remarks.—By the heavy submarginal line and the pubescence not

being intermingled with longer erect hairs and black legs, it is related to

nitens Casey. In nitens however, the pronotal sides are much more

evenly arcuate and not constricted and emarginate behind the apical

angles.

Dasytes angulatus, new species.

—

Form elongate ovate, wider pos-

teriorly, somewhat depressed. Color black, sometimes brownish, moder-

ately shining ; mouth parts more or less pale, tibiae and tarsi pale rufous

or rufo-piceous.

Pubescence brown to grayish-brown, short, decumbent and sparse

;

pronotal and elytral fimbriae very short and somewhat blackish, on the

former somewhat erect, on the latter a little longer and paler at apex.

Head about as wide as the pronotal apex ; front feebly convex, im-

pressions feeble, rather long and separated by a median and very slight

longitudinal convexity ; surface finely, sparsely punctate and micro-

scopically reticulate.

Pronotiim about a fourth wider than long; sides scarcely arcuate,

rather broadly sinuate behind the angles, convergent from base to apex

as viewed from above, or feebly arcuate at middle, straight and converging

anteriorly, converging to base in basal fourth as viewed obliquely from

the side ; apex rather broadly emarginate ; apical angles blunt and sub-

rectangular ; base broadly arcuate, distinctly sinuate within the angles,

these are subacute and more or less minutely prominent ; disk with a dis-

tinct submarginal line that is somewhat abbreviated anteriorly and

passing arcuately into the basal submarginal groove, surface declivous

laterally, feebly impressed before and within the basal angles so that the

intervening surface appears oblique and more or less gable-like toward

the impressed line at basal fourth ; central area very feebly and sparsely

punctate, laterally microscopically reticulato-asperate.

Elytra about twice as long as the width at base ; sides moderately

divergent to basal third, thence broadly and evenly arcuate to apex;
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margin narrow, not noticeably reflexed : disk very gradually declivous

posteriorly, more strongly so laterally, surface very finely and reticulato-

rugulose
;
punctures fine and moderately sparse : humeri not prominent

and without umbones.

Abdomen very finely punctate.

Male.—Fifth ventral segment rather broadly rounded but truncate at

middle third of apex ; surface rather broadly impressed before the trun-

cature, margin set with short stiff hairs.

Female.—Broader. Pronotal sides more broadly arcuate and less

convergent toward apex, surface not noticeably impressed in the basal

region and more evenly convex, submarginal line less deeply impressed

toward base. I^fth ventral broadly rounded.

Measurements.—Length (Types), 2.8-3.1 mm.; width, 1.2-1.4 mm.
Holotype, male, and allotype, female, in the collection of the Cali-

fornia Academy of Sciences. Paratypes in the Academy's and my own
collection.

Type locality.—Mt. Eddy, Siskiyou County, California. Collected by

Mr. E. P. Van Duzee, on July 28. 1918, at an elevation of 9000 feet.

In many specimens the trochanters and anterior femora are pale

dorsally at base. The first joint of the hind tarsi is about equal in length

to the third and fourth taken together. Angnlatus by its distinct basal

angles of the pronotum differs from all other species of the genus, its

pubescence is uniform over the upper surface, longer, denser and grayer

on the abdomen beneath.

Dasytes shastcnsis horridiilus, new subspecies.

—

Sice comparatively

large and quite similar in the sexes. Form oblong-oval, alxDut two and a

seventh times longer than wide, moderately convex. Color black ; mouth-

parts, antennae, tibiae and tarsi more or less piceous : surface more or less

shining, metallic lustre scarcely discernible.

Pubescence quite long and abundant, consisting of erect, black,

bristling and paler almost recumbent hairs.

Head scarcely as wide as the pronotal apex ; front quite plane, feebly

and broadly impressed
;
quite coarsely and closely punctate. Muzzle short

and broad. Eyes large and moderately convex, distinctly setigerous.

Antennae similar in the sexes, rather long and loose-jointed, rather

moderately compressed, not incrassate ; second and third joints subequal

in length, second about a half longer than wide, nearly twice as stout as

the third, wdiich is relatively slender and almost twice as long as wide

;

fourth and fifth joints subequal in length, subtriangular and slightly longer

than wide ; sixth to the tenth inclusive triangulo-moniliform, about as

long as wide; eleventh elongate, subovate and distinctly as long as wide.
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Pronotiim about a fourth wider than long; apex feebly arcuate; apical

angles quite broadly and obtusely rounded ; sides evenly and moderately

strongly arcuate, serrations short and blunt ; base broadly and rather

strongly arcuate, rounding into the sides without basal angles ; disk

evenly and moderately strongly arcuate from side to side, punctures

moderate in size, evenly placed, separated by a distance equal to their

diameter, submarginal line coarse, sometimes more or less broken ante-

riorly, lateral area reticulato-rugose.

Elytra oblong, a little wider posteriorly, sides parallel, very feebly

arcuate, apex very broadly rounded
;
punctures distinctly smaller than on

the pronotum, and separated by a distance equal to twice their diameter

;

base equal to the width of the pronotum.

Abdomen finely and rather densely punctate; fifth segment more

densely and subasperately sculptured.

Legs moderate in length and not stout ; metatarsi long and slender,

quite equal to the length of their tibia.

Male.—Fifth ventral segment broadly and feebly arcuato-truncate.

Female.—Fifth ventral broadly rounded at apex.

Measurements.—Length (Types), 3.8-4 mm.; width, 1.7-1.8 mm.
Holotype, male, and allotype, female, and one paratype (male) in my

own collection.

Type locality.—Crystal Lake, San Mateo County, California. Col-

lected by myself on June 27, 1919.

Distribution.—Occurs also on Mt. Tamalpais, Marin County, Cali-

fornia ; captured June 25. 1920.

Quite distinct in its large size, longer and moderately close

pubescence, stouter and more elongate second antennal joint ; the sub-

marginal pronotal line is coarse and oftentimes much broken up anteriorly.

It is undoubtedly closely related to shastcnsis Blais., which when com-

pared with horridulns, is smaller in size, pronotum less strongly punctured

in the central area, second antennal joint less elongate, less stout and

inclined to narrow toward the base.

SYNOPSIS OF THE SPECIES OF DASYTES PAYK.

Submarginal line of the pronotum feeble, frequently only evident as an abrupt

division between the smooth and rugose portions of the surface 1

Submarginal line strong, impressed and usually entire 2

1. Elytra each with longitudinal dark vittiform lines 1. lineellus Casey

Elytra without vittae 11

Pubescence distinctly intermingled with longer, erect black hairs 3

Pubescence not intermingled with longer, erect black hairs 8

Elytral vestiture blackish throughout 2. hudsonicus Lee.
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— . Elytral vestiture more or less pale 4

4. Vestiture cinereous but becoming dark and inconspicuous behind the middle

of the elytra which are broad and depressed 3. expansus Casey
— . Vestiture cinereous with longer, erect black hairs on the elytra 5

5. Basal angles broadly rounded
;
pale hairs recumbent 6

— . Basal angles obtuse 7

6. Size usually under 3 mm. ; pubescence shorter 4. shastensis Blais.

—
. Size larger, 4 mm.

;
pubescence longer, form more oblong

5. horridulus, n. subsp.

7. Thoracic punctures coarse and impressed
;
pale hairs suberect.. 6. vicinus Blais.

—. Thoracic punctures fine and sparse 7. obtusus Casey

8. Legs pale throughout 9

— . Legs bicolored, femora black 10

9. Pronotal margins serrulate and deeply sinuate behind the apical angles,

pubescence blackish 8. nevadensis, n. sp.

— . Pronotal margins feebly serrulate and feebly sinuate anteriorly
;
pubescence

yellowish 9. nitens Casey

10. Elytral pubescence blackish and inconspicuous but becoming ashy toward

base; antennae stouter and longer 10. brcznusculus Casey

— . Elytral pubescence pale cinereous throughout, even but rather sparse

;

body more elongate; antennae shorter 11. dissimilis Casey

11. Elytral vestiture uneven in distribution, brownish-black hairs forming a

basal and subapical broad fascia 12. seminudus Lee.

—

.

Elytral vestiture uniform in distribution 12

12. Basal angles of pronotum rounded 13

—

.

Basal angles more or less distinct 17

13. Legs black or blackish in color throughout 14

—

.

Legs more or less pale in color 15

14. Pubescence coarse, cinereous, dense, short, recumbent, and uniformly dis-

tributed 13. tnusculus Fall

— . Pubescence cinereous, moderately dense, rather short, not very coarse,

suberect and intermixed toward sides with a few black setae on pro-

notum 14. macer Casey

15. Legs bicolored, pale rufous, femora black 15. cruralis Lee.

— . Legs rufo-ferruginous throughout, femora occasionally slightly darker 16

16. Prothorax much narrower than the base of the elytra 16. pusillus Lee.

— . Prothorax equal in width to base of elytra 17. minutus Casey

17. Basal angles of pronotum subrectangular and distinct, base sinuate within

the angles; legs pale 18. angulatus n. sp.

— . Basal angles obtuse 18

18. Legs dark in color; elytral vestiture consisting of shorter and longer hairs

which are confusedly intermingled 19. fastidiosus Casey

—
. Legs entirely pale or bicolored 19

19. Legs bicolored, femora black; erect hairs of elytra extremely short and in-

distinct, only visible toward apex 20. depressulus Casey

— . Legs rufo-testaceous
;
pubescence luteo-cinereous, rather long, suberect,

consisting especially on elytra of somewhat uniformly mixed shorter,

more inclined and recurved, longer, and a little less inclined hairs

21. clementae Fall
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NOTES ON THE DISTRIBUTION OF THE SPECIES OF DASYTES PAYK.

1. Dasytes lineelliis Casey.—California: Los Angeles County (Casey); Mount
Wilson, June 18th. (Fall) ; Bear Lake, San Bernardino County, June 5. 1919,

(J. O. Martin) ; Hesperia, June 30, 1918, (J. O. Martin) ; Mokelumne Hill.

Calaveras County, July, elevation 2300 feet, (Blaisdell) ; Mariposa County,

June 17, 1914, (F. W. Nunenmacher).

2. Dasytes hudsonicus Lee.—Hudson Bay Territory. Colorado : Leadville,

July 7-14, 1896, elevation 10,000-11,000 feet, (Wickham) ; Clear Creek,

June 2, 1881, (Liebeck). Arizona (Casey).

3. Dasytes expansiis Casey.—California: North of San Francisco (Casey).

4. Dasytes shastensis Blais.—California: Shasta Retreat, Siskiyou County, ele-

vation 2416 feet, July, 1905, (Blaisdell) ; Clayton, Shasta County, July 13,

1918, (E. P. Van Duzee) ; Fairfax, Marin County, June, (Blaisdell) ; Mari-

posa County, June.

5. Dasytes shastensis horridulus, new subspecies.—California: Crystal Lake,

San Mateo County, June 27. 1919, (Blaisdell) ; Mount Tamalpais, Marin

County, June 25, 1919, (Blaisdell).

6. Dasytes vicinns Blais.—California. San Diego, (Blaisdell).

7. Dasytes obtusus Casey.—Colorado: Glenwood Springs, July, (Dr. A. Fenyes).

8. Dasytes nevadensis, new species.—Nevada : Goldfield, Esmeralda County.

June 6, 1908, (F. W. Nunenmacher).

9. Dasytes nitens Casey.—California : Duncan Mills, Sonoma County, June 30,

1908, (Blaisdell) ; Samoa, Humboldt County, June 21, 1916, (Blaisdell)
;

Marin County, (Casey).

10. Dasytes breviusculns Casey.—California: Sisson, Siskiyou County. July 26,

1918, (E. P. Van Duzee) ; Clayton, July 17. 1918, (Van Duzee).

11. Dasytes dissimilis Casey.—California: San Bernardino Mountains, (Fall).

12. Dasytes musculus Fall.—California : Mount Wilson, July 23, 1905 ; Pasadena,

Pomona and Riverside, (Fall).

13. Dasytes seminudus Lee.—California : Vine Hill. Contra Costa County, June 7,

1908, (Blaisdell) ; Davis Meadow near Railroad Flat, Calaveras County,

July, 1918, elevation 2800 feet, (Blaisdell) ; Mount Diablo. July 16th,

W. M. Giflfard) ; Mojave, in May.

14. Dasytes macer Casey.—Southern California (Casey).

15. Dasytes cruralis Lee.—California: Mokelumne Hill, Calaveras County. June,

1898, (Blaisdell) ; Shasta Retreat, Siskiyou County, July, elevation 2416 feet,

(Blaisdell) ; Yosemite, Mariposa County, June; Mariposa County, June 16th,

W. M. Giffard) ; Tuolumne County, May 14, 1914, (F. W. Nunenmacher)
;

Duncan Mills. Sonoma County, July 14, 1908, (Blaisdell) ; Lodi and Stockton,

San Joaquin County, May 14, 1911. (Blaisdell). Oregon: Colestin, Jackson

County, July 31, 1918, (E. P. Van Duzee).

16. Dasytes pusilltis Lee—California : San Diego, (Casey); Palm Springs, Im-

perial County, May, (Dr. Fenyes) ; Mecca, Colorado Desert, April 13, 1917,

(J. O. Martin).

17. Dasytes minutus Casey.—California. (Casey).

18. Dasytes angulatus, new species.—California : Mount Eddy, 9000 feet, July 28,

1918, (E. P. Van Duzee).

19. Dasytes fastidiosus Casey.—California : Sausalito, Marin County, April 26,

1914, (Blaisdell) ; Vine Hill near Martinez, Contra Costa County, June 7,

1908, (Blaisdell).
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20. Dasylcs dcpressuhis Casey.—Nevada: (Casey).

21. Dasyfes clementac VaW.—Island of San Clemente : (Fall).

LISTRIMORPHA, New Genus.

Form of a female Eschatocrcpis constrictiis Lee, sparsely and uni-

formly pubescent. Pronotum without a submarginal line, lateral margins
finely serrulate and feebly fimbriate; disk broadly impressed within the

basal angles. Last joint of the maxillary palpi conical.

Antennae with a feeble three-jointed club ; fifth joint larger than the

fourth and angulatc anteriorly nearly as in Listrus
;
joints sixth, seventh

and eighth much smaller than the fifth and narrower than those of the

club.

Epipleiira rather narrow at base, gradually narrowing to become
evanescent behind the middle, superior margin feeble.

Ungual appendages slightly longer than the length of the claws,

attached nearly throughout their length ; equal, subacute on the middle

and posterior claws.

Legs slender. Claws slender. Tarsi slender, third and fourth joints

together about equal to the fifth, the latter and the first subequal ; second,

two-thirds as long as the first. Femora not stout, somewhat compressed.

Listrimorpha pallipcs, new species.

—

Form elongate ovate, wider pos-

teriorly. Color black, somewhat dull to shining. Antennae, except the

first joint which is dark, and legs testaceous ; labrum yellowish, femora

more or less piceous toward base. Surface microscopically reticulato-

rugulose. Pubescence short, sparse, recumbent and pale in color, not

conspicuous ; elytral margins loosely fimbriate, hairs longer on the apex.

Head moderate, as wide as the pronotal apex ; front feebly convex,

feebly bi-impressed, impressions somewhat elongate, beginning on a line

opposite the antennal base ; vertex obsoletely impressed at the middle

;

very finely and sparsely punctate. Eyes rather large and somewhat

strongly convex.

Antennae reaching to about the pronotal base ; first joint smaller than

in Listrus, second evenly oval and alxjut equal in diameter to the first

;

third and fourth somewhat compressed ; third obconical a little shorter

than the second; fourth subtriangular (isosceles) and angulate anteriorly;

fifth larger and similarly angulate anteriorly, as long as the second and

distinctly larger than either the sixth, seventh or eighth ; sixth smallest

and about as long as wide, two-thirds as wide as the fifth, seventh a little

larger and triangulo-oval ; eighth about as long as the sixth and slightly

wider, sides more parallel and more arcuate, about as long as wide;

eleventh pointed oval and a half longer than wide.
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Pronotmn transverse, about a third wider than long, base slightly-

wider than the apex; sides angulate just slightly in front of the middle,

thence quite straight and convergent to apex, straight, convergent or

parallel posteriorly to base, margin serrulate; apex feebly emarginate;

apical angles obtuse and very slightly rounded ; basal angles distinct,

obtuse to rectangular and somewhat reflexed; base transverse in middle

two-fourths, thence oblique and feebly sinuate to the basal angles; disk

moderately convex, rather evenly so in central area and at apex, more or

less broadly and distinctly impressed in the region of the basal angles and

along the sides to the angulation, and very feebly so across in front of the

base, slightly constricted laterally behind the apex, very finely and

sparsely punctate, slightly asperate in the lateral area.

Elytra oblong, slightly dilated behind the middle, about twice as long

as wide, feebly convex on the disk, more strongly so laterally ; apices

slightly dehiscent, angles obtuse ; finely and sparsely punctate. Scutellum

transversely oblong.

Under surface of the body finely sculptured.

Measurements.—Length, 2.6 mm. ; width, 1.0 mm.
Holotype, male, and allotype, female, in my own collection

;
paratypes

in that of Mr. F. W. Nunenmacher.

Type locality.—Goldfield, Esmeralda County, Nevada. Collected by

Mr. Nunenmacher on June 29, 1907. Five specimens studied.

Remarks.—This species is distinct in having the pronotum without a

submarginal line or lateral rugose area and short ungual appendages.

In Casey's table of the Melyrid tribe Dasytini it falls between Dasytastes

and Eschatocrepis, and by its general facies and structural characters it is

more closely related to the latter genus. From both Listrus and Eschato-

crepis it can be recognized by the subangulate sides of the pronotum, the

latter less convex and with serrulate lateral margins.

The fifth ventral segment has the apical margin set with a line of

short and rather stiflf hairs. Sexual dififerences are not very evident in

the small series at hand.

Listrimorpha should precede Eschatocrepis in our lists.

Dasytastes vanduseei, new species.

—

Form subovate. Color black;

head, prothorax, legs and basal portion of the antennae, rufo-fulvous

;

metasternum more or less rufous.

Pubescence rather short and recumbent, quite dense on the elytra,

somewhat less so on the pronotum and under surface of the body.

Abdominal surface dull. Elytra feebly aeneous and maculate with several

slightly elongate blackish spots, those of the apical half anastomosing to a

greater or less extent.
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Front of the head flat, finely and evenly punctate, eyes not prominent.

Pronotum finely and evenly punctate ; apex arcuato-truncate ; base

arcuate ; sides more strongly arcuate in the basal half, thence broadly and

evenly so to apex, very slightly sinuate just before the almost rounded

basal angles, serrulations small ; apical angles rounded ; margins fimbriate,

fimbriae not long.

Elytra finely punctate, apical margins serrulate.

Measurements.—Length, 2.2 mm.; width, 1.0 mm.

T\pe locality.—Palm Springs, Riverside County, California. Col-

lected on May 20th, by Mr. E. P. Van Duzee.

Described from two females, both in the collection of the California

Academy of Sciences,

Remarks.—Vanduzeei dififers from bicolor Casey in the color and

maculation of the elytra. In bicolor the elytral pubescence is blackish,

while in vanduzeei it is pale, except in spots as stated above. Vanduzeei

should follow bicolor in our lists.

BIBLIOGRAPHY AND CABINET ARRANGEMENT.

1. Listrus definitus Fall.

"Occasional Papers," Calif. Acad. Sets, 8, 248. 1901.

2. Listrus cephalicus, new species.

3. Listrus senilis Lee.

Dasytes senilis Lee, Proc. Acad. Nat. Set's, Phila.. 6. 170.

Proe. Acad. Nat. Sei's, Phila., 358, Dec, 1866.

Casey, Thos. L.—XV.—"Coleopt. Not., VI," Annals N. Y. Acad. Set., 8, 551,

July, 1895.

4. Listrus unifortnis Casey.

XV.—"Coleopt. Not., VI," Annals N. Y. Acad. Sci.. 8, 552, July, 1895.

5. Listrus clavicornis Casey.

XV.—"Coleopt. Not., VI," Annals N. Y. Acad. Sci., 8, 552, July, 1895.

6. Listrus coloradensis, new species.

7. Listrus obscurellus Lee.

Dasytes obscurellus Lee, Proc. Acad. Nat. Sci's. Phila
, 6. 170.

Proc. Acad. Nat. Sei's, Phila., 358, Dec. 1866.

Casey, Thos. L.—XV.—"Coleopt. Not., VI," Annals N. Y. Acad. Sci., 8. 553.

July, 1895.

8. Listrus punetatus Motsch.

Bull. Mosc, 1859.

XV.—Casey, Thos. L.—"Coleopt. Not., VI," Annals N. Y. Acad. Sci., 8, 543.

July, 1895.

9. Listrus dilutus, new species.

10. Listrus martini, new species.

11. Listrus annulatus Casey.

XV.—"Coleopt. Not., VI.." Annals N. Y. Acad. Sci.. 8, 559, July. 1895.

12. Listrus rubripes Casey.

XV.— 'Coleopt. Not., VI," Annals N. Y. Acad. Sci., 8, 560, July. 1895.
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13. Listrus maculosus Casey.

XV.—"Coleopt. Not., VI," Annals N. Y. Acad. Sci., 8. 550, July. 1895.

14. Listrus ntontanus Casey.

XV.—"Coleopt. Not., VI," Annals N. Y. Acad. Sci., 8, 546. July, 1895.

15. Listrus confusus Casey.

XV.—"Coleopt. Not., VI," Annals N. Y. Acad. Sci., 8, 557, July, 1895.

16. Listrus extricatus Casey.

XV.—"Coleopt. Not., VI," Annals N. Y. Acad. Sci., 8, 554, July, 1895.

17. Listrus difficilis Lee.

Dasytes difficilis Lee, Proc. Acad. Nat. Sci's, Phila., 6, 170. Proc. Acad. Nat.

Scis, Phila., 358, Dec., 1866.

Casey, Thos. L.—XV.—"Coleopt. Not., VI," Annals N. Y. Acad. Sci., 8, 555,

July, 1895.

18. Listrus fidelis Casey.

XV.—"Coleopt. Not., VI," Annals N. Y. Acad. Sci., 8, 556, July, 1895.

19. Listrus subaeneous Casey.

XV.—"Coleopt. Not., VI," Annals N. Y. Acad. Sci., 8, 549, July, 1895.

20. Listrus vestitus, new species.

21. Listrus incertus Casey.

XV.—"Coleopt. Not., VI," Annals N. Y. Acad. Sci., 8, 559, July, 1895.

22. Listrus bifasciatus, new species.

23. Listrus pardalis Casey.

XV.—"Coleopt. Not., VI," Annals N. Y. Acad. Sci., 8, 551, July, 1895.

24. Listrus motschulskii Lee.

Proc. Acad. Nat. Sci's, Phila., 357, Dec, 1866.

Dasytes canescens Lee, Proc. Acad. Nat. Sci's, Phila., 6, 170.

Casey, Thos. L.—XV.—"Coleopt. Not., VI," Annals N. Y. Acad. Sci., 8, 545,

July, 1895.

25. Listrus simplex, new species.

26. Listrus interstitialis Casey.

XV.—"Coleopt. Not., VI," Annals N. Y. Acad. Sci., 8, 545, July, 1895.

27. Listrus varicgatus Casey.

XV.—"Coleopt. Not., VI," Annals N. Y. Acad. Sci., 8, 558, July, 1895.

28. Listrus incestus, new species.

29. Listrus tritus Casey.

XV.—"Coleopt. Not., VI," Annals N. Y. Acad. Sci., 8, 557, July, 1895.

30. Listrus giffardi, new species.

31. Listrus parzncollis, new species.

32. Listrus luteipes Lee.

Dasytes luteipes Lee, Proc. Acad. Nat. Sci's, Phila., 6, 170. Proc. Acad. Nat.

Sci's, Phila., 358, Dec, 1866.

Casey, Thos. L.—XV.—"Coleopt. Not., VI," Annals N. Y. Acad. Sci., 8, 561,

July, 1895.

33. Listrus famelicus Casey.

XV.—"Coleopt. Not., VI," Annals N. Y. Acad. Sci., 8, 563, July, 1895.

34. Listrus ornatulus Casey.

XV.—"Coleopt. Not., VI," Annals N. Y. Acad. Sci., 8, 563, July, 1895.

35. Listrus concurrens Casey.

XV.—"Coleopt. Not., VI," Annals N. Y. Acad. Sci., 8, 561, July, 1895.
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36. Listrus balteellus Casey.

XV.—"Coleopt. Not.. VI," Annals N. Y. Acad. Sci., 8, 562, July, 1895.

37. Listrus trochanterica, new species.

38. Listrus liebccki, new species.

39. Listrus olyntpianus, new species.

40. Listrus occidens, new species.

41. Listrus angiilatus, new species.

42. Listrus salicis, new species.

43. Listrus nivcicanthus, new species.

tincticornis, new subspecies.

44. Listrus amplicoUis Casey.

XV.—"Coleopt. Not., VI," Annals N. Y. Acad. Sci., 8, 547, July, 1895.

45. Listrus interruptus Lee.

Proc. Acad. Nat. Sci., Phila., 357. Dec, 1866.

Casey, Tlios. L.—XV.—"Coleopt. Not., VI," Annals N. Y. Acad. Sci.. 8, 547,

July, 1895.

46. Listrus elegantulus, new species.

47. Listrus rotundicollis Casey.

Dasytes rotundicollis Lee. Proc. Acad. Nat. Sci's, Phila., 6, 170. Proc.

Acad. Nat. Sci's, Phila., 358, Dec, 1866.

Casey, Thos. L.—XV.—"Coleopt. Not., VI," Annals N. Y. Acad. Sci., 8. 544,

July. 1895.

48. Listrus cancscens Mann.

Dasytes cancscens Mann.. Bull. Mosc, 247. 1843. Motsch. : 1. c, 2. 391, 1859.

Le Conte.—Froc. Acad. Nat. Sci's, Phila., 358, Dec, 1866.

Casey, Thos. L.
—

"Coleopt. Not., VI," Annals N. Y. Acad. Sci.. 8. 555, July,

1895.

49. Listrus fuliApilosus. new species.

50. Listrus cervicalis, new species.

51. Listrus plenus Casey.

XV.—"Coleopt. Not., VI," Annals N. Y. Acad. Set.. 8, 549. July, 1895.

52. Listrus densicollis Casey.

XV.—"Coleopt. Not., VI," Annals N. Y. Acad. Sci., 8, 548, July, 1895.

53. Listrus tibialis Motsch.

Bull. Mosc, 2, 391, 1859. Casey, Thos. L.—"Coleopt. Not.. VI." Annals N. Y.

Acad. Sci.. 8. 543, July, 1895.
'

1. Dasytes lineellus Casey.

XV.—"Coleopt. Not., VI," Annals N. Y. Acad. Sci., 8. 581. Aug., 1895.

2. Dasytes hudsonicus Lee
Proc. Acad. Nat. Sci., Phila., 360, 1866.

Casey, Thos. L.—XV.—"Coleopt. Not., VI." Annals N. Y. Acad. Sci., 8, 572,

Aug., 1895.

3. Dasytes expansus Casey.

XV.—"Coleopt. Not., VI," Annals N. Y. Acad. Sci.. 8, 574, Aug., 1895.

4. Dasytes shastensis Blais.

Ent. News, 75, March, 1906.

5. Dasytes shastensis horridulus, new variety.
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6. Dasytes vicinus Blais.

Ent. News, 74, March, 1906.

7. Dasytes obtusus Casey.

XV.—"Coleopt. Not., VI," Annals N. Y. Acad. Sci., 8, 573, Aug., 1895.

8. Dasytes nevadensis, new species.

9. Dasytes nitens Casey.

XV.—"Coleopt. Not., VI," Annals N. Y. Acad. Sci., 8. 574, Aug., 1895.

10. Dasytes breviusculus Motsch.

Btill. Mosc, 2, 396, 1859.

Casey, Thos. L.—XV.—"Coleopt. Not., VI," Annals N. Y. Acad. Sci., 8. 576,

Aug., 1895.

11. Dasytes dissimilis Casey.

XV.—"Coleopt. Not., VI." Annals N. Y. Acad. Sci., 8. 576, Aug., 1895.

12. Dasytes seminudus Lee.

Proc. Acad. Nat. Set., Phila., 360, 1866.

Casey, Thos. L.—XV.—"Coleopt. Not., VI," Annals N. Y. Acad. Sci., 8, 581,

Aug. 1895.

13. Dasytes musculus Fall.

"Occasional Papers," Calif. Acad. Sci's. 8, 249, 1901.

14. Dasytes macer Casey.

XV.—"Coleopt. Not., VI," Annals N. Y. Acad. Sci., 8, 577, Aug., 1895.

15. Dasytes cruralis Lee.

Pristoscelis cruralis Lee, Proc. Acad. Nat. Sci's., Phila, 355, 1866.

Casey, Thos. L.—XV.—"Coleopt. Not., VI," Annals N. Y. Acad. Sci., 8, 579,

Aug., 1895.

16. Dasytes pusillus Lee.

Prdc. Acad. Nat. Sci's., Phila., 6, 170; I. c, 360, 1866.

Casey, Thos. L.—XV.—"Coleopt. Not., VI," Annals N. Y. Acad. Sci., 8, 579,

Aug. 1895.

17. Dasytes minutus Casey.

XV.—"Coleopt. Not., VI," Annals N. Y. Acad. Sci., 8, 580, Aug., 1895.

18. Dasytes angulatus, new species.

19. Dasytes fastidiosus Casey.

XV.—"Coleopt. Not., VI," Annals N. Y. Acad. Sci., 8, 577. Aug., 1895.

20. Dasytes depressulus Casey.

XV.—"Coleopt. Not., VI," Annals N. Y. Acad. Sci., 8, 579, Aug., 1895.

21. Dasytes clementae Fall.

"Occasional Papers," Calif. Acad. Sci's, 8, 250. 1901.

Listrimorpha, new genus.

1. Listrimorpha pallipes, new species.

1. Dasytastes catalinae Lee.

Proc. Acad. Nat. Sci's, Phila., 361, 1866.

Casey, Ihos. L.—XV.—"Coleopt. Not., VI." Annals N. Y. Acad. Sci., 8, 583,

Aug., 1895.

2. Dasytastes remissus Casey.

XV.—"Coleopt. Not., VI," Annals N. Y. Acad. Sci., 8, 583, Aug., 1895.
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3. Dasytastes otiosus Casey.

XV.—"Coleopt. Not., VI," Annals N. Y. Acad. Set., 8, 584, Aug., 1895.

4. Dasytasles dispar Casey.

XV.—"Coleopt. Not., VI," Annals N. Y. Aead. Sei., 8, 585, Aug., 1895.

5. Dasytastes ruficollis Ulke.

Dasytes rufieoUis Ulke, Geog. and Geol. Exp. and Surv., 4to., Wheeler, 5, 812,

1875.

Casey, Thos. L.—XV.—"Coleopt. Not., VI," Annals N. Y. Acad. Sei., 8, 586,

Aug., 1895.

6. Dasytastes bicolor Casey.

XV.—"Coleopt. Not., VI," Annals N. Y. Acad. Sei., 8, 586, Aug., 1895.

7. Dasytastes vanduzeei, new species.

8. Dasytastes insularis Fall.

"Occasional Papers," Calif. Acad. Sci's, 8, 251, 1901.
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PART II.

CHRYSOMELIDAE.
Glyptoscelis sequoiae, new species.

—

Form oblong-oval, broadly

rounded posteriorly, moderately convex ; head and prothorax narrow^ing'

anteriorly. Color a beautiful cupreous ; antennae more or less rufous,

terminal three joints black, seventh and eighth blackish in about apical

half ; legs rufous. Surface more or less shining, sparsely and quite evenly

clothed with a rather long, soft fulvous pubescence which is recumbent,

subsquamiform and linear, each hair marked with a longitudinal median

stria.

Head and pronotum somewhat coarsely, regularly punctate
;
punc-

tures well defined, separated by a distance equal to one-half their

diameter. Head with an impunctate median line, front broadly, trans-

versely but not strongly prominent at the clypeo-frental junction, broadly

and more or less moderately impressed between the eyes. Antennae long

and slender.

Pronotum a little wider than long ; sides rather evenly arcuate,

moderately convergent anteriorly as viewed from above ; apex quite

broadly arcuate ; base slightly lobed at middle, feebly sinuate laterally and

scarcely wider than the disk at middle
;
pubescence slightly denser laterally

and more hair-like centrally.

Elytra oblong, about one-half longer than wide, sides parallel, scarcely

arcuate, and broadly, evenly arcuate in apical one-fourth ; disk evidently

flattened about the scutellum
;
pubescence appearing feebly vittate when

viewed longitudinally
;
punctures evenly and rather closely placed, some-

what smaller than on the pronotum, finer toward apex.

Pubescence of under surface somewhat whitish, scarcely longer than

on the supper surface, hair-like and apparently not striate. Punctuation

finer than above.

Clazvs cleft. Inner division of each much shorter and smaller than

the outer part, acute, especially on the middle and posterior claws.

Male.—Fifth ventral abdominal segment somewhat arcuately

deflexed apically, and with a somewhat broad, oblong-oval impression at

middle, which may be more or less impunctate at bottom.

Female.—Fifth ventral distinctly arcuately deflexed apically, and more

or less concave throughout the width.

Measurements.—Length (Types), 6-7 mm.; width, 3-3.5 mm.
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Holotype, male, and allotype, female, in the collection of the Cali-

fornia Academy of Sciences. Paratypes in that of the Academy's and my
own collection.

Type locality.—Cazadero, Sonoma County, California. Collected on

April 12, 1918, by Mr. E. P. Van Duzee.

Collected from the foliage of Sequoia scmpervircns Endl. It appears

somewhat probable that when the species of Glyptoscelis are better known,

the food plant will be found to be more or less different in case of each

species. Glyptoscelis illnstris Cr. is usually taken from yellow pine (Pinus

ponderosa Dougl.), in the vicinity of Mokelumne Hill, Calaveras County,

California; squamulattis Cr. is found plentifully on willow and a closely

related species is found on a composite shrub growing along the San

Diego River in Mission Valley, San Diego County, California. Two
species were taken from juniper trees on Black Mountain (elevation 8100

feet), at Huntington Lake, Fresno County, California, during the month

of July, 1919; another from fir in Humboldt County, California; finally.

Mr. Van Duzee has taken the species described below from wild rose

near Sacramento. California. Other phases are at hand the food plants

of which are not known. Ulke has reported that the eastern species

pubescens Fab. and harbatus Say are common on pine.

Glyptoscelis parvulns, new species.

—

Form rather short oblong-oval,

robust and moderately convex ; prothorax distinctly narrower than the

elytra. Color black, with an aeneous, cupreous or virido-aeneous tinge

;

legs rufo-piceous, palpi and antennae more or less rufous. Surface more

or less shining, sparsely and evenly clothed with rather long recumbent

hair-like scales, each scale longitudinally unistriate, grayish in color.

Head rather strongly convex on the vertex ; front broadly and feebly

impressed above the scarcely prominent clypeo-frontal junction, a smooth

and narrow median line more or less evident
;
punctuation rather coarse

and sparse. Antennae moderately long and slender, joints less elongate

than in sequoiac and similar to those in squamiilatus and its allies, apical

five joints somewhat stouter, third to the sixth subequal in length and

slightly shorter than the seventh.

Pronotum about a third wider than long, widest at middle, rather

moderately convex, strongly and precipitously declivous at the sides in

region of the apical angles ; apex moderately arcuate, post-ocular lobes

distinct and rather strong ; sides moderately, broadly and rather evenly

arcuate, somewhat straight before the obtuse basal angles, as viewed from

above, marginal bead distinct in basal third and more or less feeble

anteriorly ; base feebly arcuate ; disk distinctly and somewhat sparsely

punctate, punctures moderately coarse, separated by a distance equal to

their diameter.
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Elytra less than half longer than wide, rather broadly and obtusely

rounded posteriorly ; sides very feebly arcuate, humeri moderately nar-

rowly rounded, umbones rather distinct ; base very slightly emarginate

;

surface strongly transversely convex
;
punctuation somewhat finer than

on the pronotum, punctures separated by a distance equal to about twice

their own diameter, still finer on the apical declivity. Scutellum slightly

transverse, apex feebly angulate, surface with a few small punctures.

Abdomen rather more thickly punctate than above.

Legs comparatively short and rather stout. Anterior tibiae quite

straight ; middle and posterior tibiae slightly outwardly curved at apex.

Claws cleft. In the male the anterior claws are cleft to slightly

behind the middle ; the inner divisions are one-fourth shorter than the

outer part and rather acute. In the female the anterior claws are cleft

to the middle, the inner divisions are short and acute, scarcely separated

from the outer part ; claws of the middle and posterior tarsi similar,

more distinctly cleft to about basal third, inner portions longer, more

slender and acute.

Male.—Narrower. Rather broadly impressed at middle of the fifth

ventral segment, this impression impunctate or more or less sparsely

punctate and pubescent.

Female. — Broader. Fifth ventral rather moderately concave

throughout the width and apically more or less arcuately deflexed.

Measurements.—Length (Types), 5.5-7.5 mm.; width, 3.8-3 mm.
Holotype, male, and allotype, female, in the collection of the Cali-

fornia Academy of Sciences
;
paratypes in the collection of the Academy

and in that of the author.

Type locality.—Sacramento, California. Collected by E. P. Van
Duzee, May 28, 1918. Beaten from wild rose.

Parvulus somewhat resembles Adoxus vitis Fab. in form, but is rather

narrower and more elongate. The individuals vary quite a little in form,

some are shorter and more robust than others and intermediates are

abundant. It is the smallest species known to the author. In all species

of Glyptoscelis examined there is a rounded setigerous fovea at the apical

and basal angles of the pronotum.

In puhescens, illustris and sequoiae there is a circum-scutellar depres-

sion and an impression within the humeral umbones. The latter impression

is also present in parvulus.

The two species here described cannot be the same as albidus Lee,

where the pubescence is very easily removable according to Dr. Horn.

A species taken in El Dorado and Calaveras Counties answers the latter

peculiarity very well. In illustris and squamulatus the vestiture is quite

persistent.
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TENEBRIONIDAE.
Centrioptera pcctoralis, new species.

—

Form elongate and sub-

parallel. Color black and more or less sbining. Pronotum extremely

finely and sparsely punctate ; elytra witb distinct and rather stout muricate

tubercles laterally and on the apical declivity.

Head less than moderately convex, fronto-epistomal margin quite

evenly arcuate, feebly deflexed apical margin scarcely truncate or slightly

sinuate at middle
;
punctuation very irregular, leaving large smooth

areas; punctures moderate in size and sharp across the middle of the

frons and at periphery of the epistoma. Antennae slender, joints equal

in width and elongate, tenth equilaterally triangular, not at all large,

eleventh small and short, pointed oval.

Pronotum about a fourth wider than long ; sides broadly and evenly

arcuate in anterior two-thirds, thence broadly sinuate to the basal angles

which are subrectangular, marginal bead moderately coarse and slightly

reflexed ; apex broadly emarginate between the rather acute and anteriorly

prominent angles ; base broadly and feebly emarginate ; disk moderately

and rather evenly convex, slightly more declivous at the apical angles,

scarcely transversely impressed before the base, punctuation extremely

fine and sparse, scarcely granulate or more distinct at the sides.

Propiciira smooth, opaque with a few punctures anteriorly

Elytra oblong, about a half longer than wide, not strongly convex

centrally but more strongly and arcuately so laterally ; sides broadly and

feebly arcuate, parallel, slightly wider behind the middle, apex rather

broadly rounded ; disk moderately convex, rather abruptly and obliquely

declivous posteriorly ; central area with simple punctures, laterally and

on apex the punctures of the intervals are replaced by strong and moder-

ately large muricate tubercles, the punctures and tubercles serially

arranged
;
punctures ecjual in size, those of the striae not muricate and not

closely placed, those of the intervals in the central and sutural area more

distantly spaced and more or less granulate ; base scarcely arcuate, humeri

obtuse and not at all prominent.

ParapJcura moderately coarsely and sparsely punctate.

Sterna.—Prosternum glabrous laterally and anteriorly along the

margin, elsewhere coarsely rugoso-punctate
;
process broadly and slightly

impressed, apex sublaminately but briefly mucronate, mucro small and

variable. Mesosternum moderately declivous, then briefly vertical, very

coarsely rugoso-punctate, narrowly glabrous between the coxae. Meta-

sternum coarsely and sparsely punctate.

Abdomen horizontal and not strongly convex, with large glabrous and

impunctate areas, punctures rather coarse, most in evidence on the process,

sides and fifth segment, a few scattered across the other segments.
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Legs rather long, moderately strongly and densely sculptured.

Measurements.—Length, 25 mm. ; width, 10 mm.
Holotype, female, as described above, in the collection of the Cali-

fornia Academy of Sciences. An allotype in my own collection.

Type locality and habitat.—San Benito Island, ofif the coast of Lower

California. Collected July 15, 1905, by F. X. Williams, while with the

Galapagos Expedition.

Pectoralis is distinct by its parallel form, punctuation of under sur-

face and other characters ; apparently not identical with any described in

the Biologia.

In spicnlifcra Lee. the mesosternum is almost declivous anteriorly, in

pectoralis it is strongly so, as it is in diilzurae described below. The meso-

sternum is vertical and emarginate anteriorly In asperata Horn, angularis

Horn, variolosa Horn, seriata Lee. and slightly declivous in muricata Lee.

Pectoralis somewhat resembles spicnlifcra, with muricata next in order.

Spiculifera is a larger and broader species, with the abdomen almost

impunctate and the legs more sparsely and less coarsely sculptured. In

spiculifera, also, the mentum is transversely cordate, apex feebly emar-

ginate, surface slightly convex and coarsely punctate, with the antennae

less slender and parallel, with the ninth and tenth joints triangular, the

eleventh longer. In pectoralis the mentum is cordate, relatively larger,

somewhat concave, more strongly emarginate at apex, feebly subcarinate

along the median line, longitudinally and not strongly impressed laterally,

coarsely punctate and more scabrous.

Centrioptera duhurae, new species.

—

Form elongate-oblong, similar

to muricata. Color dull black ;
pronotum sculptureless, elytra with muri-

cate tubercles laterally and on apical declivity. Mesosternum declivous

anteriorly ; abdomen smooth with a few scattered punctures.

Head slightly convex, fronto-epistomal margin arcuate, somewhat

oblique laterally ; surface punctate, punctures irregularly and very sparsely

placed, finer in the central area. Antennae rather short with joints of

equal width, joints four to eight suboblong, ninth triangular, tenth sub-

quadrate, eleventh short pointed ovate. Mentum feebly convex, more

oval than cordate, slightly transverse, apical emargination not strong;

surface narrowly impunctate at apex, elsewhere rather coarsely and closely

punctured, somewhat longitudinally impressed laterally.

Pronotum rather more than a fourth wider than long ; sides broadly

and evenly arcuate anteriorly, somewhat convergent and broadly sinuate

posteriorly to the basal angles which are rectangular: apex truncate

between the strong, anteriorly prominent and acute angles ; base truncate

;

disk evenly and very moderately convex, a little less so basally, sculpture-
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less and smooth with a few obsolete granules along the margin, lateral

bead rather moderate and briefly reflexed.

Propleura dull, almost sculptureless and smooth.

Elytra oblong-oval, somewhat widest behind the middle, obliquely

declivous posteriorly, less than twice as long as wide, almost flattened

dorsally ; sides rather broadly rounded and moderately inflexed, feebly

sinuate before the apex which is slightly prominent ; disk with ten series

of punctures, punctures moderate in size, rather corroded, closely and

slightly irregularly placed, series feebly impressed, intervals perfectly flat

centrally and basally and with a single series of smaller and widely spaced,

feebly submuricate punctures ; laterally and on the apical declivity the

intervals are scarcely convex, and with a single series of widely spaced

muricate tubercles which are scarcely longer than their width at base.

Sterna.—Prosternum smooth and sculptureless anteriorly and later-

ally
;
process between the coxae rather broadly oval, longitudinally im-

pressed and coarsely rugoso-punctate, apex rounded with a small mucro

at tip. Mesosternum obsoletely and sparsely punctate laterally, moder-

ately declivous and briefly vertical at middle anteriorly, coarsely rugoso-

punctate, smooth posteriorly between the coxae. Metasternum smooth

and very strongly punctate.

Parapleiira smooth, sparsely and more or less obsoletely punctate.

Abdomen flattened throughout middle third, smooth and very sparsely

punctate
;
process oblong-quadrate, surface with an oval and slightly

raised swelling at middle, otherwise more or less rugose ; first segment

with a few punctures behind the coxae, fourth with a subapical line of

punctures, fifth sparsely and evenly punctured, punctures somewhat coarse

throughout.

Legs moderate in length ; femora sparsely punctate ; tibiae densely

sculptured, each puncture with a ferruginous seta ; tarsi with similarly

colored setae, plantar grooves open.

Male.—Narrower and more parallel.

Female.—Slightly broader and a little inflated. (Only an abdomen

at hand.)

Measurements.—Length (Male), 21 mm.; width, 9 mm. An abdo-

men of a female measures 10 mm. in width.

Holotype, male, in my own collection.

Type locality.—Dulzura. San Diego County, California.

Habitat.—Dulzura and Poway, San Diego County, California.

Dulsurae was identified for me as aspcrata Horn more than twenty-

five years ago. For about twenty years I had only an abdomen on a pin

representing this species. On my ranch at Poway, where I lived for

eleven years, I took only one living specimen, but the dead bodies of this
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beetle were very abundant in the nests of wood rats. Diilzurae is noc-

turnal in habits. Having secured but one living specimen in eleven years

does not speak well for my ability as a collector ; unfortunately I was more

interested in farming at that time than in worrying over beetles.

In appearance dulsurae resembles pectoralis, which is a larger species ;

next in order it resembles muricata Lee, which is a more or less shining

species, a moderate series of which is before me. In muricata the

propleura are distinctly punctate, the abdomen is quite coarsely and much

more abundantly punctate and the parapleura are more densely and

strongly punctured. The pronotum of muricata is impressed and

punctato-granulate along the side margins. Pectoralis is more elongate

and more strongly sculptured beneath. The apparent sequence of species

should be spiculifera, pectoralis, muricata and duhurae ; then follow

angularis, asperata, variolosa and seriata. Infausta and utahensis I have

not seen. This arrangement agrees with that given in Henshaw's List.

Schizillus Horn.

In 1874, Dr. Geo. H. Horn created the above genus for laticeps, a

member of the Tribe Cryptoglossini, collected on the Mohave Desert,

California, by Mr. Crotch. In 1913, Mr. J. R. Slevin took a considerable

series at Hesperia, California, which are in the collection of the California

Academy of Sciences.

In 1908, Mr. F. W. Nunenmacher took three interesting specimens

at Goldfield, Nevada. Two of these look like a modified laticeps, the other

somewhat resembles the smooth Cryptoglossa laevis. For more than

twenty-eight years I have had a specimen that was unique as far as my
collection was concerned. During this time it was labeled laticeps, but it

undoubtedly represents a new species. From the material before me it is

evident that three new species are to be recognized.

The salient generic characters of Schisillus are the completely divided

eyes, the transverse mentum, the broader genae and the front is hemi-

hexagonal. The antennae are eleven-jointed, first joint stout and

invisible from above, the terminal joint oval and smaller than the pre-

ceding. In regard to the size of the eleventh joint, I must dififer from

Dr. Horn, for it is smaller than the preceding. The broad head is a

striking character when compared with our Centriopterae. Dr. Horn's

description of the type species may be modified as follows

:

Schizillus laticeps Horn.

—

Form elongate oblong-oval and moderately

robust. Color black and subopaque.

Head broad, front hemi-hexagonal and moderately convex, sparsely

punctured, very broadly impressed between the eyes along the frontal
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suture, punctures moderately small and densest along the apical margin,

neck densely and finely granulate. Antennae rather stout and parallel, the

terminal four joints slightly narrower and less stout than the preceding

joints.

Pronotiim broader than long; apex moderately deeply emarginate,

slightly broader than the base ; sides moderately arcuate, sinuate near the

base, hind angles rather less than rectangular ; base broadly emarginate

;

surface moderately convex, sparsely punctured and subopaque and with a

more or less deep, transverse, ante-basal impression ; apical angles quite

broad, anteriorly prominent and subobtuse.

Propleura sparsely punctate, punctures subobsolete, many rugulae

more or less evident.

Elytra oblong-oval, not wider at base than the pronotum, widest at

middle, sides moderately arcuate ; surface moderately convex, with rows

of punctures on the disk which become irregular and submuricate at the

sides and apex, intervals flat and submuricately punctate ; serial punctures

a little larger than the interstitial ; disk almost vertically declivous

posteriorly.

Parapleura irregularly and sparsely punctate.

Sterna.—Prosternum sparsely punctate, more or less impunctate

within the oblique sutures
;
process slightly produced, subevenly oval,

margin prominent, surface impressed and sparsely punctate and with a

few rugae.. Mesosternum moderately declivous, quite deeply impressed,

surface smooth and narrowdy punctate along the periphery. Metasternum

very short and punctato-rugose.

Abdomen sparsely and very obsoletely punctate; intercoxal process

rugose, fourth and fifth segments distinctly punctate apically, the former

glabrous in about basal half, the latter in basal third ; first suture per-

fectly straight, the third and fourth quite strongly arcuate.

Legs rather short. Femora rather sparsely punctate, tibial grooves

distinctly and rather more densely punctured ; tibiae quite densely

muricato-punctate ; tarsi stout and similar in the sexes, plantar grooves

open, the setae ferruginous.

Male.—Narrower. Abdomen feebly oblique to the sterna and

slightly more flattened between the metacoxae.

Female.—Broader. Abdomen perfectly horizontal and slightly more

convex. Elytra more broadly oblong-oval.

Measurements.—Length, 21-25 mm. ; width, 9-11 mm.
Type in the Horn collection at the Philadelphia Academy of Sciences.

Type loeality.—Mohave Desert, California.

Habitat.—Hesperia and the Mohave Desert, California.
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In laticeps the elytral sculpturing resembles that observed in Eleodes

consohrina Lee. ; the epipleura are sparsely and very obsoletely punctate

and smooth. It is a large and more elongate species with abdomen very

smoothly sculptured.

Schisillns convexus, new species.

—

Form oblong-oval. Color black and

more or less subopaque.

Head broadly and strongly transversely impressed between the

antennae, vertex convex and declivous ; fronto-epistomal margin some-

what hemi-hexagonal, almost evenly arcuate ; surface more or less densely

and irregularly punctate on the epistoma, front sparsely punctured, punc-

tures moderately coarse. Antennae slender, joints nearly of equal width

throughout, last three joints almost narrower than the preceding joints,

ninth and tenth longer than wide and subtriangular, eleventh smaller and

pointed-oval, a little longer than wide; apical joints with a number of

rather long tactile hairs.

ProHOtum about a third wider than long ; apex slightly broader than

the base, moderately deeply emarginate, margin rather straight and
oblique within the angles ; sides moderately arcuate in anterior three-

fourths, sinuate before the base, marginal bead coarse and reflexed only

near the angles ; base broadly and not strongly emarginate. beaded ; basal

angles subrectangular ; disk smooth and moderately convex, more strongly

so anteriorly and centrally, moderately declivous at the apical angles,

somewhat impressed within the basal angles, more or less obsoletely to

distinctly punctate, punctures rather coarse and more distinct laterally

;

transverse ante-basal impression short, not strongly defined and slightly

more impressed at middle and more strongly so within the basal angles.

Propleiira rather coarsely, sparsely but distinctly punctate and

rugose.

Elytra oblong-oval, widest a little behind the middle (in type), base

scarcely wider than the pronotal base ; surface moderately convex, strongly

rounded at the sides, rows of punctures not distinct, muricately punctate

throughout, more strongly so on the sides and apical declivity, the latter

rather abruptly oblique ; muricate punctures shining at tip and subequal

throughout ; apex somewhat lobed and rather broadly rounded.

Paraplenra.—Mesosternal side-pieces distinctly and densely punctate;

metasternal side pieces sparsely punctured, punctures larger.

Sterna.—Prosternum rather coarsely and quite densely punctate

throughout
;
process slightly produced, rather broadly rounded at tip,

marginal bead coarse and raised ; surface depressed, coarsely and densely

punctate. Mesosternum closely punctate, declivous, deeply impressed at

middle, impression glabrous. Metasternum very short, densely punctate

and rugose.
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Abdomen more or less closely and moderately coarsely punctate,

intercoxal process rugose and smooth at middle ; segments more or less

transversely rugose along the sides, second segment more or less glabrous

in middle third, third quite glabrous at middle, fourth and fifth rather

more densely punctate, fourth more or less glabrous along the base ; first

suture straight, third and fourth strongly arcuate.

Legs rather slender, posterior tibiae slightly inwardly arcuate ; femora

densely punctate throughout including the tibial grooves, punctures smaller

than those of the abdomen ; tibiae densely muricato-punctate ; tarsi similar

in the sexes, rather stout, plantar grooves open ; terminal joints of all of

the tarsi fringed with rather long and closely-placed ferruginous setae.

Male unknown.

Female.—Abdomen convex and horizontal. Elytra oblong subovate

and moderately broad.

Measurement.—Length (Type), 23 mm.; width, 10 mm.
Holotype, female, in my own collection. A paratype in the collection

of Mr. F. W. Nunenmacher.

Type locality.—Goldfield, Esmeralda County, Nevada. Collected

June 16, 1908. Two females studied.

Convexiis, as compared with laticeps, is more convex and not so

broad, the body beneath is much more densely and strongly punctate, the

pronotum is more distinctly punctate, especially within the angles, the

mentum is less transverse, densely punctured, with the sides broadly

arcuate and the surface at apex impressed so as to make the margin

appear slightly emarginate.

SchiziUus nunenmacheri, new species.

—

Form elongate, oblong-sub-

ovate. Color dull black, more or less opaque. Subobsoletely sculptured.

Head very broadly and transversely but not strongly impressed

between the antennae and along the sides before the eyes ; central area of

the epistoma slightly prominent and convex ; fronto-epistomal margin

rather hemi-hexagonal ; surface smooth, obsoletely punctate, except on the

epistoma along the margin where the punctures are more or less distinct.

Antennae quite slender, third joint very elongate, about equal to the next

four taken together, joints four to eleven rather narrower than the third,

about twice as long as wide, tenth slightly narrower, eleventh smaller,

pointed-oval and about as long as wide.

Pronotum almost a half wider than long; apex rather deeply and

broadly emarginate, apical angles subacute and anteriorly prominent

;

sides feebly arcuate in anterior one-half, thence almost straight and

moderately convergent to the basal angles, marginal bead very fine to

subobsolete ; base broadly and feebly emarginate ; basal angles sub-
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rectangular ; disk sculptureless, smooth, almost without impressions, cen-

tral area anteriorly rather strongly convex, elsewhere moderately so,

gradually declivous at the apical angles.

Parapleura smooth and opaque, with few rugae on the coxal con-

vexities.

Elytra about a half longer than wide, suboblong-oval, widest at about

the middle; base feebly arcuate, quite equal to the pronotal base; disk

moderately convex, more strongly and rather broadly rounded at the sides,

obliquely declivous posteriorly ; apical lobe moderate and not broadly

rounded ; surface smooth and dull, striae obsolete or very faintly evident

when viewed obliquely, interstices with a row of rather small muricate

tubercles ; these are obsolete along the suture, becoming gradually stronger

laterally and on the apical declivity.

Epipleura smooth and without sculpturing.

Sterna.—Prosternum obsoletely rugose anteriorly and on the process,

the latter a little produced, suboval with the sides converging slightly

behind the coxae, tip rather broadly rounded, marginal bead not evident

;

surface longitudinally impressed along the middle, with few punctures

along the margin. Mesosternum not sculptured, declivous anteriorly,

broadly impressed at middle, sides prominent and subtuberculate. Meta-

sternum rugose at middle, smooth laterally.

Parasterna sculptureless, or with a few fine obsolete punctures.

Abdomen obsoletely sculptured ; a few very fine punctules more or

less evident, few coarse punctures behind the coxae ; fifth segment with

very small indistinct punctures.

Legs rather slender, anterior pair apparently a little stouter. Femora

and tibiae rather densely but not strongly sculptured throughout including

the tibial grooves, the former punctate, the latter muricato-punctate.

Tarsi without doubt similar in the sexes, rather stout, plantar grooves

open, setae ferruginous ; terminal joints of all the tarsi fringed with

closely placed ferruginous setae.

Male unknown.

Female.—Abdomen convex and horizontal.

Measurements—Length, 18.2 mm. ; width, 8 mm.

Holotype a female in my collection. Collected on Aug. 14, 1908, by

Mr. F. W. Nunenmacher.

Type locality and habitat.—Goldfield, Esmeralda County, Nevada.

Nunenmacheri is distinct in its obsolete sculpturing, long third an-

tennal joint and less rounded sides of the pronotum. The mentum is

smooth and partly hidden by dried regurgitated ingesta. This species is

suggestive of Cryptoglossa laevis on account of its smooth integuments,

with the exception of the elytra ; it is more elongate and less robust, the
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mesosternum is different and the eleventh joint of the antennae is oval as

in Centrioptcra while in laevis it is short and truncate. The form is

similar in nuncnmachcri and convexus, but the latter is larger.

Schisillns lomae, new species.

—

Form oblong-oval, moderately broad

and rather robust, elytra slightly flattened on the disk. Color black,

feebly shining, somewhat alutaceous anteriorly.

Head moderately broad, feebly and broadly impressed between the

antennae, epistoma very feebly convex at middle ; surface smooth,

sparsely punctate
;
punctures small and not strong, densely placed along

the fronto-epistomal margin which is hemi-hexagonal. Antennae slender,

joints of equal width, third joint a little longer than the fourth, the latter

a little longer than the fifth ; fifth, sixth and seventh nearly subequal, ninth

and tenth somewhat compressed, tenth triangulo-oval, eleventh oval, about

as long as wide, pointed at middle of tip.

Pronotum about a third wider than long, transverse ; apex deeply

emarginate, bottom of the emargination almost transverse in the middle

two-fourths, thence oblique to the apical angles, which are subacute,

broad and anteriorly prominent, marginal bead present within the angles

;

sides strongly, broadly and evenly arcuate in the anterior four-fifths, thence

sinuate and parallel to the basal angles, marginal bead rather coarse and

somewhat reflexed ; base broadly and arcuately emarginate, bead coarse

;

basal angles less than a right angle, blunt and somewhat prominent pos-

teriorly, marginal bead strong about the angles ; surface smooth and

obsoletely sculptured, moderately strongly convex in the central area,

especially anteriorly, less so posteriorly, rather broadly impressed laterally,

with a gutter posteriorly which is continuous with the short ante-basal

transverse impression, the latter moderately strong; slightly impressed

within the apical angles and strongly impressed within the basal angles.

Propleura smooth, with a submarginal line of short rugulae.

Elytra broadly oval, about a fourth longer than wide, dorsum rather

feebly convex, strongly but not broadly rounded at the sides, apical

declivity almost vertical, apical lobe short and broadly rounded; humeri

obsolete, base equal to the pronotal base : scutellum very small and tri-

angular : surface sculptured with rather close series of punctures which

are simple in the central area of the disk, becoming muricate and then

muricato-rugose on the lateral and apical declivities; strial punctures more

closely placed and slightly larger, the interstitial series a little smaller and

more widely spaced.

Epipleura rather wide and obsoletely sculptured.

Parapleura.—Mesosternal pieces rather densely punctured : meta-

sternal pieces sparsely punctate, punctures a little larger, surface smooth.
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Sterna.—Prosternum not strongly punctate in front of the coxae,

rather transversely glabrous at middle. Process slightly produced, oval

between the coxae with the sides arcuately converging posteriorly to the

obtuse tip ; surface broadly and feebly impressed, rather densely punctate,

bead not distinct. Alesosternum arcuately declivous anteriorly, rather

deeply impressed in middle third, sides coarsely punctate. Metasternum

coarsely and irregularly rugose, sides sparsely punctate and rather smooth.

Abdomen not strongly convex, slightly oblique to the sterna; surface

smooth, with widely scattered fine punctures on the first three segments

;

the punctures are slightly stronger on the apical half of the third segment

;

intercoxal process rugose ; fourth and fifth segments more or less densely

punctate, punctures small ; first suture almost straight, third and fourth

strongly arcuate, especially at the middle.

Legs rather long and moderately slender, anterior pair a little stouter,

rather densely sculptured, femora punctate, tibiae not coarsely muricato-

punctate ; tarsi stout, plantar grooves open, setae ferruginous ; terminal

joints of all the tarsi fringed with rather long and closely-placed ferru-

ginous setae.

Male.—Abdomen not strongly convex and slightly oblique to the

sterna.

Female.—Unknown.

Measurements.—Length, 20 mm. ; width, 10 mm. ; elytral length,

13 mm.
Holotype, male, in my collection. Collected by Mr. O. N. Sanford.

Type locality and habitat.—Point Lxjma, San Diego, California.

Lomae is very distinct from the other species. The mentum is

cordato-oval, slightly transverse, apex slightly emarginate, lobes arcuately

rounded into the broadly arcuate sides ; surface distinctly but not strongly

convex, closely punctured, punctures moderate in size.

The scutellum in the Tenebrionidae as a rule is a very unreliable and

variable structure in any well defined species. In Schisillus it enters

between the elytra but a short distance. The scutellum is more or less

triangular, short and more transverse in laticeps, convexns and nuncn-

macheri. In the type of lomae it is small and equilaterally triangular.

The following table will serve to separate the species of the genus

Schisillus

:

Humeri obsolete, elytra broadly oval lomae, n. sp.

Humeri more or less distinct, elytra oblong oval I

1. Third antennal joint very elongate, about equal in length to the four fol-

lowing joints nunenmacheri, n. sp.

-. Third joint shorter than the next two taken together 2

2. Abdomen very finely and sparsely punctate laticeps Lee.
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-. Abdomen very distinctly, rather closely punctured, punctures moderate in

size convexus, n. sp.

The following antennal differences may be noted

:

Third joint a little longer than the fourth, the latter relatively longer than in

laticeps —^ _ lomae
Third joint about equal to the next four taken together, these being subequal

in length and about a third longer than wide _ nunenmacheri
Third joint about twice as long as wide, distinctly shorter than the next two

taken together; fourth, fifth and sixth subequal in length laticeps

Third joint distinctly twice as long as wide, fourth longer than the fifth convexus

Euschides lecontei Horn.—This species inhabits the valleys and foot-

hills of the southern San Joaquin Valley. To what altitude in the foot-

hills is not definitely known. Series are before me that were collected

near Los Angeles and at Bakersfield. There is a noticeable diflFerence

between the extremes of the two series. In the Bakersfield specimens the

males are comparatively slender and quite parallel, the elytra are dis-

tinctly narrower than the pronotum ; in the female the elytra are broader

and distinctly wider than the pronotum, with the sides moderately arcuate;

in both sexes the dorsum is less convex than in the Los Angeles speci-

mens. In the latter the males are less narrow and parallel, the elytra

being at least as wide as the pronotum, with the sides broadly and more

strongly arcuate than in the Bakersfield males ; in the females there is

often present a short costa between the margin and the second discal,

these costae are not strong and are usually obsolescent ; both sexes are

more robust and the dorsum more convex.

In both series the sculpturing is similar and the variations are analo-

gous in every way. The surface lustre is somewhat duller in the Bakers-

field specimens. The characters appertaining to the two series as men-

tioned above, gradate completely one into the other. The largest speci-

men mentioned by Casey measured 20 mm.
In the collection of the California Academy of Sciences is a specimen,

as well as one in my own, that was collected in the Kings River Canyon,

California, both taken by Mr. Frank Daggett ; these two specimens are

giants as compared to the other specimens seen by me. They measure

as follows : Length, 24-25 mm. ; width, 10-10.3 mm. In these the discal

costae become obsolescent before becoming coalescent on the apical

declivity and there is no evidence of a third costa. The pronotum is

transverse, disk more convex and less deplanate at the sides, the central

area is smooth, sparsely punctate, punctures smaller, less strong, becoming

coarser laterally and on the deplanate area more or less punctato-rugose,

and the margin is less reflexed than in the two series mentioned above ; the

base is nearly arcuate, scarcely bisinuate ; the head has a large cordate

depression. The legs are relatively stouter than in the Los Angeles and
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Bakersfield specimens ; in the former they are stouter than in the latter,

where they are quite slender. In both the Bakersfield and Los Angeles

specimens the antennae are slender and the last three joints form a club

;

in those from Kings River Canyon the antennae are stouter and gradually

incrassate and the under surface of the body is more coarsely and densely

punctate. For this large phase I propose the name gigantea, new sub-

species. Among the specimens referred to these three series there are the

usual individual variations observed in other species, and, when these are

arranged in a block system, the gradations are complete. These forms

are the result of geographical position and environment which produce

such modifications and reveal the plasticity and adaptability of the

organisms.

Coniontis santarosae, new species.

—

Form oblong-oval, about twice

as long as wide, rather more than moderately convex. Color black, tibiae

and tarsi piceous, surface smooth and shining; pubescence microscopical

above, longer and more abundant beneath.

Head very finely and sparsely punctate, punctures stronger and more

numerous on the epistoma ; frontal suture distinct ; epistomal sinuation

moderate and arcuately reentrant. Antennae shorter than the length of

the pronotum, three terminal joints subequal in size and moderately com-

pressed, scarcely wider than the preceding joints.

Pronotum almost twice as wide as long, evenly arcuate from side to

side, more strongly arcuate and declivous at the apical angles ; sides not

strongly convergent anteriorly, feebly arcuate, more strongly so in apical

one-half ; marginal bead fine ; apex arcuate in circular arc, almost trun-

cate when viewed from above, finely beaded, but less so at middle ; base

almost truncate, very feebly sinuate laterally, angles scarcely mo re, promi-

nent posteriorly than the broad and very feebly arcuate median lobe; basal

angles subrectangular ; apical angles obtusely and narrowly rounded ; disk

with sparse and extremely fine punctules, each with a microscopical hair.

Elytra oblong, about a third longer than wide, evenly arcuate trans-

versely, more gradually so on the apical declivity ; surface smooth and

polished, sometimes very finely wrinkled, feeble grooves and costae some-

times noticeable ; each puncture with a microscopical hair.

Prosternmn feebly and sparsely punctured, with numerous pseudo-

punctules scattered throughout ;
process finely margined on apex or not.

Abdomen very sparsely and finely punctulate.

Male.—Somewhat narrower. Pronotum relatively broader. Ab-

domen less convex.

Femdle.—Broader. Pronotum relatively narrower. Abdomen more

convex.



210 NF.W SPECIES MELYKIDAE, CHRYSOMELIDAE AND TENEBRIONIDAE

Measurements.—Length (Types), 12.0 mm.; width, 6.0-6.5 mm.
A series of fifty-two specimens studied.

Variations.—These inchide those of size, sHght cuneateness in some

males, feebler and stronger punctuation and rugulosity of the elytral sur-

face, margining of the prosternal process not constant
;
posterior canthi

of the eyes not always the most prominent, occasionally stronger on one

side and feebler on the other.

Extremes in size measure as follows: Length (Male), 9.0 mm.;
(Female), 12.5 mm.; width, 4.0-6.5 mm.

Holotype, male, and allotype, female, in the collection of the Cali-

fornia Academy of Sciences
;
paratypes in the same and the author's col-

lection.

Type locality.—Santa Rosa Island, off the coast of Southern Cali-

fornia. Collected by Mr. Van Duzee, May 20, 1919.

Habitat.—Santa Rosa and San Miguel Islands. Mr. Van Duzee

says: "Found under dry 'cow-chips' near the entrance to the pier on

Santa Rosa Island, where they seemed to be abundant."

Santarosae was at first referred to Coniontides infinitimus Casey, as

that species according to its author is more elongate than latus or insularis.

The habitat of infiinitimus is uncertain but Casey believes it to be the

Island of Santa Rosa. The form of the pronotal base in santarosae for-

bids any association with the Coniontides. Its general facies associates

it with the viatica group while the measurements suggest the robusta

group. These groups are arbitrary and can only be used as a convenience.

The mentum in santarosae is transverse, lobes obtusely angulate at

apex, sides arcuate ; apex broadly sinuate in the middle three-fifths, sinua-

tion more or less moderate in depth and arcuately reentrant ; surface feebly

convex, slightly asperate and irregular on the lobes, more or less im-

pressed at base within the broad margin and sparsely and more or less

regularly punctate, the punctures shallow and each with a short yellow

hair.

Coniontis musculits Blais.—One of the most important things relat-

ing to the study and knowledge of organisms is habitat. Habitat, when

known, makes it possible to correlate the effect of geographical position

and environment on the organisms of different regions. In the majority

of cases when that knowledge is lacking it is folly to describe a species or

race, all data accredited to such a species is presumptive or a pure pos-

tulation and without scientific value. Especially is this true in cases of

organisms that are particularly variable as regards individual form and

sculpturing, as in such genera as Coniontis, Eleodes, Pterostichus and

many others.
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In the collection of the California Academy of Sciences there are

specimens of a species of Coniontis which must be referred to musculus
Blais. These specimens were collected in the Kings River Canyon by
Mr. Frank Daggett, no altitude is given and this is a stumbling block to a

correct understanding of these specimens. Musculus inhabits the San
Joaquin Valley as far south as Tehachapi, and westward and eastward

into the foothills, to just what altitude it attains is not known. Musculus
appears to be exceedingly abundant in Ventura County, especially in the

vicinity of Oxnard. The specimens from this latter locality show some
deviation from the typical form from the more northern limit of its dis-

tribution. So it is with the specimens from the Kings River Canyon

;

these are relatively narrower, and therefore less robust than the true

musculus. If all of the specimens that I have seen referable to musculus

could be arranged in a block system, the observable differences would
become evanescent, for a few individuals from each locality would resemble

similar ones from other places. It is often the general habitus or facies

in the broad sense that should guide in the limitation of species in such

genera as Coniontis, Elcodes and others.

Genus Coniontides Casey.—A series of sixty-nine specimens in this

genus are before me. They were collected on the different islands off

the coast of Southern California, namely : San Clemente, Santa Rosa,

Santa Barbara, Santa Cruz, Anacapa, Prince and San Nicolas ; on the

mainland near Los Angeles a small series was taken by Dr. E. C. Van
Dyke.

The character that gives Coniontides any claim to generic standing, is

"the marked prolongation backward of the thoracic angles, recalling the

Eusatti, and in every way similar to the form there prevailing" (Casey),

and in the insular habitat ; Dr. Van Dyke's series, however, shows that the

species are not entirely confined to the islands. Coniontides has as much
claim to generic standing as has Coniontellus ; in the latter the eyes are

completely divided by the sides of the head, otherwise it is similar to

Coniontis. In Coelus and Coelotaxis the first joint of the anterior tarsi is

prolonged beneath the second, but in the former it is much longer. I see

no reason why Coniontides should not remain as a valid genus.

Coniontides latus Lee.—As usual in a large series, there is great

variation in size and sculpturing. The condition of cuneateness possessed

by many males is not a group, a generic, nor a specific character. It is

observed in all species and races of Coniontis. Body form or outline

varies greatly and between the extremes all degrees of intermediates are

found.

The connectants invalidate any particular value assigned to a given

form. The prosternal process is usually unmargined, some specimens,
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however, have it margined and all degrees exist between the extremes.

The mentum presents great variation as regards sculpturing ; some speci-

mens have the lobes quite deeply concave or impressed with the surface

subcarinate in the median line and rather coarsely punctured throughout

;

others have the surface feebly convex, not at all impressed, but punctate

as indicated above, or more or less glabrous at the apical sinuation. All

intermediate degrees are at hand. Punctuation is the only character

available for subdividing the species into races. Here the separation is

artificial, arbitrary and opinionative.

In latus the elytral punctures are almost as coarse as are those of the

pronotum and the surface lustre is dull. Specimens collected Novem-

ber 3, 1916, on the Island of San Clemente are before me.

Clementinus Casey is only an individual variation, a certain number

of specimens can be selected to constitute a group. This phase is identical

with latus and the name falls in synonymy.

In the race insularis Casey the surface is more shining and the elytral

punctures are finer, the pronotal punctures are also a little smaller than

in latus. The characters presented by this phase gradate into those of

latus.

Infinitimus Casey has not been recognized in the material before me.

The habitat is uncertain but Casey believes the type came from the Island

of Santa Rosa. A large series of specimens collected by Mr. Van Duzee

on this island prove to be a true Coniontis, for the pronotal base is almost

truncate from angle to angle, and is described in this paper as santarosae.

More work will be done on the anatomy of these forms.

The specimens collected by Dr. Van Dyke at Los Angeles represent

a species which may be described as follows :

Coniontides vandykei, new species.

—

Form elongate oval, about twice

as long as wide, moderately convex ; surface moderately shining. Color

black, legs and tarsi, antennae and mouth-parts more or less rufo-piceous.

Head quite evenly punctate, punctures well defined and not densely

placed, rather more numerous anteriorly ; epistomal sinuation shallow and

arcuately reentrant. Antennae rather short, about two-thirds the length

of the pronotum ; outer joints scarcely wider than the preceding and

moderately compressed.

Pronotum rather more than a third wider at base than long, moder-

ately and evenly convex throughout ; sides moderately arcuate, more

strongly so anteriorly, apex three-fifths the width of the base, lateral bead

rather fine, that of the apex very fine, base not beaded ; disk finely and not

very distinctly punctate, punctures rather evenly but not closely placed.
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Elytra evenly, moderately convex ; surface very finely and less dis-

tinctly punctate, punctures finer than those of the pronotum, becoming

stronger with slight rugulosity on the apical declivity.

Prosternum not strongly punctate, punctures rather close, sparse on

the process, which is not margined at tip.

Abdomen finely, rather evenly and closely punctate, denser on the fifth

segment.

Male.—Somewhat narrower
;
pronotum relatively broader ; abdomen

less convex.

Female.—Slightly broader
;
pronotum relatively narrower ; abdomen

more convex.

Measurements.—Length, 10 mm. ; width, 5 mm.
Type locality.—Near Los Angeles, California. Collector, Dr. E. C.

Van Dyke.

Holotype, female, in the author's collection
;
paratypes in the collec-

tion of Dr. Van Dyke.

Habitat.—Dr. Van Dyke states that it occurs near Los Angeles, at

the entrance to the Griffith National Park.

This is the first instance of finding a Coniontides on the mainland.

The characteristics of vandykei are the finer punctuation and less robust

facies. Seven specimens have been studied.

Eusattiis difficilis Lee.—A large series of this species is before me

which was collected at San Diego and Coronado, in 1890 and 1891, during

the months of October, November, April and June. Part of the series

was taken by Mr. O. N. Sanford and Mr. G. W. Dunn. Casey gives San

Diego as the habitat of this species. My series gives an amazing amount

of variation in the characters used by taxonomists for the separation of

species. Casey considers epipleural characters of generic value and states

that Horn goes so far as to give such trivial characters as the margination

of the prosternal lobe precedence over the epipleural structure (Proc.

Washington Acad. Sciences, 10, 65, 1908). I am discussing here intra-

specific, not generic, characters. Margination of the prosternal process is

just as valuable in Eiisattus as it is in Coniontis, and it is of no positive

value in either ; but is helpful in a limited number of species. Are differ-

ences only to be considered in the recognition of species, and must a pre-

ponderance of resemblances be overlooked with taxonomic acumen?

Study a series of Blapstinns, Coniontis, Eleodcs, Cryptadins, Metoponium,

Telabis, Melanastus, Coelocnemis, etc., taken from a limited area of terri-

tory and what are ostensibly the same species ; compare them charac-

ter for character, sex for sex. Do they appear to have been cast in exactly

the same mold ? Does not the punctuation vary, also the margining of the

prosternal process, body form, relative length of the appendages in the
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different individuals? So it is with my series of Eusattus difficilis, taken

on the same small peninsula, about the same bay, same climate and at

different seasons. They vary in surface lustre, from opaque to somewhat

shining, prosternal process fully margined to not at all, elytra with

irregular and more convex longitudinal lines or none at all, sides of the

pronotum noticeably declivo-explanate to scarcely so, pronotal disk with

small but distinct punctures or obsoletely punctate, prosternal process

narrow or broader,—all these variations are present in my series of speci-

mens, they gradate one into the other. So far the diagnosis is clear.

In the collection of the California Academy of Sciences there are a

few specimens of Eusattus taken on San Martin Island, Lower California,

July 11, 1905, by F. X. Williams while on the Galapagos Islands Expe-

dition. These specimens agree, character for character, with certain of

the specimens collected at San Diego. The individuals of the small series

differ among themselves, the pronotum is distinctly declivo-explanate

laterally in one, scarcely so in another and to an intermediate degree in

another. The most surprising thing is that I cannot separate them by

any character from a specimen taken by ]\Ir. Frank Daggett, in the Kings

River Canyon, California. The San Martin Island specimens are smaller

and rather more oblong than the average difficilis, but agree in these

characters with a minority of specimens from San Diego. Does geo-

graphical position make the San Martin Island specimens a distinct species

from those ta*ken at San Diego ? Or. am I right in my conclusions that

they are all of one species—namely, difficilis f

Eusattus vandiizeei, new species.

—

Form oblong-oval, strongly con-

vex, and about one-half longer than wide. Color deep black, surface

smooth and shining.

Vertex of the head quite impunctate. elsewhere rather evenly and not

closely punctate, punctures rather less than moderate in size, densest on

the epistoma, the latter triangularly sinuate at middle, angles rounded into

the arcuate sides, which are feebly or not sinuate at the oblique sutures,

the latter may or may not be evident ; frontal suture more or less distinct

and arcuate between the oblique sutures ; margin of the epistomal lobes

slightly reflexed.

Pronotum strongly convex from side to side, quite obliquely declivous

laterally and rather more than narrowly explanate at the sides ; apex and

side margins finely beaded, base not beaded but sinuate laterally, median

lobe broad and feebly arcuate ; basal angles obtuse and rather narrowly

rounded ; apical angles subobtuse ; disk sparsely punctate laterally, punc-

tures fine and subobsolete in the central area, coarser laterally ; sides

ciliate.
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Elytra with very fine remotely spaced punctures ; inflexed sides more

distinctly punctured and sometimes subasperately so, each puncture with

a rather long hair ; surface sometimes more or less finely wrinkled.

Epipleura finely punctured, each puncture with a hair as on the

inflexed side of the elytra
;
gradually wider from apex to base.

Body beneath pubescent, each puncture bearing a hair. Inflexed sides

of the pronotum fimbriate with long fulvous hairs. Pubescence longest

on the sterna and femora.

Prosternum asperato-punctate, with abundant hairs; process mar-

gined throughout ; surface smooth and impunctate between and behind

the coxae.

Abdomen very finely and remotely punctulate, punctules most

abundant laterally and on the fifth segment, hairs short and scarcely

evident centrally.

Anterior tibiae very finely serrulate on their external edge.

Male.—Somewhat narrower. Pronotum usually as wide as or

slightly wider than the elytra. Abdomen less convex.

Femule.—Broader and slightly more inflated. Pronotum as wide as

the elytra or slightly narrower. Abdomen more convex.

Measurements.—Length (Types), 12 mm.; width, 7.0-7.5 mm.
A series of seventy-seven specimens studied. The individuals are

quite uniform as regards shape, although one variant is subovate, narrow-

ing anteriorly, with the pronotum distinctly narrower than the elytra, but

continuing the side lines of the elytra. Several specimens have the elytra

distinctly more or less crinkled. The extremes in size measure as follows :

Length, 11-13 mm.; width, 7-8 mm.
Type locality.—Prince Island, ofif the coast of Southern California,

Collected by E. P. Van Duzee on May 20, 1919.

Holotype, male, and allotype, female, in the collection of the Cali-

fornia Academy of Sciences. Paratypes in the collection of the Academy

and that of the author.

Habitat.—Prince and Santa Rosa Islands, off the California coast

south of Santa Barbara County.

This fine species is dedicated to its discoverer. There has been some

doubt as regards its relation to pdlitns Horn, found at Santa Barbara.

While vandu::eci is undoubtedly related to politiis, it can not be identical

if the published descriptions are complete. In randuzeei the sides of the

pronotum are fimbriate, the inflexed sides of the elytra and epipleura

clothed with fulvous hairs, and the under surface of the body is more or

less pubescent throughout. The sides of the pronotum are somewhat

explanate. These characters are not mentioned as possessed by politiis

Horn. In vandiizeci the size and form are apparently different.
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Mr. H. C. Fall has made the necessary comparisons at Cambridge,

and found two examples referred to politus. "The second specimen is not

politus at all. The first bears the name label in Horn's handwriting and

is evidently one of his type series. It is rather old and worn, hence the

setae are not well preserved. They are present, however, on the inflexed

sides of the thorax, but appear to be practically absent from the epipleura,

nor is there any evidence of setigerous punctures to show where they may

have been, except possibly two or three very small ones." He further

states that "the punctuation of the upper surface is distinct enough

though sparse and fine. Your specimens are distinctly smoother."

Mr. Van Duzee states that the specimens were "taken on the steep

southern slope of Prince Island at the entrance to the harbor of San

Miguel Island. They were found beneath prostrate weeds more or less

imbedded in light sandy soil brought down by the small surface washes.

In the right kind of soil they were not uncommon, an hour's work yielding

about seventy specimens.

The mentum in vanduzcci is transverse, with the apex broadly sinuate,

sinuation nearly semicircular at middle third, thence oblique and feebly

arcuate to the tips of the lobes, the latter are obtusely rounded ; sides dis-

tinctly arcuate ; surface nearly impunctate centrally, broadly impressed

laterally on the lobes and punctate, impression deep at base ; each puncture

bearing a yellow seta ; lateral bead thick.

In Eusattus difficilis the surface of the mentum is feebly convex,

nearly impunctate, with only a few scattered punctures ; otherwise as in

vanduzeei. The mentum is still smoother in Eusattus reticulatus Say.

Female genital segment.—Each valve consists of a dorsal, a lateral

plate terminating in the apex, and a ventral plate. Lateral plate strongly

chitinized, dilated at base but continuous with the less chitinized dorsal

and ventral plates ; surface with very sparse punctures, each with a long

hair; apex slightly recurved, flattened dorso-internally, feebly convex on

the ventro-lateral surface ; the rather elongate oval fossa bears a pencil of

about eight long hairs situated near base of the apex ; fossa membranous

at bottom ; tip of apex strongly chitinized and narrowdy rounded. Dorsal

plate pale in color, not moderately chitinized, internal border apparently

arcuate, reaching to a point about midway between the fossa and tip of

apex ; surface coarsely and rather closely .punctate, each puncture bearing

a long hair. Ventral plate narrower and elongate, pale in color and not

strongly chitinized, reaching to a point opposite the tip of the ventral

plate ; surface densely and coarsely punctate, each puncture bearing a long

hair. Dorsal and ventral plates blend with the lateral plate. Described

from the dried specimen.
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Eleodes rotundipennis Lee.—Recent studies demand that rotundi-

pennis be raised from the grade of variety to that of a valid species, with

the following brief diagnosis: Pronotal sides evenly and broadly rounded

(as in parvicollis), basal constriction short and the angles rectangular.

Otherwise as in cordata Esch. It should follow scahrosa Lee. and precede

cordata in our lists. For further remarks see the author's Monograph of

the Eleodiini {Bidl. 63, U. S. Nat. Mus.).

Habitat.—Oregon (Koebele) ; British Columbia (Victoria and North

Bend.—Hubbard and Schwarz) ; State of Washington (Easton and

Olympia).

Eleodes rotundipennis versatilis, new variety.

—

Form elongate sub-

oblong, not strongly convex and a little more than twice as long as wide.

Color piceous to deep black, more or less shining. Pronotum rather

strongly and moderately coarsely punctate, punctures irregularly dis-

tributed, leaving small smooth areas ; disk flat between punctures. Elytra

muricato-tuberculate, scarcely rugose.

Head feebly convex, rather closely punctate, punctures rather less

than moderate and more or less evenly distributed; impressions broad,

shallow and within the antennal prominences. Antennae rather long,

slightly incrassate ; ninth and tenth joints slightly transverse, eleventh sub-

trapezoidal.

Pronotum rather transversely oblong, moderately and evenly convex,

widest at middle; disk quite evenly convex, punctures more or less dis-

crete, moderate in size and distinct, irregular in distribution, leaving small

glabrous areas, slightly denser laterally and feebly subasperate, intervals

flat; sides rather evenly and broadly arcuate in anterior five-sixths, sud-

denly constricted at base, where the sides are straight and parallel, mar-

ginal bead fine ; apex feebly emarginate in a circular arc ; apical angles

obtuse and not in the least prominent ; base truncate, equal to the apex

;

basal angles rectangular.

Propleura opaque, sparsely and murieately punctate.

Elytra distinctly oblong-oval, moderately convex, widest in the middle

third ; base truncate, scarcely wider than the pronotum, humeri distinct

and obtusely rounded; sides evenly and not strongly arcuate, obliquely

converging to apex in apical third, apex obtusely rounded ; disk arcuately

declivous at apex, evenly and not very closely murieately punctate but not

strongly so, punctures becoming quite tuberculate laterally and on apex,

tubercles shining at summit.

Abdomen rather. strongly and densely punctate, except on the fourth

and fifth segments, which are finely punctate.

Legs moderate in length ; anterior femora mutic as usual in the sub-

genus. Anterior and middle tarsi dissimilar in the sexes.
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Male.—Somewhat narrow and parallel, antennae extending to or just

beyond the pronotal base. Abdomen moderately convex, slightly oblique

to the sterna, somewhat flattened along the middle. First three joints of

anterior tarsi with small subacute tufts of yellowish pubescence at tips

beneath, that of the third joint smaller than the others; first two joints

of the middle tarsi with similar and smaller tufts.

Female.—More robust. Abdomen more convex. First joint of the

anterior tarsi slightly thickened at apex beneath, plantar groove more or

less distinct throughout.

Measurements.—Length, 14.5 mm. ; width, 6 mm.
Holotype, male, in the collection of the California Academy of

Sciences. Paratype in the academy's and the author's collection.

Type locality.—Colestin, Jackson County, Oregon. Collected July

30, 1918, by E. P. Van Duzee ; one specimen taken at Easton, Washington.

Versatilis was one of the puzzling forms studied at the time the

Monograph of the Eleodiini was written, and no decision was reached.

Two closely related forms are still doubtful, these having been collected

in central and southern California.

Versatilis has the pronotum of parvicollis and the sculpturing of

cordata.

Eleodes dentipes marinae, new variety.

—

Form moderately robust,

oval to ovate and almost subfusiform, convex and very smooth, punctua-

tion fine and distinct
;
punctures subequal throughout.

Head feebly convex, impressions obsolete, punctures rather irregu-

larly distributed. Antennae rather short, not reaching to base of the

pronotum, gradually incrassate to tip, ninth and tenth joints transverse,

eleventh obliquely truncate at apex.

Pronotum widest at middle, about two-sevenths wider than long ; disk

rather evenly and strongly convex, rather strongly declivous at the apical

angles, finely, distinctly, not closely punctate throughout
;
punctures equal

in size and distinct to the margin, lateral bead fine ; sides evenly and

moderately strongly arcuate in anterior two-thirds, thence straight and

convergent almost to the basal angles, which are slightly prominent

laterally, making the margin feebly sinuate just in front of them; apex

broadly and feebly emarginate, feebly arcuate in middle third ; apical

angles short, rather stout, somewhat prominent, sometimes more or less

everted ; base feebly arcuate.

Proplenra smooth, feebly, sparsely pundate and more or less rugu-

lose.

Elytra oval, widest at middle, smooth, quite evenly convex from side

to side ; punctuation fine, punctures evenly distributed, not close and equal
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in size, diffuse or with striae of punctures more or less evident ; base

feebly emarginate ; disk rather gradually and arcuately declivous apically,

the apex obtusely roimded ; sides arcuate throughout, converging to apex.

Abdofncn finely and sparsely punctured.

Legs moderate in length.

Male.—Narrower, elongate, subfusiform oval. Elytra gradually nar-

rowed posteriorly, rather gradually and arcuately declivous apically ; apex

obtusely rounded, sometimes feebly divergent at tip. Abdomen moder-

ately convex, first two segments scarcely impressed or flattened. Anterior

femora with a slender and well developed tooth. Posterior femora

slightly arcuate, gradually widened toward apex.

Female.—Rather robust. Elytra more or less broadly oval, rather

strongly although gradually declivous posteriorly ; apex rather more
broadly rounded. Abdomen rather moderately and evenly convex.

Anterior femora with an obtuse tooth, posterior quite straight.

Measurements.—Length (Types), 22-24 mm.; width, 8.2-9.5 mm.
Holotype, female, and allotype, male, in the collection of the Cali-

fornia Academy of Sciences. Paratypes in the Academy's and the

author's collection.

Type locality.—Fairfax, Marin County, California, March 9, 1919;

E. P. Van Duzee, collector.

Habitat.—As far as known, found only in Marin County, California.

A moderate series has been studied. Marinae caused considerable

trouble until Mr. Van Duzee took a colony which adhered to a common
type form. Marinae should precede coniinis Blais. in our lists. In con-

finis the pronotal sides posteriorly are straighter to the angles than in

marinae ; there is a shallow and broad sinuation in front of the basal

angles, the latter being somewhat prominent laterally in marinae while in

coniinis the angles are not at all prominent ; in coniinis the punctuation

is fine and indistinct ; in m^arinae it is less fine, distinct and well defined.

Eleodcs laticollis appriiiui, new subspecies.—Since the publication of

the Monograph of the Eleodiini, a large series of specimens of what was

then referred to Elcodes laticollis forma insiilaris, has been studied and the

resulting conclusion is that it is a valid subspecies and should be raised to

that grade, as indicated above. The material at hand includes collections

made on San Nicolas, Prince, San Clemente, Santa Barbara, Anacapa and

San Miguel Islands. Material ample enough to force a change of

opinion.

In apprima the pronotum is as a rule a little longer when compared

with the width, notably shining, and the form is miore elongately robust.

The individuals vary in every way as they do in laticollis.
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Measurements.—Length (Types), 18-20.5 mm.; width, 10-12.5 mm.
Holotype, female, and allotype, male, in the collection of the Cali-

fornia Academy of Sciences
;
paratypes in the Academy's and the author's

collection.

Type loeality.—Ssin Nicolas Island, March 28, 1918; J. R. Slevin,

collector.

The characters are quite similar in latieollis and apprima ; the former

has a relatively more transverse pronotum and is usually dull in lustre.

Eleodes sanmartinensis, new species.

—

Form elongate, oblong-oval to

suboblong-oval. Color black and more or less shining ; surface smooth.

Head about as long as wide, equal to one-half the width of the

pronotum ; front slightly convex, punctures small and irregular in dis-

tribution, sparse centrally and denser laterally. Antennae extend slightly

beyond the base of the pronotum, feebly incrassate apically, last three

joints scarcely wider and more or less globular.

Pronotum about a fifth wider than long; sides evenly and broadly

arcuate from apex to base, marginal bead more or less moderate and

slightly reflexed ; apex more or less truncate between the rather small and

more or less everted apical angles, finely beaded, bead more or less obsolete

at middle ; base truncate, rather finely and evenly beaded ; disk evenly and

moderately convex, rather narrowly impressed along the sides, punctua-

tion fine and more or less obsolete, except laterally where the punctures

are more distinct and slightly punctato-rugulose on the impressed area,

surface smooth ; basal angles obtuse and more or less distinct.

Propleura smooth and obsoletely rugose.

Elytra more or less oval, humeri obsolete; sides evenly arcuate, in

apical fourth evenly converging to the obtuse apex : base transverse ; disk

smooth and more or less indistinctly sculptured
;
punctures small and sub-

equal, not in the least asperate, apparently more or less serial in arrange-

ment, double series sometimes present.

Parapleura more or less coarsely punctured.

Sterna not strongly sculptured.

Abdomen smooth, finely and sparsely punctate, punctures denser on

the fifth segment, more or less rugulose.

Legs long, femora heavy and markedly compressed, anterior femora

dentate ; tibiae densely punctato-muricate. Tarsi apparently similar in

the sexes.

Male.—More or less parallel and elongate oblong-oval. Elytra not

wider than the pronotum, more gradually declivous posteriorly. Femora

notably stout, long and compressed, the anterior distinctly swollen, tooth

at outer fourth, subcylindric, everted and backwardly curved, resulting
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apical sinus more or less arcuately narrowed ; metatibiae quite straight.

Abdomen notably flattened and moderately oblique to the sterna.

Measurements.—Length, 22.9 mm. ; width, 9.5 mm.
Female.—Suboblong-oval, elytra moderately inflated, distinctly wider

than the pronotum, more abruptly declivous posteriorly. Femora less

stout, tooth of profemora less stout, sinus more open. Abdomen moder-
ately convex and on the same plane with the sterna.

Measurements.—Length, 26 mm.; width, 11 mm.
Holotype, female, in the collection of the California Academy of

Sciences. Allotype, male, in the author's collection.

Type locality and habitat.—San Martin Island, off the coast of

northern Lower California, July 11, 1905; F. X. Williams collector.

Sanmartinensis differs from laticollis subspecies apprima in the

broadly rounded sides of the pronotum, w^ithout basal constriction. An
unusual character in the dcntipes and laticollis sections of the genus. The
general form is that of a male grandicollis ]\Iann.

Elcodes sanmartinensis moesta, new variety.

—

Form elongate ovate,

surface lustre dull, elytra sparsely and muricately sculptured.

Sides of head in front of the antennae rather rapidly converging,

frons rather flat, sparsely, finely and distinctly punctate. Antennae rather

short and slender, ninth and tenth joints transversely oval, eleventh trun-

cate oval.

Pronotum a little wider than long; sides broadly arcuate, somewhat

more strongly so in anterior half, thence somewhat straight to the basal

angles
;
punctuation of the disk fine, sparse and distinct.

Elytra suboval, humeri obtuse but distinct ; disk feebly flattened in

the central area, punctuation consisting of small, distinct granulate punc-

tures
;
granules shining on summit ; each puncture with a distinct black

semi-erect seta, punctures serially arranged in the central part of the

disk with an interstitial and more widely spaced row
;
punctures fine, be-

coming rather coarse and asperate on the sides and apical declivity ; sides

rather broadly arcuate, somewhat oblique in apical fourth to apex, the

latter obtuse.

Legs densely sculptured and comparatively short.

Otherwise as in sanmartinensis.

Female.—Abdomen convex ; femora normal in thickness.

Measurements.—Length, 21 mm. ; width, 9.5 mm.
Holotype, female, in the collection of the California Academy of

Sciences.

Type locality and habitat.—San Martin Island, off the coast of

northern Lower California. Collected July 11, 1905; F. X. Williams,

collector.
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Moesta bears the same relation to sanmartincnsis that var. minor does

to laticollis Lee. There is a sHght indication of an obtuse salient at apical

fourth of the mesofemora. The present race is based on analogy that has

been observed in series of many species. Moesta differs so radically in

sculpturing- from the type species that it can not be considered as hetero-

typical and therefore a form.

Eleodes mutilata, new species.

—

Form elongate ovate to fusiform

ovate, convex. Color black, surface smooth, femora edentate ; legs

slender and moderate in length.

Head moderately small, rather short, front moderately convex,

epistomal suture fine and more or less impressed ; surface smooth, very

finely and sparsely punctate. Antennae long and slender, reaching about

two joints beyond the pronotal base
;
joints four to eight inclusive elongate

and subequal, ninth and tenth triangulo-oval, eleventh obovate, pointed at

apex and about as long as wide, last three joints scarcely wider to

slightly so.

Pronotum quadrate, a little wider than long ; apex broadly and not

strongly emarginate between the anteriorly prominent angles, the latter

subacute and rather broadly subdentiform ; base broadly and feebly

arcuate, apex and base obsoletely beaded ; sides broadly and not strongly

arcuate, very slightly sinuate behind and before the apical and basal

angles, the latter subobtuse and not at all prominent, marginal bead very

fine, almost subobsolete ; disk rather strongly, evenly convex and impunc-

tate, or with fine, sparse and sulx)bsolete punctures.

Propleura sparsely and obsoletely punctate and rugose.

Elytra oval to subfusiform-oval, rather strongly convex, sometimes

slightly flattened on the dorsum ; sides evenly arcuate, slightly more

oblique in apical third, apex obtusely rounded : disk smooth, obsoletely

sculptured, punctures small and subequal in size throughout and arranged

in closely placed series ; base feebly and broadly emarginate, subequal to

the pronotal base ; humeri minutely dentiform.

Paraplcura rather distinctly and densely punctate.

Sterna more or less obsoletely sculptured.

Abdomen smooth, apical half of fifth segment finely and densely

punctured ; surface more or less obsoletely and irregularly rugose.

Legs rather feebly sculptured, except the distal half of the tibiae,

which are densely muricato-punctate. Tarsi dissimilar in the sexes.

Femora mutic.

Male.—Rather more elongate, less convex and a little narrower.

Abdomen slightly oblique to the sterna, feebly flattened. First two joints

of the anterior tarsi clothed beneath with pads of rather coarse golden
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brown setiform hairs, which are graduated from base to apex ; similar

setiform hairs form apico-marginal tufts on the other joints, divided at

middle, and leave the plantar grooves open ; on the middle tarsi the

plantar grooves are open, the joints are fringed beneath with golden

brown setiform hairs.

Female.—Stouter, body rather more inflated and broader.

Abdomen horizontal, rather evenly and not strongly convex. Plantar

grooves open on all of the tarsi ; joints with apico-marginal tufts of

golden brown setiform hairs.

Measurements.—Length (Types), 28-26 mm.; width, 11 mm.
Holotype, male, in the collection of the California Academy of

Sciences
;
paratypes in the Academy's and the author's collection. Three

specimens studied.

Type locality and habitat.—Sierra Laguna, Lower California; col-

lected by J. R. Slevin on August 15, 1919.

The form and habitus are exactly alike in mutilata and lucae Lee. It

hag the appearance of being an edentate and smooth lucae. The anterior

femora are entirely mutic. As not^"'ng is known regarding the status

of similar forms it is best to consider it a species rather than a race of

lucae.

The following are the genital characters

:

Male.—Edeagophore oblong-ovate, moderate in size, about two and

a half times longer than wide and feebly arched.

Basale not strongly convex, less so on the dorsum, with an impressed

median groove ; sides parallel, less than moderately and broadly arcuate,

apex bilobed, median emargination arcuately rounded at bottom.

Apicale triangular, apex short and rather obtusely rounded ; sides

broadly arcuate, but briefly sinuate at sides of apex ; surface convex

with an impressed median groove extending from apex to base ; base

sinuate laterally, adapted to the apical lobes of the basale, obtusely lobed

at middle.

Female.—Genital segment subtriangulo-parabolic, moderate in size

and setose.

Vahnila.—Dorsal plate oblong, rather narrow, sides feebly arcuate,

with apex rounded ; surface feebly concave, finely and very sparsely

punctate, each puncture with a very small seta. Apex short, stout,

rather broadly rounded at tip, somewhat divergent with that of the

opposite valve. Appendage situated at and almost beneath the apical

margin of the dorsal plate, very small and not easily seen within the

fossa. Fossa moderate in size, adjacent surface of apex with many

short hairs. Superior pudendal membrane attaining the middle of the
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dorsal plate, broadly and rather parabolically exposed, longitudinally

rugulose.

Valvular niembranes visible between the apices and finely setose.

Ventro-lateral surfaces evenly convex, not noticeably swollen ; sub-

marg-inal groove moderate and continuous with the concavity on the

under surface of the apex ; surface with very fine and very sparsely

placed punctures and setae. Internal margins of the valves contiguous

apically and briefly so at base. Genital fissure ample and fusiform,

exposing the inferior pudendal membrane.

Elcodes corvina, new species.

—

Form elongate subovate, about twice

as long as wide, moderately convex. Color deep black, rather shining,

head and pronotum somewhat duller.

Head short, wider than long, feebly convex, frontal suture more or

less distinct and moderately impressed ; surface closely and evenly

punctured, punctures almost coarse and more or less coalescent.

Antennae moderate in length, reaching to the base of the pronotum,

gradually and feebly incrassate ; third joint equal to the fourth and fifth

taken together ; fifth, sixth and seventh subequal in length and very little

longer than wide ; eighth subtriangular, ninth triangulo-oval, tenth

transversely oval : eleventh short ovate, about as long as wide, rather

obliquely truncate at tip.

Pronotum moderately transverse, widest at middle, apex almost

truncate, apical angles distinct, not in the least prominent and obtuse

;

sides rather strongly and broadly arcuate, almost straight posteriorly

and convergent to the base, marginal bead fine ; base slightly arcuate to

subtruncate, obsoletely beaded; basal angles obtuse and deflexed with

the discal surface ; disk rather strongly convex, most strongly so laterally

and at the basal angles, where it is quite declivous ; densely, somewhat

irregularly punctate, punctures a little larger than those of the head,

slightly coarse, rather smaller and sparsely placed centrally, becoming

more or less crowded and coalescent laterally.

Proplcura full and convex, more or less but not strongly muricately

punctato-rugose.

Elytra elongately ovate to oval, moderately convex, obliquely and

rather rapidly declivous posteriorly, apex rather narrowly rounded

;

humeri distinct, not in the least prominent ; base feebly emarginate and

a little wider than the contiguous pronotal base ; disk distinctly and

strongly sculptured, rather coarsely punctato-rugose centrally along the

suture, becoming rugoso-tuberculate laterally and on the apical

declivity.

Parapleura and sterna rather densely and not coarsely punctate.

Abdomen rather densely punctate and more or less rugose.
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Legs somewhat short and moderately stout, rather densely sculp-

tured. Tarsi similar in the sexes, plantar grooves open throughout.

Male.—Narrower and more elongate ovate, somewhat less convex.

Abdomen slightly oblique to the sterna and noticeably flattened ; tibial

spurs short.

Female.—Broader, more elongate oval, elytra more convex

;

abdomen horizontal and more convex.

Measurements.—Length (Types), 14—15 mm.; width, 5-6 mm.
Holotype, male, and allotype, female, in my own collection. Para-

types in that of Mr. Ralph Hopping.

Type locality.—Dry Lake, Klamath National Forest. Collected on

September 17, 1912, by Mr. Ralph Hopping.

The elytral sculpturing in corvina is almost like that observed in

Eleodcs cuneaticollis Casey, but more coarsely punctate centrally and

more distinctly tuberculate laterally. Papulosa Blais., a closely related

congeneric species, is larger and more elongate, the elytral tubercles are

rounded, distinct, shining at their summits and not intermixed with

rugae ; in granulata Lee. the surface is more opaque and the elytral

tubercles are rather elongate, while in the variety obtusa Lee. the sculp-

turing is more eroded and dull, with the body form more like that of

corvina, but in the latter the elytral sculpturing is distinctly punctato-

tuberculato-rugose. The sculpturing of vandykei Blais. is much less

developed and more of the muricato-punctate type, while in its race

parvula Blais. the size is smaller, the pronotum more quadrate, and the

elytral tubercles are evident, variable in number and more or less

muricato-tuberculate.

Eleodes acutangula, new species.

—

Form oblong-oval and moder-

ately convex as in scahricnla Lee. Color black and quite opaque.

Head rather less than one-half as wide as the pronotum, feebly

convex with broad and very shallow impressions within the antennal

convexities ; rather coarsely and irregularly punctate. Antennae about

attaining the pronotal base, outer joints feebly compressed and slightly

wider.

Pronotum distinctly opaque, widest at middle and transverse ; apex

broadly, evenly and moderately emarginate in circular arc ; sides quite

evenly and broadly arcuate, straighter posteriorly to base, margin more

or less feebly reflexed ; apical angles quite prominent anteriorly and

rather acute ; basal angles obtuse, distinct and slightly prominent laterally

on account of the basal bead.

Elytra oval, opaque, sculptured as in consobrina Lee, but somewhat

coarser, that is, rather coarsely punctate centrally and granulato-



226 NEW SPECIES MEf.YRIDAE, CIIRYSOMELIDAE AND TENEBRIONIDAE

muricate laterally and on the apical declivity ; humeri rather distinct ; disk

moderately convex to somewhat flattened at times.

Otherwise as in scahricida.

Male.—Elongate oval and narrower.

Female.—More robust.

Measurements.—Length (Types), 20-21 mm.; width, 9-10 mm.
Holotype, male, and allotype, female, in my own collection. Para-

types in that of Mr. Ralph Hopping.

Type locality.—Cannel Meadow, Ke.-n County, California ; col-

lected June 11, 1913, by Mr. Ralph Hopping.

Habitat.—Cannel Meadow and Breckenridge Mountain. Kern

County, California. A paratype from the latter locality was taken at an

altitude of 6000 feet. Number of specimens studied, nine.

Acntangnla differs from scabricula in its distinct and quite strong

apical pronotal angles, coarser sculpturing and more opaque lustre. In

scabricula the apical angles are distinctly obtuse and rather narrowly

rounded, basal angles obtuse and not in the least prominent. In

acntangnla the basal angles are distinct and obtuse, and rendered slightly

prominent by the basal bead alone.

A single specimen taken by Mr. J. R. Slevin, at Glenbrook. Nevada,

on August 25, 1913, is referred to this species.

Tcnebrio tenebroides Beauv.—This phase or race of T. picipes

Herbst., according to the Leng Catalogue of the Coleoptera of North

America, has a wide range of distribution, being particularly mentioned

as occurring in Southern California, Newfoundland and Florida. In all

probability it is only one of the modifications of the cosmopolitan picipes.

Some thirty years ago I took a single specimen from beneath the bark

of a tree on top of the Bolcan Mountain, near Julian, San Diego County,

California. This region was isolated as far as commerce was concerned,

but not far distant from the Santa Isabel Indian Reservation. At any

rate the specimen remained a unique in my collection until quite recently,

when Mr. F. W. Nunenmacher found another in Shasta County, and

meanwhile Mr. Ralph Hopping collected another at Fort Tejon, California.

All these localities were away from commercial warehouses. These

specimens differ from the eastern examples in being more distinctly

punctured on the upper surface. In the more abundant specimens of

picipes Herbst. the punctuation of the head, pronotum and elytral intervals

is scarcely distinct. In both forms the punctures of the elytral striae are

distinct. The manner of dispersion of cosmopolitan species is an inter-

esting problem.

Helops simulator, new species.

—

Form elongate-ovate, alate ; wings

about as long as the elytra ; densely punctate above. Color black.
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Head about as long as wide, transversely impressed on the epistoma

;

front scarcely convex, densely punctate, punctures moderate in size.

Antennae moderately long and slender, outer joints compressed.

Pronotum subquadrate, slightly wider than long; apex truncate; base

subtruncate, very feebly sinuate laterally ; sides moderately arcuate in

anterior two-thirds, thence slightly convergent to base and more or less

sinuate to parallel before the angles ; disk moderately convex, declivous at

the apical angles and slightly flattened about the basal angles, densely

punctate, punctures moderate and just a little larger than those on the

head ; apical angles narrowly rounded ; basal angles rectangular.

Propleura densely punctate.

Elytra widest at the posterior third, a little more than one-half longer

than wide ; humeri small ; sides diverging and feebly arcuate to apical half,

thence more strongly and broadly arcuate to apex, the latter obtusely

rounded ; disk rather strongly convex posteriorly, less so anteriorly, evenly

and arcuately declivous posteriorly, densely ruguloso-punctate, striate,

striae fine and broken up into short lines by the rugulae, sometimes scarcely

evident.

Male.—Form somewhat narrower. Anterior tarsi moderately dilated.

Measurements.—Length, 12-20 mm. ; width, 5.2-7.75 mm.
Habitat.—Under bark.

Holotype, female, and allotype, male, in my own collection. Para-

types in my own and Mr. F. W. Nunenmacher's collection.

Type locality.—Male taken at Sisson. and the female at Shasta

Retreat, Siskiyou County, California.

Distribution.—California (Humboldt County : Green Point Ranch,

elevation 1500 feet, June; Siskiyou County: Sisson, July; Shasta Retreat,

elevation 2416 feet, July; Shasta County, May).

Remarks.—Simulator appears to be absolutely distinct from opacus

Lee. The latter is apterous and the pronotum is much more strongly

convex. They may or may not inhabit the same territory. Opacus is

taken quite commonly in Calaveras County. As Horn states, the "winged

species has the elytra depressed, more elongate and less rounded on the

sides ; the thorax is also less convex, rather broader and with less rounded

sides." These remarks apply to simulator, which Dr. Horn considered a

form of opacus.

Helops regulus, new species.

—

Form elongate oval, slightly narrowed

anteriorly, convex. Color nigro-piceous, scarcely submetallic, shining;

legs and antennae more or less rufo-piceous ; beneath rather rufo-piceous.

Head convex, more or less deeply and transversely impressed behind

the frontal suture, rather coarsely, strongly and moderately densely punc-
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tate, punctures iDunded, scarcely coalescent. Antennae moderately short

and somewhat stout, reaching a little heyond the base of the pronotmn.

Pronotum nearly as long as wide, not noticeably transverse, appar-

ently widest at the middle ; sides rather moderately arcuate, finely beaded

;

apex and base subtruncate, not strongly beaded ; apex a little narrower

than base ; apical angles subrectangular ; basal angles obtuse and some-

what rounded; disk moderately strongly convex from side to side, quite

narrowly explanate and impressed within the bead
;
punctate, punctures

more or less irregularly placed, moderately coarse, partly somewhat

slightly elongate at the sides.

Elytra oval, about three-sixths longer than wide ; sides evenly arcuate

and subparallel, obtusely rounded at apex ; base truncate, humeri small

and slightly prominent anteriorly and distinct ; disk rather evenly convex,

striae of small punctures which are slightly irregularly spaced and feebly

impressed; intervals sometimes slightly convex, finely and sparsely punc-

tulate, not tuberculate nor rugulose on the apical declivity.

Propleura finely and more or less irregularly longitudinally rugulose.

Abdomen somewhat rugulose and rather more thickly punctate on the

first two than on the succeeding segments.

Tarsi clothed beneath with rather soft yellow hairs.

Male.—Rather narrower, antennae slightly stouter.

Female.—Somewhat broader, antennae somewhat more slender.

Measurements.—Female holotype : Length, 5.8 mm. ; width, 2.2 mm.

The accompanying male allotype measures 7.5 mm. in length ; the

elytra are separated and the wings are rudimentary.

The types are in my own collection. Collected by Mr. W. M. Mann,

on May 15, 1904. About twenty specimens in various collections have

been studied.

Type locality.—Wawawai, State of Washington.

Rcgiilus was first referred to pernitens Lee. with considerable doubt.

It at first sight resembles aereus Germ, in general facies, from which it

differs in the narrower elytra and different punctuation of the head and

pronotum. In pernitens the pronotum is distinctly transverse, antennae

longer and more slender, elytra broader, sides of the pronotum distinctly

explanate with margin reflexed. In both species the mentum is longi-

tudinally carinate at middle with the sides opaque, carina smooth and

shining. In regulus the pronotum is rather more punctate than rugulose,

the reverse in pernitens. The propleura in aereus is sculptured with

rather regular, strong, parallel, longitudinal rugae, some of which divide.

Helops obtnsangula. new species.

—

Form elongate ovate, subparallel,

moderately depressed. Color brownish to piceous, not metallic ; legs and

under surface more or less rufo-piceous. Apterous.
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Head subquadrate, front scarcely convex between the eyes, flattened

toward the epistoma, sides of front moderately prominent ; feebly and

transversely constricted behind the eyes ; densely, not coarsely punctate,

punctures more or less slightly coalescent. Eyes slightly prominent.

Antennae slender, outer joints slightly compressed, last three just a little

wider, eleventh oval.

Pronotum subquadrate, about a fourth wider than long ; apex almost

truncate, somewhat feebly arcuate centrally ; apical angles obtuse ; sides

feebly arcuate from apex to base, most strongly so anteriorly, less so

posteriorly and just the least converging, marginal bead not strong or

prominent ; base almost truncate ; basal angles obtuse and narrowly

rounded, scarcely distinct ; disk not strongly convex, most so anteriorly

and centrally at apex, there rather strongly declivous laterally, vaguely

and transversely impressed in front of base, surface very slightly flattened

in lateral fourths, densely punctate, punctures small, more or less

coalescent longitudinally, intervals not conspicuous.

Propleura distinctly and not coarsely longitudinally rugulose ; rugulae

uniting to a greater or less extent, with large, shallow and scarcely distinct

punctures in the broad sulci between.

Elytra elongate oval, a little more than twice as long as wide, moder-

ately evenly convex from side to side, a little wider than the pronotum,

humeri obtusely rounded, base transverse ; surface finely striate, striae not

noticeably punctate, intervals finely, irregularly and somewhat sparsely

punctate, feebly convex especially on apical declivity, there with feeble,

small tuberculiform eminences ; sides parallel, feebly arcuate, apex some-

what ogival and rather narrowly rounded.

Abdomen shining, rather evenly and not densely nor coarsely punc-

tate. Legs rather short.

Male.—Narrower. Antennae elongate, joints eight to eleven inclu-

sive at least twice as long as wide, not incrassate, scarcely compressed.

Anterior tarsi feebly dilated, and with the middle tarsi quite densely

clothed beneath with yellow hairs.

Female.—Somewhat broader. Antennae shorter, outer four joints

distinctly broader, not twice as long as wide, ninth and tenth subtriangular,

slightly compressed. Anterior tarsi very slightly dilated. All the tarsi

clothed beneath with yellow hairs, denser on the anterior and middle tarsi.

Measurements.—Length (Types), 10.5-8 mm.; width, 3.5-2.6 mm.
Holotype, female, larger sex, in the collection of the California

Academy of Sciences. Allotype, male, and paratypes in the collection of

the author.

Holotype collected by Mr. Geo. R. Wilson ; allotype and paratypes by

Dr. E. C. Van Dyke.
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Type locality.—Corona, California (Holotype) ; Los Angeles, Cali-

fornia (Allotype).

Obtusangnla has been labeled as august us Lee. in my collection for

many years. An examination of my series shows it to be wingless and

the propleura distinctly but not strongly rugulose. punctures not evident.

Horn states that angustus is winged and that the propleura are

coarsely punctate.

Obtusangnla is related to stcnotrichoides Blais., similar in form, but

less elongate, less robust, and less convex, integuments thinner and the

small tubercles of the lateral and apical intervals of the elytra are less

evident, besides, the basal angles of the pronotum are obtuse and more or

less slightly rounded.

In stenotrichoides the basal angles are distinct, propleura punctato-

rugulose, punctures distinct and shallow on the coxal convexities ; outer

joints of the antennae slightly compressed in the male and twice as long

as wide; antennae more elongate in the female than in the same sex of

obtusangnla ; with joints six, seven and eight rather more elongate. In

strigicollis Horn the form is narrower, elytra scarcely wider than the

pronotum, the latter is distinctly longitudinally strigose, antennae heavier,

propleura distinctly punctate. Strigicollis and obtusangnla were taken at

the same time at Corona, California, by Mr. Wilson.

Attenuatus belongs to the same group of species. My only specimen

referred to this species was collected by Mr. Nunenmacher at Goldfield,

Nevada. The form is almost subcylindrical, pronotum almost discretely

and rather sparsely punctate, antennae with joints four to eleven subequal,

propleura coarsely punctate, each puncture with a small yellow hair. I

can not agree with Horn in considering that attenuatus should be asso-

ciated with bachei Lee. It is very desirable to study the genitalia of the

different species, but the scarcity of specimens forbids any dissection at

the present time.

The above species, as I view them, may be separated as follows

:

Body winged augustus Lee.

Body wingless _. I

1. Pronotum distinctly strigose Mrigicollis Horn.

Pronotum distinctly punctate 2

Body distinctly subcylindrical attenuatus Lee.

Body more or less depressed 3

Antennae elongate in both sexes, slightly longer in the male ; basal angles of

the pronotum distinct stenotrichoides Blais.

-. Antennae elongate in the male, distinctly shorter in the female ; basal angles

obtuse and slightly rounded _ obtiisangula, n. sp.

In the above species the color is brownish to piceous, legs more or

less rufous with the abdomen darker rufo-piceous.
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ADDENDUM
Mr. Ralph Hopping, of the Canadian Forestry Service, has very

recently submitted to me a species of Listnis, collected at V^ernon, B. C.

It has proved to be an undescribed species to which I have given the

name provincialis, n. sp. The description will in all probability appear in

the Canadian Entomologist in the near future. The types will be placed

in the National Collection at Ottawa. Provincialis should follow difficilis

Lee. in the synoptical arrangement given above.
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THE FISH FAUNA OF THE CALIFORNIA TERTIARY

Introduction

The purpose of this paper is to make old bones Uve again. To this

end I have undertaken the restoration, so far as may be, of the bony fishes

known to inhabit the shore waters of California in the Tertiary A^je .most

of those known being from the Monterey period of the middle Miocene.

The study of these fishes as found in the deposits at Lompoc, and in

the region about Los Angeles, has given us a fair idea of the fauna of the

period, perhaps 2,000,000 years ago, when the rocks of the middle Mio-

cene known as the Monterey group were deposited.

Only the bony fishes are considered in the present paper. I have

nothing to add to the accounts of the sharks I have elsewhere published.^

The study of the Miocene fishes of California shows certain facts

very clearly.

1. The present fauna of California is derived from that of the Mio-

cene period with a certain admixture from the north and from Japan. In

the Miocene fauna, so far as known then, are no types likely to have come

over from Japan.

2. The Miocene fauna is transitional, in having its roots in the Eocene

or Cretaceous. But no fishes of either of these periods have been found in

Pacific Coast deposits either in America or Asia.

3. The Tertiary fauna of California is nearly all included in families

still extant on the coast. All of the species are distinct from their living

allies, and most of them must be placed in different genera.

4. The most striking difference which appears thus far is that we

have found no trace among the fossils of the viviparous surf-fish (Embiq-

TOCiDyE) which form so conspicuous a part of the existing fauna and which

should abound in just the conditions in which fossils have been preserved.

As two genera (Ditrema, Neoditrema) representing different sections of

this family are found in Japan, it is possible that the California surf-fishes

are of Asiatic origin and have crossed to California in relatively recent

times. Among the fossil fishes actually known we find none which sug-

gests any affinity with Asiatic forms. Most of them are distinctly char-

acteristic of California, a few only belonging to types now wanting in that

region, but represented in the Gulf of Mexico, and in one or two cases in

the Mediterranean. In Miocene times, the present Isthmus of Panama

was an open channel.

'"The Fossil Fishes of California with Supplementary Notes on Other Species of

Extinct Fishes," University of California Publications, Geology, 5, 95-144, 1907.

Jordan and Beal, "Supplementary Notes on Fossil Sharks," ibid., 7, 1913.
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Besides the surf-fishes there are some other forms rare or missing,

which one might have expected to find. Gobies are very scarce, aUhough

species are now abundant in all shallow waters along the coast. There are

no anchovies, sardines, or true herring, the numerous herring-like forms

being all of rare or extinct types. We find no blennies, which is less

strange, as these fishes mostly frequent the rocks. Ther€ are also no Lab-

roid fishes, forms which now abound in the kelp banks outside the bays.

There are no Cottid^ or sculpins, a group very abundant in the Califor-

nia fauna of today, but which may have invaded the region later from the

north, the center of abundance for the group being in the North Pacific.

5. No species, either distinctly tropical or distinctly subarctic appear

among the Tertiary fishes of southern California. We must, therefore,

conclude that the Miocene temperature differed little from that which

obtains at present.

6. It is evident from the absence, partial or complete, of silt or other

rain-washed material in the deposits containing fishes, that the climate

was arid. In the Lompoc deposits of pure diatoms, there is no sedimen-

tary material whatever.

7. The localities in southern California in which fossil bony fishes

have been found are of two categories

:

(a) Shallow inlets withi^n a group of small islands scattered about in

the region now comprised in the counties of Los Angeles and Orange.

The deposits in these little bays are mixed diatoms and fine clay, and the

individuals are all either of species of small size or else the young of

larger forms. In a few places, individuals are found in clay or even very

hard sandstone, more rarely in pure diatoms.

It is a curious fact that the species found about Los Angeles are, with

the possible exception of two small fishes, perhaps not correctly identified

(Lygisma, Qu.esita), all different from those taken in the diatom beds at

Lompoc. As to this we may remember tliat the Miocene period was a very

long time, and the Lompoc deposits lie unconformably over the rocks of

the iSIonterey epoch.

(b) The deposits at Lompoc of pure diatoms unmixed with sand or

clay, rarely showing organisms other than fishes. Here occur multitudes

of fishes, a few birds, petrels, and waders, gannet and snipe, and an occa-

sional porpoise, Phoc.ena occidua( ?). In these deposits we find no Crus-

taceans and no Echinoderms. There are a few Annelids., in one place a

small clay concretion bored full of holes by a Pholadid shell, and in an-

other place a single shell of some species of Arca. With the diatoms are

occasionally microscopic rhizopods, and spicules of sponges.

The Lompoc deposit, already described by Jordan and Gilbert, fills

what was once a small, narrow-mouthed or bottle-shaped inlet on the north

side of the Sierra Santa Ynez, the backbone of Santa Barbara County.
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Since these mountains rose from the sea, this little bay of Lompoc became

filled with diatoms in incredible numbers, to the depth of 1400 feet. A
little stream having eroded one side and large cuttings having been made

for commercial purposes, we may now^ see a section of the whole mass

from top to bottom. I have elsewhere ^ shown that a species of herring

(Xyne grex) had at one time gathered in such numbers as to cover the

whole floor of the bay to the exclusion of all other kinds of fish. This

was at a level of 950 feet above the sandstone and shales on which the

diatom deposits rest. Among these millions on millions of herring, no

young specimens were found, all of them ranging from 6 inches to 8

inches in length, and not a foot in the whole four square miles, so far as

yet exposed, has less than eight or ten of these fishes. In a single place,

much higher up and all by themselves, there is a deposit of many young

herring, each two to three inches long.

Dr. Edward C. Franklin figures, on data which I have furnished,

tliat there must have been some 1200 millions of these herring and that

the number of diatoms in the whole bay might be represented by the unit 1

followed by at least 30 ciphers.

Among the herring we find no other kinds of fish whatever, and the

question of what caused the sudden death of this vast multitude and their

sudden burial in clouds of white diatoms, constitutes a problem very diffi-

cult to solve. The only clues to the solution are offered by Dr. Albert

Mann, in a letter which I append to the present paper.

Higher up in the diatom deposits occur the remains of numbers of

predatory fishes, which seem to have come to the bay in search of the

herring. These I have described in two papers ^ written in collaboration

with Dr. James Zaccheus Gilbert, of the Los Angeles High School, who

has been very active in hunting these relics of an ancient life. Only a

single young fish (Emmach/ERe) of a predatory type has been found in

the Lompoc deposits.

In the present memoir I offer restorations of nearly all the bony

fishes, predatory or otherwise, known from the California Tertiary. These

are the work of William Saxton Atkinson, who, for the last twenty years,

has acted as scientific illustrator at Stanford University.

It may be noticed that no fossil fish is ever quite complete—one part

or another is wanting. Ordinarily, the head is the least satisfactory por-

tion. While the bones of the skeleton are picked clean by small organisms

'"A Miocene Catastrophe," Natural History, American Museum, 20, 18, New
York, 1920.

* David Starr Jordan and James Zaccheus Gilbert, "Fossil Fishes of Southern

California," Stanford University Publications, University Series, Sept., 1919. David

Starr Jordan and James Zaccheus Gilbert, "Fossil Fishes of Diatom Beds of Lom-

poc," Stanford University Publications, University Series, February, 1920.
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in the sea, the soft mass of the brain decays, and in rotting it disintegrates

the bones which he around it. Although in most fishes the bones of the

head are especially firm and hard, they are very seldom preserved in fossil

form, and the student is obliged to give his attention to the skeleton and

to the neural and haemal structures which spring from it. The position

and structure of the fins can be made out from these bones, but the rays

are usually broken. Hence, there are always elements of doubt as to the

accuracy and completeness of any restoration. The elements of doubt in

connection with Mr. Atkinson's admirable plates, I shall indicate in the

course of this paper.

No traces of sharks are found in the diatom deposits, although mul-

titudes of sharks' teeth are found in the rocks which in other regions

overlie diatom masses. As it is thought there is some possibility that the

great oil deposits of southern California come from these masses of dia-

toms, it is evident that the abundance of sharks' teeth is an indication

of oil. This is especially true in Kern County, from which district numer-

ous teeth of sharks have been described by Professor Agassiz in early

days, and later by the present writer. It is possible that the oil escapes to

the air in regions where, as in Lompoc, the diatom deposits are exposed.

Where deposits are covered by later layers of sand and shale, the oil may

be preserved to our time.
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Family I. GANOLYTID^

1. Ganolytes cameo Jordan

Plate 15.

Ganolytes cameo Jordan, "Fossil Fishes S. Cal," 6, pi. II, fig. 3, IV, figs. 1, 2.

(Brown's Canon, Soledad Pass, Puente Valley in deposits of the Soledad, low-

est Miocene or Oligocene formation.

This is a big robust herring-like fish, two to three feet in length, with

large, thick, enameled scales, which on one side are highly ornamental.

No single example is complete, and I have no clear explanation of the

difference in appearance between the scales in place and the highly sculp-

tured, cameo-like examples found scattered about the skeletons of the

fishes themselves. In our restoration, we have drawn the head and fins

after related species. Whether Ganolytes possessed ventral scutes, I do

not know but think it unlikely. The forms of individual scales are well rep-

resented in our plate II in "Fossil Fishes of Southern California."

I am forced to regard Ganolytes as the type of a family distinct

alike from the living Clupeid^e and the extinct Pholidopiiorid.e and

Leptolepid^. Etringus and Ganoessus are no doubt related forms.

2. Etringus scintillans Jordan.

Etringus scintillans Jordan, "Fossil Fishes of California," Univ. of Cal. Publ.,

Geology, 5, 121, figs. 17, 20, 1907. (Brown's Canon, Soledad Pass, in rocks of

Oligocene age.) Jordan and Gilbert, "Fossil Fishes S. Cal.," p. 5. pis. I , III,

fig. 1, 1919.

This herring-like fish with large, thin, smooth, enameled scales seems

to be an ally of Ganolytes, with which it was at first confused. The

vertebrae in both genera are 35 to Z7 , those in the related Ganoessus about

42. In our restoration (plate 3, above), the elements of uncertainty are

indicated by dotted lines.

3. Ganoessus clepsydra Jordan and Gilbert.

Plate 16.

Ganolytes clepsydra Jordan and Gilbert, "Fossil Fishes S. Cal.," 23, pi. XI, fig. 1,

(El Modena.)

Ganoessus clepsydra Jordan, "Genera of Fishes," 4, 1920, same type.

This large herring-like fish, with coarse, enameled scales, seems to be

related to Ganolytes, but the scales are much thinner and lack sculpture.

Vertebrae hourglass-shaped, 42 in number. In the type, the middle part
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of the body is well shown, but the short, deep head is crushed, the caudal

is gone, and the anal mostly obliterated. The ventral is opposite the front

of the dorsal, which was probably longer in life than our restoration

shows, while the anal may have been shorter.

I do not know whether GANoiissus had, in life, ventral scutes: I have

assumed that these are lacking as seems to be the case in Ganolytes and

Etringus. If these are present in Etringus or Ganoessus, these genera

would be referred to Clupeid.e. As matters are we are forced to regard

all three as primitive clupeoids, harking back to the Cretaceous Pholi-

DOPiiORiD.^i. As this paper is in press, Dr. Gilbert has received from the

Miocene of Covina, near Los Angeles, a second species of Ganoessus with

more elongate vertebrae and similar enameled scales. Scales and frag-

ments of this new species we find abundant in the beds at Covina, Alham-

bra, and Bairdstown.

Family II. ELOPID^

4. Ectasis proriger Jordan and Gilbert,

Plate 17(a).

Ectasis proriger Jordan and Gilbert, "Fossil Fishes S. Cal.," p. 62, pi. XXII. (Pli-

ocene of Los Angeles.)

In the type, the head is very obscure, the lower jaw seemingly pro-

jecting and both jaws apparently with small teeth; the caudal, pectorals,

and ventrals are entirely obliterated, and the number of rays in dorsal and

anal, as well as the form of the fin, can not be accurately made out. As,

however, the fish seems closely related to the living genus Elops, we have

restored the missing characters in accordance wdth that genus. The num-

ber of vertebrae is, however, larger in Elops, 43 -|- 29= 72. In Ectasis

we find 38 + 22= 60, but a few of the posterior vertebrae may be lost

with the caudal fin. The lower jaw seems heavier in Ectasis than in

Elops, but the two genera appear very closely allied.

Family III. CLUPEID^

5. Xyne grex Jordan and Gilbert.

Plate 18.

Xyne grex Jordan and Gilbert, "Fossil Fishes S. Cal.," p. 25, pi. IX, fig. 1 ;
pi. X, fig.

2; pi. XI. figs. 2, 3. (Lompoc; Bairdstown.) Jordan, "A Miocene Catastrophe,"

Natural History, New York, 20, 18. 1920. (Lompoc.) Jordan and Gilbert,

"Fossil Fishes, Lompoc," p. 9, pis. 1, H, III. (Lompoc.)

As stated in our paper on the fishes of Lompoc. the inordinate num-

ber of individuals of this herring found at Lompoc in a single horizon is

one of the most remarkable incidents in paleontology, a stratum for four

square miles being covered with them wherever it has been exposed.
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The genus is characterized by the general form of the existing

herring, Clupea, but the ventral scutes are much longer and sharper.

I find no dorsal scutes and the vertebrae are 45 in number. The bones

of the head seem to have been enameled. The ventral fin is opposite the

front of the dorsal. Whether Xyne had an adipose eyelid I do not know.

Young of Xyne grex.

Three slabs (419, 58, 59), each covered with small fishes (65, 60, and

40 in number, respectively), were obtained at Lompoc. Each fish is 3 to

31/^ inches long. These are much smaller than the examples of Xyne
GREX which occur in masses on a much lower horizon, and scattered about

higher up. From Xyne grex I can distinguish these examples by

the smaller size and by the absence of ribs, only fine traces of these struc-

tures showing in the larger examples. The few in which the vertebrae

can be counted show them to be 43 to 45 in number. In every unques-

tioned example of Xyne grex, 6 to 8 inches in total length, the ribs are

plainly in evidence. Except the caudal and one or two traces of dorsal,

these young Lompoc examples have no fins preserved. These little fishes

look much like those on a slab from El Modena (XVII) provisionally

referred by us in '^Fossil Fishes of Southern California" (p. Z2, pi.

VIII, fig. 3) to Qu.ESiTA QUiSQUiLiA. Thcsc latter are still smaller and

more slender, with no trace of ribs, though the posterior neurals and

hsemals are well developed. In them I count, however, but 40 vertebrae

(38 in the type of Q. quisquilia). In the three type specimens of the

known species of Ou.esita (Q. quisquilia, Q. fragilis, and Q. alham-
BR^) I find not the slightest trace of ribs. The Lompoc examples are

probably the young of Xyne grex, although the fact that but two or three

out of 150 show even traces of ribs makes me hesitate.

6. Xyne fitgeri Jordan and Gilbert.

Xyne fitgeri Jordan and Gilbert, "Fossil Fishes, Lompoc," p. 10. pi. V. (Lompoc.)

Among the herring in the "Xyne" horizon, in which millions of in-

dividuals lie at the same level, I find but a single species. But among the

scattered individuals in the upper beds, there are some of larger size, with

heavier head, larger mouth, and usually the backbone more or less arched,

as if its supports we,re more fragile. The ribs are longer than in Xyne
grex, but shorter than in Xyrinius elmoden^. The ventral scutes are

moderate, much as in Xyne grex, and I find no indication in any speci-

men of either species of Xyne of the presence of dorsal scutes.

It is possible that Xyne fitgeri is an adult form of Xyne grex, but

at present the evidence favors the distinction of the two species. The ver-

tebrae in both number 44 or 45.
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7. Xyrinius elmodenae (Jordan and Gilbert).

Plate 19.

Ellimma elmoden^ Jordan and Gilbert, "Fossil Fishes S. Cal.," p. 26, pi. XII, fig. 1.

(El Modena.)

The genus Ellimma was framed for two species of short-bodied,

double-armored herring (E. branneki, type) from the Eocene of Brazil.

The present species has much in common with Ellimma so far as gen-

eral appearance is concerned, but it has 44 instead of 33 vertebrae, and the

ventral region is much less gibbous. The caudal portion is broken in the

type. This part has been restored from Xyrinius houshi, which differs,

so far as our material shows, only in the fewer vertebrae and perhaps in

the smaller ventrals.

8. Xyrinius barbarae (Jordan and Gilbert).

Ellimma barbar.i; Jordan and Gilbert, "Fossil Fishes S. Cal.," p. 27, pi. IX, fig. 3.

(Carpinteria, Santa Barbara County.)

This species is very close to X. elmoden/E, but if correctly inter-

preted, it has a shorter head, and larger body cavity. The statement that

the vertebrae are fewer is doubtful. There were probably 44 or 45 in each,

and it may be that the two forms are not really distinct.

9. Xyrinius houshi Jordan and Gilbert.

Xyrinius houshi Jordan and Gilbert, "Fossil Fishes S. Cal.," p. 50, pi. XXXI, fig. 2.

(Miocene Sandstone at Los Angeles.)

This species is known from a very_ small example with the front of

the head and tips of the caudal broken. It was at first mistaken by us

for a Labroid fish, from the apparent form of the head, but the abdominal

ventrals are clearly shown under the glass, and we see no character, except

the smaller number of vertebrae by which it can be separated from the

group to which the species called Ellimma elmoden^ belongs. We find

33 or 34 vertebrae instead of 44. In this regard X. houshi agree fairly

with the two species of Ellimma from Brazil. But whether any of the

California species had dorsal scutes like the Brazilian ones we do not know.

Their absence may for the present define the genus Xyrinius.

In view of various uncertainties and especially the fact that the generic

name Xyrinius has been already given I may provisionally use that name

for these California Miocene forms. In all these species the ribs are very

long and regularly curved.

The erroneous statement in our original account of X. houshi, that

the "ventrals are thoracic," arose from the fact that the pectoral fins of

the other side appear under those of the left side. The ribs are long and

well developed, as in X. elmoden.e. The front of the head, the scales, and
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the fin rays in this species are uncertain, but the form in life must have

been about as shown in our restoration of Xyrinius elmoden^. The
only appreciable difference is in the number of vertebrae.

10. Alisea grandis Jordan and Gilbert.

Plate 27(6).

Alisea grandis Jordan and Gilbert, "Fossil Fishes S. Cal.," p. 28, pi. XVII, fig. 3

(San Pedro, in hard, flinty Miocene sandstone.)

This large, shad-like herring is known from a single specimen, which

lacks the head and the pectoral region. The caudal fin of another exam-
ple is also preserved. We have as yet no means of knowing whether either

ventral or dorsal scutes were present. The resemblance of the rest of

the body to the Eocene genus Diplomystus * indicates that it was prob-

ably one of the double-armored species. The scales are very small for a

herring, much smaller, however, than our drawing shows, as the artist has

not fully considered the imbrication of scales in life. We know nothing

of the head, the pectorals or the ventrals. The very long anal had not

far from 33 rays ; the number of dorsal rays is uncertain, but there were

at least 14; vertebras about 50; neurals and interneurals long and very

slender, as usual in herring; scales small, smooth, estimated by us at 35-

200-40, but this is very uncertain, as the scales are scattered and largely

detached ; caudal fin scaly at base. The large size of the caudal, with the

unusual length of its lobes must be distinctive of Alisea, which is prob-

ably an ally of the "double-armored herring" of the Eocene, a group still

represented in Brazil and Australia.

11. Quisque gilberti Jordan.

Plate 20(b).

Quisque gilberti Jordan, "Genera of Fishes," 4, 571, 1920. (El Modena.)

The type (No. 18) of this species is a small fish about 214 inches

long, exceptionally well preserved, from diatomaceous shale in Hews
Park, El Modena, collected by Delbert Brunton of Fresno, a former stu-

dent of mine, then science teacher in the high school at Orange.

Head 3% in length to base of caudal ; depth at dorsal 4^o > eye 3^5

in head ; snout 4. Head large and deep, as deep as body at front of dorsal

;

no interorbital shelf evident in the large eye, bones of head strong, opercle

well developed, preopercle evident, mouth rather large, the lower jaw

somewhat projecting; a possible trace of teeth in front of upper jaw;

maxillary broad, reaching to beyond middle of eye, a little more than half

head; its edge slightly convex; mandible a little longer. Vertebras 20 (to

* Called CoPEiCHTHYs by Dollo, who regards Diplomystus as preoccupied by

the earlier Diplomystes.
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22) -f- 10= 30 (to 32), slightly longer than deep, strong throughout (last

few vertebras obliterated) ; neural and hsemal spines and especially ribs

well developed; 9 or 10 long, sharp scutes before ventrals and as many
behind. Dark markings, probably scutes on median line in front of dor-

sal ; 9 or 10 of these, all much fainter than the ventral scutes; dorsal rays

12; anal 10 or more; pectoral more than 12; ventral about 10. Caudal

long, deeply forked, the rays in each lobe 10 or more, the lobes equal,

longer than head, nearly 4 in length of body, hypural plate obliterated.

Pectoral well developed, half as long as head, inserted very low ; ventrals

smaller, placed behind front of dorsal ; dorsal inserted considerably nearer

to snout than base of caudal, about opposite the twelfth vertebra, the rays

strong, their height equal to depth of body, the fin covering 5 vertebrae;

anal partly obliterated, the interhsmals about 10, these weaker than inter-

neurals. Ribs long, strong, with hair-like processes. No scales preserved.

A second specimen (No. 17) is much larger, 5 inches long and nearly

as well preserved. The two agree fully.

A third specimen (No. 19) shows the head and shoulders only of

a larger individual. The back shows some scutes apparently like those on

the belly but much smaller. This leads us to believe that this is one of the

double-armored herrings, and therefore more or less related to the Eocene

genera Knightia and Diplomystus.

The genus Quisque may be defined by the presence of very strong

ventral scutes, and probably dorsal scutes also, in connection with the

stout body and head and the small number of vertebrae. I know no other

herring having the ventral scutes as highly developed.

Family IV. DUSSUMIERIID^.

12. Quaesita quisquilia Jordan and Gilbert.

Plate 22 (o).

Qu^siTA QUISQUILIA Jordan and Gilbert, "Fossil Fishes S. Cal.," p. 31, pi. VIII, fig.

3; pi. X, fig. 2; pi. XVII, fig. 1. (El Modena.)

This little fish is a characteristic representative of the living group of

"Round Herrings" ; that is, herring having the ventral region convex

without median ridge or scutes. It was found abundant in the diato-

maceous shales at El Modena.

Compared with related forms, the genus Qu/ESITa is slender and

elongate, with 34 to 38 vertebrae, the mouth of moderate size and the

ventrals inserted under the front of the dorsal. Smithites has more

vertebrae than Quaesita, Azalois, a larger mouth, more compressed body,

with much weaker vertebrae, especially anteriorly. Lygisma has the ven-

tral fins inserted farther back, and the vertebral column very tough. No
scales are shown in any of our fossils of this family, the size of the anal
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fin in Q. quisquilia is uncertain, the rays perhaps fewer than the draw-
ing shows.

Besides the original types from El Modena I have one, apparently the

same, from the diatom beds at Lompoc. This is No. 526, 4' inches long,

in fair condition. Head 3% in length to base of caudal, depth about 51/2.

Body long and slender, the depth rather uniform from head to tail. Eye
large, longer than snout, about 3 in head, a little shorter than postorbital

part of head. Interocular shelf conspicuous ; mouth obscure, apparently

short and oblique. Vertebrae small, longer than deep, apparently Zl (35

to 38) in number; neurals and hsemals little developed anteriorly, becom-

ing stronger behind the dorsal fin ; interspinals short and weak. Dorsal

inserted over ninth vertebra at a point rather nearer tip of snout than

base of caudal, the fin higher than long, its rays 16. Ventral inserted

slightly behind front of dorsal
;
pectoral reduced to a trace. Anal longer

and lower than dorsal with about 10 rays. Caudal narrow, deeply and

equally forked, the lobes U/^ in head. Hypural obscure. This fish is

rather more slender than the type of Qu^sita quisquilia, the dorsal fin

a shade nearer the head. Our specimen, however, probably belongs to the

same species. Qu^esita fragilis is also very close, but it is a shorter and

deeper fish with the dorsal rather farther back. Qu^sita alhambr^ has

fewer vertebrae and the dorsal still more posterior.

13. Quaesita fragilis Jordan and Gilbert.

Plates 14(&), 23(fc).

Qu^siTA FRAGILIS Jordan and Gilbert, "Fossil Fishes, Lompoc," p. 3, no plate. (San

Pedro Hills, in Pliocene deposits of Diatoms.)

This handsome species is represented by the type example, which

shows well the head and all the fins. The ventral is under the front of

the dorsal. There are 38 vertebrae. Nothing is known of the scales.

14. Quaesita alhambras Jordan and Gilbert.

Qu^siTA ALHAMBR^ Jordan and Gilbert, "Fossil Fishes, Lompoc," p. 43, pi. XXVIIL
(Alhambra, in Miocene shales.)

This very small fish seems to belong to the genus Qu.esita, but the

vertebrae are fewer, not much above 30 in number, and deeper than long.

15. Smithites elegans Jordan and Gilbert.

Plate 24 (fo).

Smithites elegans Jordan and Gilbert, "Fossil Fishes S. Gal.," p. 30, pi. XXIX, fig.

3. (Bairdstown.)

This exquisite little fish seems to resemble the living genus Jenkinsia

Jordan and Evermann, of the Gulf of Mexico and Gulf of California.



248 THE FISH FAUNA OF THE CAEn'T)RNIA TERTIARY

Jenkinsia stolifera has, however, but 42 vertebrae, whereas in Smith-

ITES the number mounts to 25 -|- 32= 57. The ventrals are inserted under

middle of dorsal, not under the anterior rays as in Qu/ESita, nor behind

it as in Lygisma.

In our illustration, the scales, fins, and form of head are taken from

related species. The type, otherwise well preserved, lacks the snout and

the anal fin.

16. Lygisma tenax Jordan and Gilbert,

Plate 21(a).

Lygisma tenax Jordan and Gilbert, "Fossil Fishes S. Cal.," p. 33, pi. VIII, fig. 2; pi.

XIV, fig. 1. (El Modena.) Jordan and Gilbert, "Fossil Fishes, Lompoc," p. 12.

(Lompoc.)

This genus is an ally of QuvESITA, being distinguished by the insertion

of the ventrals behind the dorsal fin. The ventrals are larger than in

QuyESiTA, and the vertebral colum seems much tougher than in any of the

other Round Herrings ; the strong vertebrae are closely connected in all

the four specimens seen, and the backbone much twisted without being

broken. A third specimen comes to me from Alhambra through Mr.

Hadley. Still another and a fragment of a fifth referred to the same

species, though not without doubt, were found in the diatom beds at

Lompoc.

The head, scales, form of the dorsal and pectoral and some other

traits are restored in accordance with analogies.

17. Rhomurus fulcratus Jordan.

Rhomurus fulcratus Jordan, "Fossil Fishes S. Cal.," p. 9, pi. IV, figs. 3, 4 ;
pi. V,

fig. 1. (Soledad Pass; lower Miocene or Oligocene.)

The relations of this little fish are still obscure. The type, 3 inches

long, has an elongate form, 35 vertebrae, no hypural plate, but the last

vertebrae unusually strong, with large neurals and haemals. The short

dorsal fin is median, over the ventrals, and the small anal is far behind it.

The caudal fin is unusually broad and well forked. No scales are shown

in our specimen and the form of the mouth and head is uncertain. The

shadowy outline in our figure represents the eye of the left side showing

through. The left pectoral appears through distortion under the one of

the right side.

While the general characteristics of the fish indicate Clupeoid or

herring-like affinities, we are not sure that it belongs with the Dussu-

MiERiiD.E, although its tail is much like that of Lygisma.
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Family V. GONOSTOMID^.

18. Azalois angelensis Jordan and Gilbert,

Plate 23(a).

Azalois angelensis Jordan and Gilbert, "Fossil Fishes S. Cal.," p. 32, pi. XV, fig, 2,

(Bairdstown.)

This dainty little fish seems to belong in or near the Gonostomid^,
having much the form of Yarrella. It has a compressed, elongate body,

its depth well sustained backward, and low and rather short vertical fins.

I am unable to count the fin-rays, and I do not know whether it had an

adipose fin. The scales are uncertain. The head is long, with large

mouth and projecting lower jaw ; apparently the maxillary enters the

upper jaw as usual in Gonostomid.e. The orbit of the eye is large and

nearly median in the head.

The best generic character of Azalois is perhaps to be found in the

very weak vertebrae, the anterior ones seeming to be barely ossified. There

are about 42 vertebrae. There is no trace of ribs, these being no doubt

very weak.

In our drawing, many of the traits, as size of scales, form of fins,

and the like, are guessed at. It will be necessary to secure additional

specimens, besides the original two, before we can be certain as to the

affinities of the species.



Order INIOMI

Family VI. PARALEPID-ffi.

19. Trossulus exoletus Jordan, new genus and species.

Plates 8(c), 28(a).

Type No. 548, two small fishes delicately preserved on a diatom

brick (Celite) from Lompoc. Each is about 31/2 inches in length.

Head 31/2 in length, depth 3I/2. Body compressed, apparently quite

flat, head large, pointed, the eye large, shorter than snout, 4 in head,

mouth very large, the jaws equal, the gape straight, premaxillary narrow,

extending well beyond the eye, much as in Engraulis, its edge with small,

slender, sharp, even teeth. Maxillary narrow, parallel with it, not entering

border of jaw, somewhat dilated at tip. Vertebrae 50 in number, very

small, longer than deep, the neurals and haemals very weak and slender,

even on the caudal region, interspinals all obliterated, ribs slender, caudal

fin well forked, the lobes nearly as long as head.

Fins almost entirely obliterated, as are also their basal bones. Dorsal

fin apparently short and behind middle of body. Faint traces of ventrals

before dorsal ; anal farther back, but no trace is left of rays or interneurals.

No scales preserved. These were probably very thin and transparent.

This little fish, having the margin of the upper jaw formed by the

premaxillary, must be one of the Iniomi, and it plainly enters the group

called SuDiD.E (Paralepid.e) by Mr. Regan.

A know^ledge of fins and scales is necessary before its genus can be

further described. The relatively small eyes, deep, compressed body, sharp

snout, and long maxillary, with the posterior dorsal and moderate number

of vertebrae, may, for the present, define the genus Trossulus.

20. Lestichthys porteousi Jordan, new genus and species.

Plates 10(&), 22(&).

Type No. 220, twenty inches long, the skeleton well preserved, the

fins mostly lost, the head incomplete. Head 4% in length, depth 914.

Vertebrae quadrate, about as deep as long, with a strong median groove,

about 56 + 30, 86 in number.

Head apparently low, pointed, with entire bones, jaws rather long,

the lower apparently the longer, the maxillary reaching to the front of the

large eye ; teeth all obliterated, premaxillary seemingly bounding the upper

jaw, the maxillary not evident. Neurals and haemals rather long, subequal,

directed evenly upward and backward ; ribs rather numerous, slender, rela-

tively long. Anal posterior, inserted under fifty-sixth vertebra, the inter-
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haemals slender and short, set at an oblique angle to the hsemals and only

about 8 to 10 in number, the original number of rays probably much larger

;

the fin mostly obliterated ; dorsal fin wholly obliterated ; the few short,

slender interneurals indicating a posterior insertion of the fin, which was
probably small, slightly behind front of anal. Base of caudal only pre-

served, the fin apparently forked
;
pectorals obliterated ; an apparent trace

of ventrals under middle of body, well in front of dorsal and anal, near

fifty-fourth vertebra. Scattering scales, rather large, thin, and cycloid,

are scattered on and about the body of the fossil.

To all appearances this fish is one of the Iniomi, falling in the family

of Paralepid^ (SuDiD.Eof Regan). It seems near the genus Paralepis,

or perhaps even nearer Lestidium, but a more complete knowledge of its

fins will be necessary before it is finally located. The genus Lestichthys,

of which it is a type, may be defined by its elongate body, the very

large number of vertebrae and the small size of the dorsal fin, the ventrals

certainly well before the dorsal. The name indicates its probable affinity

with the living Lestidium and Lestidiops.

It is named for Edward J. Porteous, scientific expert of the Celite

Company, at Lompoc, whose patient efforts in preserving from time to time

the fishes found in the diatom deposits have added so greatly to our knowl-

edge of the Miocene fauna.

In the restoration we are certain as to the general form of the head

and body as well as the size of the scales. The insertions of dorsal and

anal are definitely shown, but the extension backward of these fins is

uncertain.



Order COLOCEPHALI

Family VII. MUR^NID^.
21. Deprandus lestes Jordan and Gilbert.

Plates 9(6), 30(6).

Deprandus lestes Jordan and Gilbert, Proc. Nat. Hist. Soc. S. Cai, 1921. (El

Modena.)

The type specimen of this moray (201A) was sent to me from El

Modena by Dr. Gilbert, a lower jaw 3i/4 inches long. It is slender,

straight, curved upward toward the tip, and shows a single row of strong,

conical, sharp teeth, somewhat thickened at base, rather close-set, the

interval being a little more than half the length of a tooth. The teeth on

the middle of the jaw are a little larger than the others, those in the poste-

rior third of the length are more slender, close-set, and apparently in a

band, rather than a single row, all the teeth directed more or less back-

ward. There is no trace of lancet-like teeth or of canines. Tip of the

lower jaw apparently turned upward. On the fossil are traces of the

teeth of the other or right side of the jaw, indicating that the mouth was

narrow as well as long.

Another half of a lower jaw (2(X)A) also from El Modena, retained

by Dr. Gilbert, is slightly larger, but shows no difference.

Another lower jaw from a much larger fish (No. 571) was sent to

me from Alhambra, Los Angeles County, by Mr. E. E. Hadley. This is,

in all, about six inches in length. It apparently belonged to a very large

moray with long and slender jaws. The posterior part of the jaw has been

broken, the teeth obliterated, but on the anterior part is a row of stout,

conical, sharp-pointed teeth, all turned forward, the length of each nearly

double the interspace which separates it from the next. These teeth are

all of about equal length, none of them enlarged or lancet-shaped. In the

space of two inches there are about forty teeth. The bones of the jaw are

rather strongly striate.

These jaws belong apparently to the same species, which seems to

have been a large murgenoid eel or moray, allied to the cosmopolitan living

genus Gymnothorax (Lycodontis), one species of which, G. mordax,

still abounds on the coast of southern California.

The new genus, Deprandus, may be distinguished from Gymno-

thorax by the very long jaws and the peculiar dentition. As to its nasal

barbels and the insertion of the dorsal fin nothing is known.

I have also another lower jaw of an eel, from Alhambra, about two

inches long, with a single row^ of sharp, close-set teeth, those behind a

little shorter, some toward the front somewhat longer, the teeth all sharp

and turned forward. This may represent a different species.



Order SYNENTOGNATHI

Family VIII. ROGENIID^.

This provisional family, known only from a single fossil genus, may
be characterized by the short median dorsal which is opposite the anal and

similar to it in size and form. The body is elongate, the mouth large, the

snout without beak, the ribs rather strong, the vertebrae about 35 in

number.

Of the scales, the pectoral and ventral fins, nothing is known. The
genus RoGENio may belong to the Synentognathi, but all the living

forms of that order have the dorsal fin placed behind the middle of the

body.

22. Rogenio solitudinis Jordan.

Plate 17(b).

Rogenio solitudinis Jordan. Univ. Cal. Publ., Geology, 5, 128, fig. 23, 1907. (Sole-

dad Pass, Moore's Canon.) Jordan, "Fossil Fishes S. Cal.," p. 6, pi. II, fig. 1,

1919.

This little fish, represented by many specimens, none over 1% inches

long, is characteristic of the rocks which I have provisionally called the

Soledad formation, belonging to the lower Miocene or perhaps Oligocene

age.

The genus is quite unlike any living form known to me. The dorsal

and anal fins are both near the middle of the body, and similarly formed.

The mouth seems large, the specimens examined have no pectoral nor

ventral fins and no scales. The forked caudal shows no hypural plate.

The vertebrae are about 40 in number. On the drawing of this species

we have placed no scales. The short dorsal and anal may not be elevated

in front.

23. Rogenio vanclevei Jordan and Gilbert,

Plate 25(a).

Rogenio vanclevei Jordan and Gilbert, "Fossil Fishes S. Cal.," p. 25, pi. XXXI, fig. 3.

(Bairdstown, near Los Angeles; middle Miocene.)

This little fish, the type li/4 inches long, seems plainly allied to Ro-

genio SOLITUDINIS, having the dorsal and analj fins median and opposed,

similar to each other. Compared with R. solitudinis its vertebrae are

fewer, about 33 ; delicate ribs are well preserved, the general appearance

of the abdominal region being much as in Scomberesox. No scales are

evident and pectorals and ventrals are reduced to doubtful traces. In our
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drawing we have ventured to add scales, a lateral line along the belly and

falcate fins as developed in Scomberesox. But no certainty is attached to

any of these characters, and the artist counts more rays in dorsal and anal

rays than I was able to find.

A second specimen (No. 721), also IV2 inches long, has been sent

by Mr. E. E. Hadley from Alhambra. It agrees closely with the type,

but the fin rays can not be enumerated. I count 31 vertebrae.

Family IX. FORFICID^.

This provisional family is characterized among the Synentognathi,

by the forward insertion of the dorsal fin, which is relatively long, and by

the larger and less numerous vertebrae.

24. Forfex hypuralis Jordan.

Plate 21(fo).

Forfex hypuralis Jordan, "Fossil Fishes S. Cal.," p. 36, pi. XIV. fig. 3. (Pine Canon,

Santa Maria oil fields, in soft claj- shales of Monterey age.)

This little fish is remarkable for its long and slender beak, and

equally so for its many-rayed and rather high dorsal fin, placed in the

middle of the back. This character sets off the genus Forfex from all

the other long-beaked fishes which constitute the order Synentognathi.

In all the living forms, without exception, the dorsal fin is behind the

middle of the body, and opposite the anal fin. The hypural plate is espe-

cially large in Forfex. The vertebrae (38) are much fewer than in Be-

lone, Scomberesox, and related forms. In our drawing the scales are

drawn after Scomberesox. The actual length of the long and slender upper

jaw and of the anal fin are uncertain elements, as is also the outline of the

strong caudal fin. These traits are filled in from related species. Noth-

ing is known of the scales.

25. Zelotes alhambrae Jordan, new genus and species.

Plates 12(a), 26(o).

The type of this species (No. 236) was sent from Alhambra, Cal., by

Mr. E. E. Hadley. It occurs in the impure diatomaceous shale of the Mon-

terey period, the level which also crops out at El Modena, Bairdstown,

and Covina. The locality elsewhere recorded as "Shorb" is the pit exca-

vated for road-mending near the station of Alhambra. At Bairdstown

an entire hill is of diatomaceous shale, in which only the surface is yet

examined.

This is the posterior part of a fish, the part preserved being 7 inches

long, the whole animal in life something over a foot.
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It looks remarkably like Zelosis hadleyi. It is, however, a little

more slender, the depth at front of dorsal being but half the distance

from that point to base of caudal, about % in Zelosis hadleyi. The
vertebras in Zelotes alhambr.e are much longer, with stronger neurals

and haemals ; vertebrae under dorsal fin twice as long as deep, much con-

stricted, those of the caudal portion of the vertebral column 16 in number

(36 in Zelosis hadleyi), the total number probably not over 35, while

in Zelosis hadleyi there must have been upward of 58.

Dorsal fin inserted near middle of body, much farther forward than

in Zelosis and longer than in the latter genus, its rays about 24 ; the ante-

rior elevated, a little less than half height of body below. Interneurals

slender, about two to each pair of neurals, interhsemals still smaller, very

slender and oblique, much shorter than the hsemals. Anal beginning nearly

under eighth dorsal ray, its rays about 16, the last very slender. Cauda)

fin large, deeply forked, the lower lobe one-third longer than the upper,

its length 1^/2 in distance from its base to front of anal (lower lobe in

Z. hadleyi 31/4 times in this distance). Scales numerous on type, but

caducous, rather larger than in Z. hadleyi.

This species cannot be placed in the genus Zelosis on account of the

longer dorsal and its forward insertion, with much longer and fewer verte-

brae and larger caudal fin. The inequality of its lobes makes it certain

that its relationships are not far from Hemiramphus, but the form of the

head both in this species and in Zelosis hadleyi is yet to be ascertained.

In both, we have drawn the scales and anterior parts from Chiodorus

atherinoides, a hemiramphine fish, without beak, foimd in southern

Florida.

The genus Zelotes is characterized especially by the long dorsal fin,

inserted much farther forward than in any of the true Hemiramphid.e,

much as in the extinct genus, Forfex. Whether its type possessed the

long and slender beak of Forfex I do not know. I have not ventured to

insert it on the drawing. In both genera the number of vertebrae is much
less than in the Hemiramphid^.

Family X. HEMIRAMPHID^.

26. Rogenites bowersi (Jordan).

Plate 20(a).

RoGENio BOWERSI Jordan, Univ. Cal. Publ., Geology, 5, 130, fig. 24, 1907. (Brown's

Canon, Sierra Santa Monica ; lower Miocene or Oligocene.)

Rogenites bowersi Jordan, "Fossil Fishes S. Cal.," p. 8, pi. XI, fig. 1, 1919, same

plate).

This little fish bears some resemblance to Rogenio solitudinis

found in the same rocks. It dififers markedly, however, in having both
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dorsal and anal inserted posteriorly, not far in front of the caudal. The

number of vertebrae, about 60, is much greater than in Rogenio, much as

in ScoMBERESSUS. The head seems to be large, with a large mouth, per-

haps larger than shown in our drawing. There is no evidence of a beak,

but that feature is also wanting in Cololabis and Grammiconotus, living

genera of Scomberesocid^. The tail vertebrae are progressively smaller,

without hypurals, resembling the Scomberesocid/E in this regard, and the

genus seems nearer to the short-nosed Cololabis of that family than to

Rogenio. In our plate, have omitted scales ; the pectorals and ventrals

are conventional and the form of the head approximate only.

Mr. Regan is probably right in placing the genus Cobitopsis Sauvage

among the Hemiramphid.^.

27. Zelosis hadleyi (Jordan and Gilbert).

Plate 26(b).

Clupea hadleyi Jordan and Gilbert, "Fossil Fishes S. Cal.," p. 29, pi. XIII. (El

Modena.)

Zelosis hadleyi Jordan and Gilbert, "Fossil Fishes, Lompoc," p. 24, pi. XXIX (same

specimen).

This fine fish, of which the body, skeleton, scales, and bases of the

fins are well preserved, was taken by us at first for a herring. The study

of the interneurals and interhaemals, however, showed at once a very

different relationship. The position of the dorsal and anal, in connection

with the posterior insertion of the ventrals, is found in but two groups,

and these quite unrelated, Alepocephalid^ and Hemiramphid.e. In

the latter, the ribs are strong, much as in Zelosis, and the general make-

up harmonizes with that family. Lacking the head and pectoral fins and

uncertain as to the outline of the dorsal and anal, we have ventured to

draw these traits from the living genus Chriodorus of the Florida coast.

The second specimen of Zelosis hadleyi, which I have returned to its

discoverer, is simply the counterpart of the type example. I shall await

wnth much interest the discovery of the head, as without it the affinities

can not be exactly determined.

In Zelosis the vertebrae are small and numerous, about 58 in number,

the ventral fins are very small, and the lower lobe of the caudal is scarcely

longer than the upper. The dorsal is inserted far behind middle of body,

much behind ventrals, and is scarcely longer than the anal, both being

rather long. The scales, well preserved, are rather larger than in Hemi-
ramphus, but we feel little doubt that this genus belongs in or near the

Hemiramphid^, an ally of the living Chriodorus and of the extinct

Cobitopsis.
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Family XL SCOMBERESOCID^.

28. Scomberessus acutillus (Jordan and Gilbert).

Plate 27(a).

ScOMBEREsox ACUTILLUS Jordan and Gilbert, "Fossil Fishes S. Cal.," p. Zl
,

pi. XIV,
fig. 2; pi. XVII, fig. \a. (El Modena.)

Scomberessus acutillus Jordan, "Genera of Fishes," 4, 571,, 1920.

This little fish is known from three examples taken at El Modena,

one of them received since the original description. These agree in most

regards with the allied living species, Scomberesox saurus L. The fossil

form is rather more slender, with longer beak, and it possesses one char-

acter I have regarded as generic, longer dorsal and anal fins, the former

of 12 or 13, the latter of 19 rays.

In Scomberesox there are about 9 dorsal and 12 anal rays. The

vertebrae in Scomberessus number 56.

In our drawing the scales, finlets, and the form of the dorsal and

caudal fins are taken from Scomberesox.

29. Scomberessus edwardsi (Jordan and Gilbert).

Scomberesox edwardsi Jordan and Gilbert, "Fossil Fishes S. Cal.," p. Zl
,
pi. XVIII.

(Elysian Hills, Los Angeles, in Miocene sandstone.)

This large Skipper seems to differ from the preceding in the stouter

body, shorter snout and larger scales. Only the anterior half of the fish

has been found, and it is only by inference that we place it in Scom-

beressus.

Family XII. BELONID^.

30. Beltion peronides Jordan.

Plates iKa'), 24(a).

Beltion peronides Jordan, "Genera of Fishes," 4, 571, 1920. (Lompoc.)

The genus Beltion is apparently a Needle-fish with excessively long

and slender jaws, twice as long as rest of head; the upper slightly turned

upward at tip ; teeth small, even, not very sharp ; opercle strong ; scales, if

correctly interpreted, comparatively large, larger than in Belone or Tylo-

SURUS ; ribs weaker than in most related forms. A most interesting genus

of fishes, apparently ancestral to the modern Needle-fishes or Silver-gars.

The type of Beltion peronides (No. 52) is the head and half of the

body of a large Needle-fish, the part preserved, with jaws, 14 inches long,

the whole animal in life about two feet in length.

Head with the jaws equal, very long and slender, each tapering to a

long point and somewhat divergent at tip, the lower very slightly the

longer; jaws from eye double the length of rest of head; opercle very



258 THE FISH FAUNA OF THE CALIFORNIA TERTIARY

large, 4i/2 times in length of head before it. Jaws armed with bluntish,

close-set, even teeth, evident on the base of the jaws, but not preserved

on the tip
;
preo[)ercle triangular, broad below ; eye about 6% in head.

Jjody elongate, terete, its depth 31/2 in length of head ; 29 vertebrae

preserved, these rather small and quadrate ; ribs slender, turned backward
;

neurals and hiemals subequal, rather short and slender, the longest about

6 in head, dorsal fin, anal and caudal region wanting; pectoral fin short

and narrow, about 8 in head ; an obscure trace of abdominal ventrals.

Some rather large scales present along dorsal region and elsewhere on

body, these about one-fourth diameter of orbit. Pectoral normal, 4 in

depth, its rays about 17, slender; ventrals with 10 to 12 slender rays.

A portion of the jaw of a second specimen, from Lompoc, has been

placed in the museum of the California Academy of Sciences.

From Belone and Tylosurus, the genus Beltion seems to differ in

the smaller, more even teeth and the larger scales. I shall await with

interest the discovery of the posterior half of the body.



Order LOPHOBRANCHII

Family XIII. SYNGNATHID^.

31. Syngnathus avus Jordan and Gilbert.

Plate 28(&).

Syngnathus avus Jordan and Gilbert, "Fossil Fishes S. Cal," p. 34, pi. XXIX, fig. 2.

(Bairdstown.)

This little pipe-fish is very close to living California species, espe-

cially to S. LEPTORHYNCHus Girard. It seems rather common in the Mio-

cene shales about Los Angeles. I note no difference which could possibly

be regarded as generic. This species, with the existing California forms,

approaches the European type of the genus (Syngnathus acus L.) in

having the dorsal fin inserted on the first ring before the vent. In the

species of our Atlantic coast, the dorsal is inserted on the fourth or fifth

ring before the vent, a feature worthy of subgeneric recognition.



Order ANACANTHINI

Family XIV. GADID^.

32. Eclipes veternus Jordan and Gilbert.

Plate 31(b).

Eclipes vtternus Jordan and Gilbert, "Fossil Fishes S. Cal.," p. 47, pi. VIII, fig. 4.

(El Modena.)

Merriamina ectenes Jordan and Gilbert, /. c, p. 56, pi. XXVI, figs. 1-3. (El

Modena.)

This species is known to us from a number of young fishes from El

Modena. In one of these the tail was so broken that the high lobes

of the dorsal and anal seemed to constitute a caudal fin, and the anterior

parts of the body seemed distinctly percoid ; we therefore placed the

species among the Apogonid^ under the name of Eclipes veternus.

The other specimens had the head imperfect, but the body and fins were

obviously gadoid, and these were described as a new genus, Merri.\mix.a.

To our regret, the name Eclipes, based on error, has page priority over

the other. This genus was provisionally placed by us among the Mer-

LucciiD.E. But comparison of the skeleton with that of Merluccius

shows that the arrangement can not be justified. Merluccius is charac-

terized by the presence of very long and strong lateral processes on the

abdominal vertebrae; similar but smaller processes occur in most or all

of the Gadid^. But in Eclipes these are much reduced.

Still we see no place for the genus other than among the G.adid.e.

The median depression of the dorsal and anal suggests this relationship

as also the form of the head.

The three species of Eclipes of southern California differ consider-

ably in the form of the vertebrae and in the insertion of the caudal fin,

which in the one is truncate, in the others lunate. In Eclipes veternus the

vertebrae are relatively short, and the neural spines of the abdominal ver-

tebrae are relatively strong. In Eclipes manni the last vertebrae are

shortened, w^hile in Eclipes extensus they continue long and slender to

the end.

33. Eclipes manni Jordan, new species.

Plates 12(b). 31(a).

Type No. 543. a beautifully preserved example, 171/2 inches long,

from Lompoc. Head 5]/^ in length, depth 7%. Body elongate, com-

pressed; head short, with rounded profile; mouth moderate, oblique; jaws
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subequal or the lower jaw slightly projecting, the mandible rather more

than half head ; traces of a few small teeth in lower jaw.

Vertebras slender, 12 + 28= 40, the anterior rather small and

crowded, the median ones much longer, strongly constricted, twice as

long as deep, the posterior similar but smaller, those at base of caudal

little constricted ; vertebrae with small transverse processes, the last four at

base of caudal as deep as long. Neurals rather strong, the anterior

straight, the median ones curved ; haemals much weaker ; interneurals and

interhaemals all short and slender. Fins in the type all more or less broken,

the dorsal rays about 65, the anal about 60; dorsal continuous, of soft

rays only, apparently depressed mesially, the posterior rays moderately

elevated, falling far short of reaching caudal fin ; last rays low, nearly

half head, about equal to length of vertebrae, caudal relatively long, lunate,

a little more than half head. Pectoral long and slender, I14 in head,

nearly reaching anal ; ventrals obliterated. Scales quite small, preserved

in the thoracic region.

No. 53, 81/^ inches long, also from Lompoc, seems to be the same

species though more distorted, the long vertebras crowded in front, where

the neurals are larger. Ventrals broken, apparently short, jugular, few-

rayed; dorsal and anal mesially depressed.

Another example shows the backbone better, each vertebra having a

distinct lateral process.

This species apparently belongs to the genus Eclipes ( = Merria-

mina), but the vertebrae are much longer and more constricted than in

Eclipes veternus, the dorsal and anal lobes are lower, and the tail much

exserted beyond them ; the caudal fin is larger and lunate. The species is

named for Dr. Albert Mann, in recognition of his interest in the Lompoc

deposits.

34. Eclipes extensus Jordan, new species.

Plate 9(c).

Type (No. 716, from Alhambra, with counterpart 716A) 3 inches

long, being the tail only of a long and slender fish. This has the general

form of Eclipes mannii, also with some of the last rays of the dorsal

elevated twice the height of the body below. But these rays fall short,

by more than their own length, of reaching the base of the caudal fin, the

10 vertebrae more or less behind the last high ray bearing short rays grad-

ually shortened backward to the last, which is near base of caudal fin.

Caudal fin large, lunate, much longer than in Eclipes veternus, about

equal to length of 8 vertebras. Vertebrae long and slender, constricted,

nearly three times as long as deep. These little fishes have the vertebrae

even to the very last one, elongate, twice as long as deep.
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Numerous fragments found in the same deposit belong to this species,

but none adds much to our knowledge. One of these (No. 717) shows a

crushed head, rather long, about 4 in length of body
;
pectorals narrow

and rather long, less than half head, the depth about 1% in head, the

vertebrge less elongate anteriorly. This specimen permits a total estimate

of 45 in all, at any rate from 40 to 50. Another (No. 718) shows the

dorsal and anal mesially somewhat lower than posteriorly but continuous.

The long tail, with stronger caudal fin and with more elongate vertebrae,

distinguishes this species from Eclipes veternus, the tail being much
exserted beyond the elevated rays of dorsal and anal.

35. Arnoldina iniistia Jordan and Gilbert.

Plate 30(a).

Arnoldina inhstia Jordan and Gilbert, "Fossil Fishes S. Cal.," p. 63, pi. XXVII,
fig. 2. (Sunset Bluflf, Los Angeles.)

This little fish shows a well-preserved vertebral column with the

first dorsal intact of about eight slender rays inserted at the nape. The
second dorsal, anal, ventrals, and caudal are obliterated. The head seems

rather long and the snout somewhat conical and the mouth rather large.

We have assumed the form to be an ally of Pollachius and have framed

the lost fins, the scales, jaws, and barbel accordingly. It is possible that

the second dorsal and anal were undivided in life, but I see no reason to

question its relation to the Gadid^, as a young Pollack or Tom Cod.
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Family XV. PLEURONECTID^.

36. Evesthes jordani Gilbert.

Plate 34.

Evesthes jordani J. Z. Gilbert, Univ. Cal. Publ., Geology, 5, 407, with plates, No-

vember, 1910. (Lompoc.)

This species I find rather common in the diatom deposits of Lompoc.

The genus seems closely related to the living Hippoglossina, and in our

restoration we have shown the scales and lateral line of that genus.

The eyes are probably on the left side, the numbers of fin rays not quite

certain. Our restoration dift'ers in no important respect from that made

by Mr. Atkinson under direction of Dr. J. Z. Gilbert in 1910. The teeth

in the earlier drawing are, however, much stronger than the specimen

indicates.

37. Evesthes hooveri Jordan.

Plates 11, 35.

Evesthes hooveri Jordan, "Fossil Fishes, Lompoc," p. 38, pi. XXVI. (Lompoc.)

This fine flounder is clearly an Evesthes, apparently differing from

Evesthes jordani of the same deposits by the presence of more dorsal

and anal rays, and in the shorter, more oblique mouth. The body seems

also rather deeper. The scales, lateral line, and exact form of the dorsal in

the plate are drawn from living species of Hippoglossina. The eyes and

color were probably on the left side in life, and the mouth was possibly

larger, as the tip of the snout in the type has been injured. Another speci-

men (No. 53) is a fine large flounder, 16 inches in length, very well pre-

served, the front of the head and a few fin rays obliterated.

Head broken anteriorly, the size of the mouth not shown, depth of

body 1% in distance from first vertebra to caudal ; vertebrae 32 in num-

ber as in Evesthes jordani and E. hooveri ; length of pelvic border,

from vertebral column to base of anal, 2% in distance from first vertebra

to base of caudal; fins essentially as in Evesthes hooveri, the dorsal

with at least 66 rays, the anal nearly or quite 50. Caudal broad, fan-

shaped, its length at least half depth of body. Expanded anterior neural

spines straight, longer and much more slender than in the original type.

No. 547, 13 inches long, seems to belong to this species, distinguished

from Evesthes jordani by the deeper body and shorter, much more

obUque mouth.
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Head 3 in length, depth 2. Dorsal rays apparently about 70, anal

rays 40 or very near that number, vertebrae 32.

Body deep, compressed, head large, the mouth very oblique, the jaws

subequal, the mandible about half head; vertebrae 32; haemals strong,

the first one, bounding the belly, rather slender, the rest straight, short-

ened backward, not longer than the interha^mals, of which there are two

to every pair of haemals ; anterior neurals scarcely enlarged or bowed for-

ward, the posterior moderate, straight, much longer than the paired inter-

neurals ; haemals longer than neurals posteriorly, ribs obliterated, hypurals

as described in Evesthes hooveri. Pectorals and ventrals obliterated,

caudal broken.

Comparing this fish with the type of Evesthes hooveri we see no

difference except in the form of the anterior neurals, a matter perhaps

of preservation. In Evesthes hooveri the anal rays are 2)7 in number,

not 57 as misprinted in the original account.

38. Zorcrhombus veliger Jordan.

Plate IZ.

ZoRORHOMBUS VELiG'ER Jordan, "Fossil Fishes, Lompoc," p. 39, pi. XXVII. (Lompoc.)

The type of this species is very perfect, the only features open to

question in the restoration, relating to the bones of the head and the posi-

tion of the lateral line. As the genus is closely allied to the European

Brill (Bothus rhombus), we have assumed that the ventrals extend

along the ridge of the abdomen and that the eyes and color are on the left

side. The genus dififers from Bothus Rafinesque (Rhombus Cuvier)

mainly in the very high dorsal and anal fins.
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Family XVI. LAMPRID^.

39. Diatomoeca zatima Jordan and Gilbert.

Plates 4(6), 32.

DiATOMCECA ZATIMA Jordan and Gilbert, "Fossil Fishes S. Cal.," p. 58, pi. XXIV,
fig. 3. (Lompoc.) Jordan and Gilbert, "Fossil Fishes, Lompoc," p. 40, pi.

XIX. (Lompoc.)

Lampris zatima Jordan, Scientific Monthly, 1920, with plates. (Lompoc.)

This species was first made known from the posterior part of the

body of a young example. It was there described as an aberrant form of

flounder, notwithstanding the peculiar character of its rib structures, not

like those of any fish known to us at the time. Later, I found these to

agree fairly with those of Brama and Collybus in the family of Bramid^.

Later the posterior half of a much larger fish (No. 57) was received,

and still later the whole of a very large example was sent me by Edward

J, Porteous, the indefatigable, scientific expert of the Lompoc Celite

Company.

This specimen shows that the species belongs to the family of Lam-
PRID.E or Moon-fishes, and that it is a very close ally of Lampris itself,

represented among living fishes by a single species. One of the strangest

of all fishes that swim the seas is the great Moon-fish or Opah (Lampris

REGIUS Bonnaterre), called in California Mariposa or San Pedro fish, and

elsewhere Cravo and Jerusalem Haddock. This is a broad, flat fish al-

most as deep as long, with flattened sides, small, toothless mouth, and

short tail with strong muscles at its base. It lives in the open seas, reach-

ing a weight of four hundred pounds, and is likely to appear on any coast,

though always very rarely. It has low fins, no scales, and its body colors

are a rich brocade of maroon and red with white spots of varying sizes

and over all a bright sheen of silver. Its flesh is rich, tender and tooth-

some, but no person is likely to taste it more than once, as the fish seldom

appears twice in the same place. Young specimens I have never seen and

I would not know where to look for them, for the fish probably casts its

spawn in the open sea.

The one living species of Lampris now recognized is not at all related

to any other existing fish and constitutes an order (Seleniciitpiyes) by

itself. It bears some resemblance to the Pomfret (Brama) and to other

derivatives of the mackerel tribe, but its likeness is largely superficial and

only partially borne out by the skeleton. The two types may, however,

have had a common origin, perhaps in Cretaceous times. The bony frame-
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work shows many unique features, the most important being the extraor-

dinary development of the shoulder girdle. The clavicle and hypocora-

coid are both excessively enlarged and separated by an interspace, the

latter flattened and more or less fan-shaped downward, both bones being

proportionately many times as large as in any other fish. The hypercora-

coid, pierced by a large foramen, is also much enlarged and so placed that

the actinosts or "wrist-bones" of the pectoral fin form a horizontal series,

and the long oar-like fin can only move up and down. Behind the cora-

coids, the postclavicle extends as a long spear-shaped separated bone.

Besides these features, the Moon-fish has very large and expanded pelvic

bones, which support strong ventral fins each with fifteen long rays, a

marked contrast to the one spine and five soft rays of most spiny-rayed

fishes.

Among the relics of these predatory invaders of the diatom beds is

a very complete skeleton of a second species of Moon-fish, three feet

long by about two broad. From Lampris regius it differs in the some-

what larger mouth, and especially in having the hypocoracoid broader

and subtruncate, much less rapidly rounded off at its bottom.

These specimens are of great interest as showing the antiquity of

one of the most peculiar of all living bony fishes, and incidentally with

other associated forms, the relative age of the present fish fauna of Cali-

fornia.

In No. 600, 33 inches long, the head is 3% in length to base of caudal

;

depth 21/8 ; width of hypocoracoid at base 5% in length of body, IVio in

its own height, height of dorsal lobe 4 in body (this measured on No. 62A,

in which the fin is perfect)
;
pectoral 1% in head, ventral \%, the dorsal

lobe being higher than either. Dorsal rays 54, anal rays 32 or more,

ventral rays about 20; maxillary 2i/^ in head, pelvis a little longer than

deep, its length 31/2 in head; vertebrae about 16 -f 24= 40, quadrate,

deeper than long, each with 5 to 7 grooves.

Clavicle broad and strong, its outer surface convex, the bone formed

as in Lampris, a wide interspace separating it from the still larger hypo-

coracoid, which is very large, somewhat fan-shaped, subtruncate at base

(not rounded off as in Lampris), its breadth at base U/^ in its height,

which is about equal to length of head ; head deeper than long, the small,

toothless mouth larger than in Lampris regius; orbit about 5 in head;

anterior ribs short, slender, and straightish, the others strong and curved,

the last 6 or 8 closely appressed to the first interhsemals. First four

heemal processes short, progressively lengthened backward (as in the

living genus Collybus), this character shown better in the small exam-

ple, which was the original type of the species. Anterior interhsemals 8 to

10, much bowed forward, their tips again turned backward, their bones

growing progressively shorter and straighter backward.
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Anterior interneurals straight, long, and slender, longer than neurals,

mesially shorter, the last again enlarged, but still not one-fourth the

length of the long curved neurals. Post-clavicle well developed as a long

and slender rod.

Actinosts placed horizontally as in Lampris, so that the long pet-

toral can move only up and dow^n.

Dorsal fin very high in front, falcate, its rays curved backward and

simple ; mesially the fin becomes low, growing again higher and rounded

behind. Anal much shorter than dorsal, low in front, rising backward,

formed like posterior part of dorsal.

This Miocene fossil is evidently a species distinct from the existing

one. The genus Diatomceca can, however, be separated from Lampris,

if at all, by two characters only, so far as I can see. These are the much
broader, subtruncate, hypocoracoid, and the larger mouth.

Besides the large example (No. 600) described above, we have since

received another about 25 inches long (62A, with its counterpart 62B),

also in good condition, and entirely similar to No. 600.

Another specimen (No. 57) shows the posterior part of the body,

without caudal, of a fish as large as No. 600. It is finely preserved, the

length of the fragment 9 inches, the total original length about 15; the

breadth, exclusive of fins, about 8 or more than half the length from snout

to base of caudal. Dorsal rays as preserved about 25 ; anal about the

same; 21 vertebrae preserved, deeper than long, finely grooved. The

caudal portion of the vertebral column with about 25 (estimated total

16 + 25 = 41) neurals and hsemals, very strong, moderately curved,

shortening rapidly backward. Interneurals short and weak, nearly

straight, not dilated ; one for each neural, with occasional additional ones

between ; the longest interneurals one-third the length of tlie longest

neurals ; interhaemals much longer and stronger, the posterior nearly

straight, the anterior much curved, at first forward, then backward;

mostly one interhaemal for each haemal, but a few intercalated, the longest

(anterior) interhaemals half as long as the longest haemals ; a widened

haemal behind abdominal cavity, bearing three strong, much arched inter-

neurals ; the neurals before it dilated and much curved forward.

This specimen is evidently identical with the original type, but much

larger. The part preserved does not extend quite so far forward and does

not show the peculiar adjustment of the ribs to the anterior haemals char-

acteristic of the Bramid^.
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Suborder PERCESOCES

Family XVII. ATHERINID^.

40. Zanteclites hubbsi Jordan and Gilbert.

Plate 29.

Zanteclites hubbsi Jordan and Gilbert, "Fossil Fishes S. Cal.," p. 39, pi. XV, fig. 3;

pi. XVI. (Bairdstown, Shorb.) Jordan and Hubbs, "Monogr. Rev. Atherini-

dae," 1920.

This genus plainly belongs to the Atherinid^, being distinguished

from all the living American species by the much greater development of

the first dorsal, which has 12 or 13 spines, the longest of them more or less

flexible at tip. The soft dorsal rays cannot be exactly counted, and may

have been fewer than our plate shows. In other details our drawing

must be fairly correct. The number of dorsal spines is greater than indi-

cated in our original description, as in this we failed to count the inter-

neural bones to which spines now obliterated had been attached. The

dorsal spines are 12 in number, the anal rays I, 12, the vertebrae about 38.

Two additional specimens of this species have been sent from Alhambra

by Mr. Hadley.

The dorsal fins in Zanteclites are nearer together than in any living

American genus, none of them being closely allied to it. It bears some

resemblance to primitive forms still extant in Australia, but this likeness

may be deceptive. All these individuals are small, from 3 to 4 inches

long.

Suborder PERCOMORPHI

Family XVHI. SCOMBRID^.

41. Auxides sanctae-monicae Jordan.

AuxiDES SANCT.'E- MONICA Jordan, "Fossil Fishes S. Cal.," p. 70, pi. V, fig. 2. (Sole-

dad formation; lower Miocene or Oligocene.)

This species, represented by several much abraded specimens, is a

fish closely allied to Scomber, apparently with a short first dorsal and the

body evenly covered with small, smooth scales. Compared with the living

genus Scomber, Auxides has larger scales, stronger dorsal spines, more

oblique mouth, and in the type of the genus the same number of verte-

brae 30 or 31.
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The number of vertebrae in the original npe of this species I now
think could not be less than 30, the number recorded inAuxroES prop-

TERYGius (Agassiz), the European t}^e of the genus. ArxroES must

be nearer Scomber than Auxis, as tlie latter has part of its vertebrae pecu-

liarly modified.

41a. Auxides dasson Jordan, new species.

Plates 3(,^\ 36(j\

The type of another species. alUed to Xestias and Auxides is rep-

resented by two good specimens, evidently identical, from tlie diatomaceous

shales of El ^Modena.

To this species I refer two good specimens of tlie same fish, from

the diatomaceous shales of El Modena, presented by Mr. Delbert Brun-

ton. The one (No. 66), Z^o inches long, is tlie posterior half of the body.

The other (Xo. 67), 6 inches long, is the head and anterior part of another

example of the same species. The two could not have been parts of the

same individual, as the front of the spinous dorsal fin is present on both

examples.

Body rather slender, compressed, the head about 3 in leng:h, the

depth 6. the posterior part tapering to a slender tail, the last vertebra of

which lacks neurals and hsmals. \'ertebrs in all about 35, including those

of nuchal region, rather longer than deep, especially posteriorly, their

surface finely grooved. Xeurals moderate, shortened behind, intemeurals

ver\^ small, barely a fourth length of neurals ; ha?mals posteriorly similar

to neurals, those anteriorly giving place to long, curved ribs. 3^2 i" depth

of body; the ribs are unusually strong, but much weaker thaii in our Xo.

70. Spinous dorsal rather high, of 8 or 9 slender species rapidly short-

ened backward. Behind these tlie presence of about a dozen very small

interneurals indicates as many very short spines, all lost in this example.

Space between last visible spine and front of second dorsal equal to length

of nine vertebrae, IYq in depth of body at front of anal, much loss than

length of a rib. Other fins all broken, the caudal, ventrals. and pectorals

showing nothing distinctive. Eye preserved, about -^ length of snout.

lower jaw projecting.

Scales large for a mackerel, much as in Tuxita and Auxides.

These specimens may possibly belong to Auxides saxt.e-moxic.e

of the Soledad formation, but the condition of the type specimens of the

latter is such that no satisfactory comparison is possible.
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42. Auxides bruntoni Jordan, new species.

Plate 9(a).

A part of another mackerel (No. 70), with broken head and no fins,

is sent from El Modena by Mr. Brunton. This has 16 stout vertebrae,

each longer than deep, before front of anal. The neurals are strong, and

the four or five anterior interneurals preserved are especially so, the fore-

most or longest interneural reaching nearly to base of neurals ; haemals

before anal strongly bent backward. First two or three haemals appar-

ently short and broad ; ribs very long, strong, flattened considerably and

curved backward, each as long as 6 or 7 vertebrae. No scales are pre-

served. This example seems closely related to Xestias iratus, as the

strong, smooth bones indicate. It is named for Delbert Brunton, a former

student, now of Fresno, but formerly teacher in the high school at Orange.

It is a great pity that the grading of "Hews Park" at El Modena

has filled up and obliterated the fine deposit of fossils.

43. Xestias iratus Jordan, new genus and species.

Plate 4(a).

No. 222, 7 inches long, the whole fish in life about 18, with a sep-

arated fragment containing 9 vertebrae and part of the dorsal and anal

fins.

Head exceptionally well preserved, its length a little more than great-

est depth of the fish, its bones enameled and shining black; jaws long,

subequal ; maxillary about 2^4 i^^ head
;
premaxillary long and slender,

W'ith a marginal line of sharp, wide-set, slender, unequal teeth, probably

about 32 in all, maxillary narrow and curved, parallel with it ; lower jaw

with a row of similar teeth. Eye about 5 in head, the eyeball well pre-

served
;
preopercle set obliquely ; bones of head entire.

Vertebrae hourglass shaped, a little longer than deep, the number

probably about 35 to 40. Nine spines preserved in the dorsal fin, the

number doubtless much larger, the highest 2% in head ; interneurals short

and strong, shorter than the neurals, but stouter; pectorals obliterated;

ventrals thoracic, badly broken; branchiostegals 9 or 10; ribs very strong,

broad and flat. Interneurals of second dorsal slender, close-set, much

shorter than neurals ; only a few haemals preserved, these short and weak,

the fin opposite the s.oft dorsal.

This is evidently a scombroid fish, but distinct from any thus far

described. It cannot be an Auxides, as the dentition seems quite dif-

ferent. The specific name ir.\tus alludes to the snarling expression

on the face of the type-specimen. Xesti.\s seems related to Tunita

and TuRio, differing in dentition and in the greater strength of the

ribs. The bones are notably smooth and polished (^EOtog).
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44. Tunita octavia Jordan and Gilbert.

Plate 39.

Tunita octavia Jordan and Gilbert, "Fossil Fishes S. Cal.," p. 42, pi. XII, fig. 2.

(El Modena.)

This well-marked form is related to the living genus Scomber, from

which it differs in the closer approximation of the dorsal fins, in the

larger scales and the more ovate form of the body. In our drawing, the

scales are a little too large, not sufficient allowance^ being made for their

imbrication, and the dorsal spines a shade too robust. The mouth may

have been larger and the finlets and tail are drawn after other mackerels.

No. VIII, from Lompoc, referred by us at first to this species, probably

belongs to Turio wilburi. The vertebrae number about 12 -f 16= 28, as

in Turio.

The number of dorsal spines as shown in our drawing is approxi-

mately correct, as there are traces of interspinal bones not counted in the

original description.

45. Tunita (species undescribed).

Still another mackerel is represented by 68A and 68B, counterparts,

4 inches long, in impure diatom shales, supposed to be of Miocene age,

sent from Covina by Mr. Willard Mallory.

In the specimen, the front of the torso from the spinous dorsal down-

ward appears, head and tail being wanting. About 12 vertebrae are pres-

ent, quite slender and hourglass-shaped. Body comparatively deep; ribs

rather few, very strong and curved backward. The neurals and inter-

neurals shown are moderate, the latter longest ; dorsal spines not to be

counted ; anterior hsemals unusually long and straight, reaching nearly to

the anal fin and longer than the interhsemals. Scattered scales, relatively

large, much as in Tunita, or even rather larger, are shown in the

specimen.

This fish seems shorter and deeper than any other of the Mackerel

family from the Miocene. The vertebrae are much as in Tunita, but the

ribs are longer and stronger than in Tunita octavia, the vertebrae much

weaker than in Xestias.

46. Zaphleges longurio Jordan.

Plate 38(a).

Zaphleges longurio Jordan, "Fossil Fishes, Lompoc," p. 23, pi. XIII. (Lompoc.)

This fine large fish is no doubt a mackerel, distinguishable from the

others by many (54) vertebrae, moderate-sized scales, broad, fulcrate

caudal and large mouth, with slender, conical teeth.
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The posterior interneurals are strong, the anterior obUterated, as

are also all the interhsemals in the type, but a second example, apparently

of the same species (No. 55), has the interhsemals extremely small. The
caudal fin is broader and its peduncle more robust than in the other

mackerels.

In the accompanying plate the form of the head is uncertain, and we
are not sure of the number of dorsal spines, the posterior ones being

short and weak. The scales are probably drawn too large for a reason

already indicated in other species, and the position of the lateral line is a

matter of speculation, as is also the height and form of the fans, the very

large caudal excepted.

The genus is probably intermediate between Scomber and Scombero-

MORUS, the two most primitive types of Scombrid.t-:.

A second specimen (No. 55) about 221/2 inches long, with the head

crushed and tail broken, I refer also to the Zaphleges loxgurio.

Body elongate, the depth 7% to base of caudal ; vertebrae 54, rather

short, and constricted mesially. Head wholly destroyed ; neurals strong,

anteriorly straight ; ha^mals anteriorly curved ; ribs rather long. Spinous

dorsal obliterated, the very short and slender interneurals very obscurely

shown, but indicating a low fin, of slender spines, 15 to 20 in number.

Soft dorsal high, with long interneurals which reach more than half

way to the backbone
;
posterior neurals little shortened, the caudal pedun-

cle, therefore, not very slender, its least width half greatest depth of

body; soft dorsal rays at least 16 in number, the highest about two-thirds

in depth of body. Caudal broken ; anal and its structures mostly oblit-

erated
;
pectoral and ventral detached and broken. The stomach contains

two backbones of Xyne grex, showing the predatory nature of the fish.

No trace of scales. No character shown by this specimen can dis-

tinguish it from the genus Zaphleges.

It is possible that No. 127, referred to Thyrsion velox, in our "Fossil

Fishes of Diatom Beds of Lompoc," belongs also to Zaphleges. It is not

unlikely that the number of vertebrae in this example were once 50 or more,

instead of 40, as originally counted, several of them being crushed with

tlie head.

To Zaphleges longurio I also refer a large fish from Lompoc (No.

298), 251/2 inches long. This shows a complete vertebral column with

crushed head; all the fins except the caudal wanting, interspinal bones

mostly obliterated.

Head about 4% in length
;
jaws long, at least half as long as head,

teeth numerous, even, conical, rather close-set, at least 50 on each side in

each jaw.

No trace of scales; caudal peduncle not verv' slender, each of its

vertebrae with spinal bones ; caudal fin large.
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I do not see any characters which may separate this individual from

ZaPH LEGES LONGURIO.

47. Turio wilburi Jordan and Gilbert.

Plate VI.

Turio wilburi Jordan and Gilbert, "Fossil Fishes, Lompoc," p. 15, pis. VI, VII.

(Lompoc.)

This small mackerel is rather abundant in the diatom beds of Lom-
poc. The genus is well distinguished from Thyrsocles and related

genera by the small number of vertebrae, about 28, the segments them-

selves being more slender and elongate than in Thyrsocles. The inter-

neurals and interhsemals are very slender, almost hair-like, and the post-

orbital part of the head is proportionately much longer than in Thyr-
socles, much as in Euthynnus, which genus has, however, a trellised

backbone, while that of Turio, as in all other fossil genera known, is

simple. The genus probably finds its nearest living ally in Scombere-

morus.

In our drawing, the form of the head is a little uncertain, the part

behind the eye was probably rather longer than the drawing shows, and

the details of the mouth can not be verified. The high first dorsal is

diagnostic. The lateral line and finlets are shown as probabilities, and

the scales, doubtless minute, are omitted.

48. Ocystias sagitta Jordan.

Plate 38(fc).

Ocystias sagitta Jordan, "Fossil Fishes, Lompoc," p. 38, pi. X. (Lompoc.)

The splendid specimen which is the type of this genus differs from

all the other fossil mackerels in its very slender, arrow-shaped body. It

is plainly a relative of the living genus, Scomberomorus, differing in

the slender body and short, weak interneurals and interhaemals. The ver-

tebras number 42.

In our drawing, the details of the head are wholly uncertain, except

that the postorbital part is much shorter than in Turio. The large caudal

fin with slender peduncle is drawn from Hfe, but the other fins, with the

apparently naked body and the direction of the lateral line, are patterned

after Scomberomorus. The dorsal spines should be somewhat more

slender than the figure shows.

49. Thyrsocles kriegeri (Jordan and Gilbert).

Plate 36(a).

Thyesites kriegeri Jordan and Gilbert, "Fossil Fishes S. Cal.," p. 41, pi. XVII,

fig. 2, 1919. (Lompoc.)

Thyrsocles kriegeri Jordan and Gilbert, "Fossil Fishes, Lompoc," p. 19, pis. XI,

XII, 1920. (Lompoc.)
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This species is the most abundant of the mackerels found in the Lom-
poc deposits, and many specimens in addition to those named in our orig-

inal paper on the Lompoc fauna have since come to hand. The most

important discovery is that indicated on page 45 of our Lompoc paper.

The large head, long jaws, and conical teeth supposed to characterize the

genus Thyrston are found in Thvrsocles also, the type of Thyrsion
VELOX being undoubtedly identical with Thyrsocles escharion.

The genus Thyrsocles is a close ally of Scomberomorus, with

which it agrees in general form, and especially in the long, parallel, grate-

like interhtemals, differing in the long jaws and close-set conical teeth,

in which, and in other traits, it closely approaches the living genus Chrio-

mitra Lockington.

Our drawing must be substantially correct in its details. The mouth

is very large, the mandible probably, as in Thyrsocles velox, being

about half longer than the rest of the head. The species is best distin-

guished by the very strong, long and parallel interhaemals. These struc-

tures with the strong interneurals neglected by systematists are very

helpful in the distinction of the allies of the Spanish Mackerel.

In this, as in most other allies of Scomberomorus, no trace of scales

appears in the fossil. The finlets are drawn from living species as also

the general form of the dorsal fin. The two supposed genera Thyrsocles

and Thyrsion agreeing in all tangible respects, must be regarded as iden-

tical. Thyrsocles velox (escharion) differs specifically mainly in the

shorter interhremal bones, rapidly shortened from the first. The mouth

is very large, the maxillary more than half head, and the sharp, conical

teeth 50 to 60 in number on each side. The vertebrae are about 50 in

number. In T. kriegeri we count 48.

The generic name, Thyrsocles, has page priority over Thyrsion as

being first printed in connection with a known species.

50. Thyrsocles velox Jordan.

Plate 6(a).

Thyrsion N'elox Jordan, "Fossil Fishes, Lompoc," p. 17, pis. VIII, IX. (Lompoc.)

Thyrsocles escharion Jordan, "Fossil Fishes, Lompoc," p. 2L (Lompoc.)

A fine and very perfect example of this species, obtained through the

interest of ]\Ir. Edward J. Porteous, shows that the head (No. 153),

taken as the type of Thyrsion velox belongs to the same species as the

body of a large fish to which I gave the name of Thyrsocles escharion.

No. 245 is a fairly preserved head and torso ; teeth slender, conical,

about 50 on the edge of the upper jaw, which is 1% in head; interhaemals

long, parallel as usual in Thyrsocles. It may be that this species is

merely an extreme form of T. kriegeri.
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51. Ozymandias gilberti Jordan.

Plate 13.

LuvARUS species, Jordan, "Fossil Fishes of California," Univ. Cal. Publ., Geology, 5,

134, 1907, with plate. (San Pedro.)

Ozymandias gilberti Jordan, "Fossil Fishes S. Cal.," p. 43, pi. XXII. (Miocene

rocks at Point Firmin, San Pedro.) (Not Ozymandias gilberti Jordan, "Fos-

sil Fishes, Lompoc," p. 36, pi. XXIV, from Lompoc.)

The large specimen which is the type of this species is represented

by a vertebral column of a fish which must have been nearly six feet long

in life. It is contained in hard, volcanic material. Thus far we have

failed to find anything like it, although I suppose it to be the backbone

of a Tunny or some similar huge fish of the mackerel family.

The torso of a large fish from Lompoc (No. 332), identified by us

with Ozymandias in our paper on the "Fossil Fishes of Lompoc," is cer-

tainly different from the type, and it probably belongs to the living genus

Ophiodon, abounding in California waters.

In the collection from Lompoc is the head (No. 549) with six verte-

brae of a very large fish, apparently a tunny, the head itself being 11 inches

long. This, I venture with some doubt, to identify with Ozymandias.

Mouth very large, terminal oblique, the gape nearly straight, the

lower jaw with scattered irregular, stout, thick, bluntish teeth, those be-

hind rather smaller ; no canines preserved, the interspaces usually greater

than the length of a tooth. Fragments of the upper jaw show similar

teeth. Maxillary 1% in head, its end just below eye, its tip rather broad;

eye obscurely shown ; snout pointed, subconical ; bones of head finely stri-

ated. Branchiostegals long and strong, about 8 preserved
;
pectorals

injured, placed rather low, rather broad; anterior neurals and haemals

strong.

More material is necessary before the relations of this fish can be

positively determined, but it will probably prove to be one of the great

mackerels or tunnies, differing from Thyrsocles in the larger, wide-set

teeth. A head still larger (No. 310), very poorly preserved, belongs to

some very large mackerel, but no useful details can be made out.

Family XIX. CARANGID^.
52. Seriola sanctae-barbarae Jordan, new species.

Plates 7, 40.

Type No. 62, from the diatom beds at Lompoc, 271/2 inches long,

with caudal, is a finely preserved example, except for the disintegration

of the bones of the head.

Head 3^ in length to base of caudal ; depth, at ventrals, 3 ; front of

anal 3%. Dorsal rays about VIII-I 33. Anal II. 19 (14 preserved).

Ventrals I, 5. Pectorals 10 or 11. Vertebrae 10 + 14= 24.
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Body deep for a Seriola, much as in S. zonata, ovate, tapering

rapidly backward from the front of soft dorsal. Head of type badly

crushed, showing nothing distinctive. First dorsal low, of 8 or 9 rather

slender spines. Second dorsal inserted close behind it, its first rays slightly

elevated, the longest about 2% in head ; anal fin similar in form, its ante-

rior rays little elevated, about 3V2 in head ; base of anal much shorter

than that of soft dorsal, much shorter than abdomen ; ventrals inserted

just behind pectorals, short, about 3 in head; pectorals short, about 3 in

head. Caudal strong, well forked, the lobes about 1% in head.

Vertebrae (10-)- 14= 24) large, longer than deep, especially pos-

teriorly, each with four or five grooves. Neurals and haemals similar,

rather strong, well spaced posteriorly ; tail slender ; vertebrae with short

neurals and haemals ; interneurals long and strong, as long as the neurals,

two for each pair of neurals anteriorly, three posteriorly. Interhaemals

similar to interneurals, the first three, however, much longer than the

rest, which are progressively shortened ; ribs rather strong, the anterior

largest and longest. Sides of back with traces of small scales.

This species seems to be a genuine Seriola, differing from the living

species (Seriola dorsalis), the "Yellow Tail" of the California coast,

mainly in the deeper body, and probably fewer dorsal rays. It is evidently

very near to Seriola prisca (Agassiz) from the upper Eocene at Monte

Bolca, Verona.

53. Lompochites hopkinsi.

Plate 41 {b).

Lompochites hopkinsi Jordan and Gilbert, "Fossil Fishes, Lompoc," p. 30, pi. XX.
(Lompoc.)

No second specimen of this puzzling fish has been received. The

strong vertebrae and slender tail indicate affinity with the Caraxgid.e.

The long pelvic bone and consequent backward insertion of the ventrals

suggests Lompoquia. But the vertebrae are quite different, and only ten

precede the many-rayed anal. The dorsal and anal fins seem to be quite

low, the latter, however, nearly as long as the soft dorsal, as in the Caran-

GiN.E, not short as in Seriola. The pectoral is obliterated, probably short

in life.

On the whole, we find nothing nearer to Lompochites than Elagatis,

which is an elongate Seriola, with a better developed or more rayed

anal, the anal opposite the dorsal. The head and fins in our drawing are

drawn on this supposition, and it is likely that the artist has inserted too

many rays in each. Elagatis has the dorsal \T-1, 27, besides two finlets,

the anal rays II, 17-2. The two small free anal spines, lost with age

in Elagatis, are not shown in our specimen. The scales were very likely

smaller than we have shown, and there were probably none on the opercles.
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The characters by which Lompochites is separable from Elagatis are

yet to be determined.

Family XX. POMOTOMID^.

54. Lophar miocaenus Jordan and Gilbert.

LoPHAR Mioc^Nus Jordan and Gilbert, "Fossil Fishes S. Cal.," p. 44, pi. Ill, fig. 2;

pis. XIX, XX. (Chavez Ravine, Los Angeles.)

This fine species is represented by a very perfect example, found in

the clay of a brickyard in Los Angeles, supposed to be of Monterey (Mio-

cene) age.

The genus Loppiar seems almost identical with Pomatomus, the

Blue-fish of the Atlantic, East Mediterranean, and Australian regions. I

note but one difference. The jaws in Lophar are provided with thick

conical, subequal teeth, instead of sharp slender teeth interspersed with

equally sharp canines, as in Pomatomus. In the drawing, features not

shown in the fossil are indicated by dotted lines.

Family XXL APOGONID^.
55. Eritima evides Jordan and Gilbert.

Plate 42.

Eritima evides Jordan and Gilbert, "Fossil Fishes S. Cal.," p. 40, pi. XXIII, fig. 1.

Sunset Bluff, Los Angeles.)

The little fish, type of this species, belongs without much doubt to

the family of Apogonid.e. In the original description we were misled by

the number of ventral rays, the ventrals of the two sides being blended

together in the fossil.

In the type, the first dorsal is entirely lost. In Mr. Atkinson's draw-

ing we have replaced this fin from other species. The number of dorsal

and anal rays is lower than in our original estimate, and probably our

plate is not far out of the way. The scales as shown are those of Apogon
as none are preserved in the type of Eritima. With our present material,

we cannot define Eritima, as a genus distinct from Apogon or Cheilo-

dipterus. The genera related to Apogon differ mainly in dentition.

Family XXII. SERRANID^.

56. Emmachasre rhachites Jordan and Gilbert.

Emmach^re rhachites Jordan and Gilbert, "Fossil Fishes S. Cal.," p. 59, pi.

XXVIII, fig. 2. (Lompoc.) Jordan and Gilbert, "Fossil Fishes, Lompoc," p. 26,

pi. XV, in part. (Lompoc.)
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The discovery of a complete skeleton of a second species of Emma-
cii^RE shows that the relations of this genus, at first misunderstood, are

with the Giant Bass, or Jew-fish (Stereolepis) of the California Coast.

The present species is known from an incomplete torso. The generic

details are drawn from the fine large example (No. 220) which I now
regard as the type of a distinct species, Emmacii.^re rhomalea.

Compared with Stereolepis, the spines of Emmacil^jre are stronger,

the anal fin has more rays and the ventrals are farther forward.

57. Emmachaere rhomalea Jordan, new species.

Plate 43.

Emmach^re rhachites Jordan and Gilbert, "Fossil Fishes, Lompoc," p. 26 (in

part, No. 220), pi. XVI. (Lompoc.) (Not of "Fossil Fishes S. Cal.," pi.

XXVIII.)

The type of this species (No. 220) is 19^2 inches long, figured in

Plate XVI of our "Fossil Fishes of Lompoc," and described by us in page

26 as our "best example" of Emmach^re rhachites.

Renewed comparison of this specimen with the type of Emmach.ere
rhachites induces us to believe that this specimen, with No. 311, repre-

sents a species distinct from the latter. The generic characters seem to

be the same, but the new species, E. rhomalea, has much slenderer and

shorter interneurals, much less dilated at base than in E. rhachites. The
anal rays seem fewer. III, 8 or 10 at the most, while in E. rhachites

there are apparently III, 12. The second anal spine is shorter in E.

RHOMALEA than in E. rhachites. A very tangible difference is found in

the insertion of the long interhsemal of the second anal spine. In E.

rhachites this bone is larger than in E. rhomalea, and three hsemal

spines are cut short by its extension, these appendages not reaching their

full length short of the fourth. In E. rhomalea but one or possibly two

are cut short, the third being of full length.

Another very young example, less than two inches long, was obtained

from the diatom mass at Lompoc, the only very young fish yet obtained

from those deposits.

In restoring the species, we have given a conventional Epinephelus

head and scales. Whether the caudal fin was rounded or truncate is un-

certain.

Family XXIII. LUTIANID^.

58. Neomaenis hagari (Jordan and Gilbert).

Plate 46.

LuTiANUs HAGARI Jordan and Gilbert, "Fossil Fishes S. Cal.," p. 48, pi. XIV, figs.

1, 4. (El Modena.)
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Two little fishes, evidently immature, are the young of some snapper-

like fish. The actual relationships cannot be definitely made out, as we
have no clue as to the dentition. Meanwhile, we place the species provi-

sionally among the LutianidtE. We have referred it to the genus or

subgenus Neom^nis, as no true Lutianus occurs on the eastern Pacific.

In our drawing, the form of the head and numbers of fin rays are taken

from Mexican species. The dorsal and anal spines in the plate are

stronger than they should be, for they seem to be very slender in the type

specimen. The outline of the back seems too much curved, as in the type

the line goes back nearly straight from front of dorsal. It is possible that

this fish belongs to the H^emulid^, as an ally of H^mulon or Pomadasis.

In both these genera the dorsal spines are stronger than in our type.

Family XXIV. SPARID^.

59. Rhythmias starrii Jordan and Gilbert.

Plate 44.

Rhythmias starrii Jordan and Gilbert, "Fossil Fishes, Lompoc," p. 28, pi. XVII.

(Lompoc.)

This fish is plainly one of the Sparid.e, allied to Lagodon, Salema,

and Archosargus. In all these genera, however, there is a procumbent

spine at the front of the spinous dorsal, but this, if existing, is obliterated

in all of our specimens. In these the general features are evident, but the

soft dorsal, soft anal, and general features of the head are obliterated, and

have been restored to accord with the genus Salema, of which one species,

Salema pourtalesi (Steindachner), is found about the Galapagos Isl-

ands. From Salema the genus dififers mainly in the very strong caudal

fin.

In our examples of Rhythmias, the dorsal spines are depressed to

the back. In all those which we refer to Plectrites the spines stand erect.

Another specimen of Rhythmias starrii (No. 512), since received

from Mr. Porteous and Mr. Starr, is well preserved, 9 inches long, lack-

ing most of the caudal fin, head 3^o ii^ length, depth 2%. General form

of Lagodon, the outlines symmetrical ; eye as long as snout, 31/2 in head

;

dorsal with 15 soft rays, the first spines obliterated, the antrorse spine,

if once present, now lost ; second and third anal spines about equal, the

rays about III, 15; vertebrae 10+ 14= 24. Anterior interneurals touch-

ing tips of neurals squarely, posterior interneurals and interhasmals, two

for each pair of neurals.

A specimen (No. 547) is 9 inches long, 101/2 as a whole. Head 3 in

length, depth 2%; dorsal rays about XII, 12, anal certainly III, 8 or 9;

vertebrae 10+ 15 = 25. Body robust, deep, the back arched; eye large,

314 in head ; mouth broken ; within it appears a band of molar teeth, 12 in
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number, moderate in size and not close-set, in about three irregular series,

probably coming from posterior part of lower jaw.

Vertebrae slender, nearly half longer than deep, slightly constricted

and strongly grooved ; ribs strong, curved ; ha;mals and neurals long,

straight, anterior 2 or 3 interneurals dagger-shaped, winged at base, others

very slender, and all but the anterior short, forked at tip ; haemals short

and slender, the second long and curved, 1% in depth, its spine, however,

short, little stouter than the third and no longer ; dorsal spines low, ap-

pressed to the back as usual in this species ; no evidence of procumbent

spine. Soft dorsal and caudal largely obliterated, as are also the pec-

torals and ventrals.

Another example (No. 546), 6V2 inches long, with broken fins,

belongs also to Rhythmias starrii. Its depth is almost half its length,

mouth small, maxillary nearly 4 in head, jaws equal, a trace of narrow

incisors. Anal rays almost certainly III, 11. Vertebrae 10+ 14, slender,

two-grooved, mostly deeper than long.

Another (No. 219) is in fair condition, 9 inches long, head 31/2 in

length, depth 21/0, eye shorter than snout, 3% in head. Dorsal rays XI, 12

;

anal about III, 10, part of the interhccmals and all the rays obliterated.

Still another example (No. 189) is well preserved, but in very friable

rock. Head 3 in length, depth 2y<^, the body deeper and more compressed

than in No. 512, the belly more prominent, dorsal rays about XII, 12; anal

about III, 12, the counts not certain; vertebrae 24.

60. Plectrites classeni Jordan.

Plate 45.

Plectrites classeni Jordan, "Fossil Fishes, Lompoc," p. 29, pi. XVIII. (Lompoc.)

This genus is closely related to Rhythmias, differing mainly in the

presence in the type of the antrorse spine before the dorsal, a feature

which may have occurred in Rhythmias starrii also. The body in

Plectrites is a little more elongate and the caudal fin somewhat narrower.

The type of Plectrites classeni, from which our restoration is made,

lacks the lower part of head and thoracic region as well as the caudal fin,

but examples later received show these features and indicate that the

restoration is substantially correct, although the slenderness of form is

less marked than in the original type.

In the fossils, one striking difference, as already indicated, seems to

separate Plectrites from Rhythmias. In all the specimens of Rhyth-

mias the dorsal spines lie down, being closely appressed to the back. In

Plectrites all these are maintained erect. The scales are alike in the two

genera. Plectrites probably finds its nearest living ally in Lagodon, the

Sailor's Choice of the Atlantic. This matter can not be definitely settled

until we find specimens with the teeth preserved.
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One example of Plectrites classeni (No. 514), 9% inches long,

lacks the posterior part of the back. It agrees closely with the type ; ven-

trals inserted somewhat behind pectorals; mouth small; anal rays III, 13

to 15, the count not quite sure; no trace of tlie antrorse dorsal spine

preserved.

Still another example (No. 470) is 6% inches long, lacking anterior

third of body. Caudal long and strong, ribs strong, as in Rhythmias;
anal rays apparently III, 12. The only specimen of Rhythmias or

Plectrites which shows the antrorse spine characteristic of the living

genera, Lagodon^ Salema and Archosargus, is the type of Plectrites

classeni.

61. Atkinsonella strigilis Jordan.

Plates 5(&), 41(a).

Atkinsonella strigilis Jordan, "Fossil Fishes, Lompoc," p. 41. (Lompoc.)

This peculiar species, sharply distinguished by its deeply furrowed

scales, belongs probably to the Sparid^ and may be an ally of the Medi-

terranean genus Boops Cuvier (later called Box by the same author).

In the original type, which, after our drawing was made, was unfor-

tunately lost or mislaid, the head was crushed, and the anal and caudal

fins were destroyed. From another specimen (on the block with which

is the dorsal ridge of a third) our photograph has been taken. This speci-

men shows a very long, soft dorsal fin of about 22 rays, though shorter

than indicated in our plate, on which 26 may be counted.

The pectorals and ventrals are, no doubt, correctly interpreted

in our drawing. The ventrals are certainly behind the pectorals. The
caudal as shown in the second specimen was probably more deeply

forked. The details of the head are assumed to concur with the general

form of the body. The interneurals in this species are slender and sub-

equal, shorter than the rather strong, straight neurals.

Family XXV. OTOLITHID^.

62. Lompoquia retropes Jordan and Gilbert.

Plate 47.

Lompoquia retropes Jordan and Gilbert, "Fossil Fishes S. Cal. ," p. 49, pi. XXIV,
fig. 1. (Lompoc.)

Only the type of this species is known, the head damaged, and the

posterior parts, behind middle of soft dorsal and anal, lost. It is clearly

an ally of Cynoscion and Otolithus, but its exact place cannot be ascer-

tained without more complete material, especially showing the mouth and

teeth. The missing parts have been restored on the supposition that the

species resembles Atractoscion nobilis (Ayres), its nearest living rela-
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tive in California. The size of the mouth and the count of fin rays are not

shown in the type. Small scales appear in rows on the side of the abdo-

men, besides those shown on the head in the type specimen.

As far as I can now see, Lompoquia is separable from Cynoscion

only by the longer pelvic bone and the resultant posterior insertion of the

ventrals—opposite middle of the pectoral instead of under the lower axil.

These long-bodied, long-jawed Scisenoid fishes have the vertebrae

14 + 10, instead of 10 -|- 14 as in Sci^ena, Corvina, and the typical genera

of the group. The former series may well constitute a separate family,

Otolithid^. These are more primitive than the typical Sci^niu/E, hav-

ing the peculiar traits of the group ; cavernous skull, blunt nose, and occa-

sional barbels less developed.

63. Aristoscion eprepes Jordan.

Plates 6{b), 48.

Aristoscion eprepes Jordan, "Genera of Fishes," 4, 571, 1920. (Lompoc.)

The genus Aristoscion is allied to Archoscion Gill and Isophis-

THUS Gill. It has the form of Cynoscion, the vertebrae 14 -|- 10, the

anal fin long, its base a little more than half that of the soft dorsal, its

rays about I, 15. Dorsal fin low, continuous, but mesially depressed, its

rays about XII-I, 19. Caudal fin very large, lunate, the median rays

shortest. Head and scales unknown, probably much as in Cynoscion,

from which Aristoscion differs, so far as known, only in the long anal

fin and in the very large caudal.

The type of Aristoscion eprepes (No. 522) is the well-preserved

body of a large fish without the head, having the general form of species

of Otolithus and Cynoscion. Vertebrae 14 (11 preserved) -j- 10, large,

strongly ridged ; each vertebra is about one-fourth longer than deep.

Head presumably about 4 in length; depth about 514 i^V2 i" distance

from gill opening to base of caudal). Pectorals and ventrals detached,

rather small, the pectorals showing 8 or 9 rays, the upper longest, the

ventrals. I, 5. Dorsal fin low, continuous, apparently mesially depressed,

the anterior spines lost, the apparent number of rays indicated by the inter-

spinals, XI-I, 20; soft rays all broken at tip. Anal inserted below front

of soft dorsal, its rays apparently I, 15, the spine slender, attached to a

long and slender interhcxmal ; highest anal rays about 2i/4 in depth.

Hsemals and neurals strong, directed well backward, the anterior straight,

the posterior curved. Ribs large, directed largely backward. Interhsemals

rather short, straight, mostly two for each pair of neurals; interhaemals

also small, slender, progressively shorter from the long first interhaemal.

Hypural fan-shaped, with about ten radial ridges. Caudal fin lunate, very

long and strong, the length of its lobes somewhat greater than depth of
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body, its rays 10 + 10 besides basal rudiments, median rays about 1% in

length of outer rays. No scales preserved.

64. loscion morgani Jordan, new genus and species.

Plates 8(a), 49(a).

The backbone of a large fish (No. 541) also from Lompoc, 33 inches

long, about 40 if complete, lacks the head and has the fins except the

long and strong caudal badly broken.

Body very slender, the depth about 8 times in length. Dorsal rays

about X-1, 26, anal about II, 10, the number uncertain.

Vertebras 15 -[-10:^25, hourglass-shaped, much constricted, ex-

tremely long, rather more than twice as long as deep ; ribs weakly grooved,

rather strong; interspinals slender, all short except the second interhsemal,

which is relatively weak ; neurals and hsemals rather strong, more so than

in Aristoscion eprepes. Dorsal spines high, the longest about 1% in

depth of body, a little longer than the longest soft rays, which are also

high, anal badly injured, the number of rays uncertain. Caudal large,

lunate, its lobes a fourth greater than greatest depth of body, with numer-

ous short rays like fulcra at base. Ventrals and pectorals obliterated.

This species differs from Aristoscion eprepes in the much slenderer

body and the much stronger and more constricted vertebrae. In the latter

species these are about one-fourth longer than deep. This character of

the vertebrae in connection with the elongate body will define the genus

losciON. The traits of the head, scales and the obliterated paired fins

are drawn after living species of Cynoscion.

This species is named for my friend. Dr. Thomas Hunt Morgan of

Columbia University.
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Family XXVI. ANOPLOPOMID^.

65. Eoscorpius primaevus Jordan and Gilbert.

EoscoRPius PRiM^vus Jordan and Gilbert, "Fossil Fishes S. Cal.," p. 53. pi. XXX.
(Bairdstown.)

The type of this species is a torso, with crushed head and shoulder

region and the caudal region wanting. Renewed study of this specimen

offers room for question whether the bone lying horizontally below and

behind the eye is actually a suborbital stay. Even if so, the fish is assur-

edly not one of the Cottid.e, and the long jaws, sharp, even teeth, small,

smooth scales and long, slender, close-set, parallel interspinal bones sug-

gest Anoplopoma. The fish has a many-rayed second dorsal, small,

smooth scales, and a large mouth filled with moderate, well-developed,

pointed, more or less recurved teeth. Vertebrae about 40, interneurals of

second dorsal long and very slender, close-set, the posterior seemingly

stouter, though not longer than the anterior. The anal is inserted behind

front of the soft dorsal, and its interhsemals are stronger than the inter-

neurals above it. The neurals and haemals are moderate, and the ribs

weak. The vertebrae are longer than deep, somewhat hourglass-shaped.

If not related to Anoplopoma it may prove to belong to the Scombrid^.

Family XXVII. SCORP^NID^.

66. Sebastavus vertebralis Jordan and Gilbert.

Plate 51.

Sebastavus vertebralis Jordan and Gilbert, "Fossil Fishes S. Cal.," p. 50, pi. XXXI,
fig. 1. (El Modena.)

This species is known from a young fish, lacking the head and ante-

rior part of the spinous dorsal. With a general resemblance to Sebastoid

forms and especially to the subgenus or genus Sebastosomus (melanops)

this specimen differs strikingly in the presence of 30 vertebrae (instead of

27) and in the larger size of the scales. The anal fin is also longer, its

rays about III, 10, the anal spines being small and graduated with feeble

interhaemals.

The problem of the relation of latitude or climate to numbers of ver-

tebrae is left a little complicated by the discovery of these Miocene gen-

era. Sebastavus might well be an ancestor of Sebastosomus (melanops)

or of Primospina (mystinus), differing mainly in the larger number of

vertebrae (30 instead of 27). But Rixator, Sebastoessus, and Sebasti-
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Nus, Miocene groups also, have 25 vertebrae, agreeing in that regard with

other groups of primitive forms, Sebastodes (paucispinis) and Rosicola

(pinniger). On the whole, it seems most likely that the group sprang

from tropical ancestry, with the usual percoid number (24) of vertebrae.

67. Rixator porteousi Jordan and Gilbert.

Plate 52.

Rixator porteousi Jordan and Gilbert, "Fossil Fishes, Lompoc," p. 33, pi. XXI, not

XXII nor XXIII. (Lompoc.)

Of this species, as I now understand it, we have but one example

(No. 300), from Lompoc. It is a large Rock Cod with elongate body,

large head, prominent lower jaw, and small graduated anal spines. The
interneurals are large, dagger-shaped, dilated at base, formed much as

in the living genus, Sebastodes, with which Rixator further agrees in

the number (10 + 24 -)- 1 =25) of vertebrae. I am convinced that in our

original description, we were in error in assuming that the second anal

spine had been broken.

So far as our material shows, the genus Rixator is very close to the

typical section of Sebastodes, perhaps not to be separated from it. Its

spines are rather stronger, and the interneurals less dilated than in Sebas-

todes PAUCISPINIS of the California Coast. The details of the cranium,

so important in these fishes, cannot be made out, and the size of the scales

is uncertain. It is probable that the Sebastine fishes originated in the

North Pacific, perhaps in California, as extremes of the series, Sebas-

todes, Sebastomus, Sebastichthys are wanting in the waters of Japan,

where the group is largely represented.

68. Sebastoessus apostates Jordan.

Plates 14(a), 53.

Sebastoessus apostates Jordan, "Genera of Fishes," 4, 571.

The genus Sebastoessus is allied to the living genus Sebastodes

Gill (S. PAUCISPINIS Ayres), having the same elongate form, the back not

arched, and low number of vertebrae (24 besides the small one at base of

the hypural). It has, also, in common with all of the Sebastin.e, thirteen

dorsal spines, as well as three in the anal. In Sebastoessus the anal

spines are small, with the second interhaemal scarcely enlarged. The char-

acters of the head can not be ascertained, but it is probably similar in form

to that of Sebastodes, long and low, with large mouth and projecting

lower jaw. Sebastoessus differs most strikingly from Sebastodes and

Rixator in the very slender interneurals and in the shorter interhsemals

of the soft anal.
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In Sebastodes the interneurals of the first dorsal are all greatly

dilated behind, as long as the strong, straight neurals, the anterior widest,

a third as wide as long ; the first three coalescent. The interhaemals of

the second dorsal are all dilated or dagger-shaped, growing smaller back-

ward. The interhaemals are long, slender, and straight. In Sebastoessus

all the interneurals are slender and sharp, shorter than in Sebastodes.

In Sebastodes the two divisions of the hypural are narrower, with a

wider space between, this two-thirds the breadth of either half.

The type of the species (No. 368), already briefly noticed under the

name of Sebastoessus apostates, is a well preserved example, the head

as usual crushed, the total length 18 inches. Head 3^2 in length to base

of caudal ; depth at front of anal 4% ; body elongate, the back not at all

arched. Dorsal rays XIII, 5 +, the highest (fourth) spine 1% in depth

of body; the soft rays about 2; the spines all rather slender and not very

high.

Interneurals moderate, subequal, separate, very slender throughout,

without dilatation behind or at base. Anal rays about III, 8; the number

of soft rays not quite certain ; interhaemals moderate, except the elongate

second which is ZYq in head ; that is slender and smaller than in Sebasti-

Nus, about as in Sebastodes and Rixator. Second anal spine relatively

small, 1% in depth of body, slender, slightly curved, a little longer than

third spine and scarcely longer than the soft rays, which are 2 in depth of

body. Insertion of anal scarcely behind that of soft dorsal (last rays of

dorsal and anal obliterated in the type example). Pectoral broad, with at

least 16 rays ; ventral obliterated. Head shown in outline only, apparently

rather long and low. Vertebrae 24+1, mesially longer than deep, the

last one broadly fan-shaped, divided ; caudal subtruncate, slightly concave,

ly^ in depth of body. Interneurals and interhaemals subequal, not dagger-

shaped and not extending halfway to backbone. No certain traces of

scales.

The species is more slender in form than Rixator porteousi. From

the latter it dift'ers, among other features, in the forward insertion of the

anal fin, which, as usual in these fishes, is nearly opposite front of soft

dorsal. In Rixator porteousi it is under the middle of the latter fin. The

fin spines are essentially as in Rixator, the second anal spine and its inter-

haemals not specially enlarged in either genus. The suggestion made in

the original description of R. porteousi that the second anal spine had

been broken is doubtless an error. The two specimens, with the very long

anal spine (246.243), regarded as the young of that species, are certainly

diflFerent from R. porteousi, having, as in Sebastoessus apostates and

Sebastinus inezi.e, the interneurals all sharp and slender without trace

of dilatation. In fact, there are in the diatom beds apparently three distinct
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genera or subgenera all closely allied to Sebastodes proper. These may
be distinguished as follows

:

0. Interneurals all broad and dilated behind, especially at base ; ana! fin inserted

under middle of soft dorsal ; second anal spine not enlarged.

b. Interneurals narrower than in Sebastodes. Rixator.

aa. Interneurals all slender and sharp, not at all dilated.

c. Second anal spine scarcely enlarged ; insertion of anal fin nearly under front

of soft dorsal; second interhaemal moderate. Sebastoessus.

cc. Second anal spine greatly enlarged ; its insertion more or less behind that

of soft dorsal ; second interhaemal bone extremely long and strong.

Sebastinus.

We find the interneurals broad and dilated in Sebastomus constel-

LATUS, in Sebastosomus mystinus, in Pteropodus vexillaris and P.

CHRYSOMELAS as well as in Sebastodes paucispinis and S. goodei.

69. Sebastinus ineziae (Jordan and Gilbert).

Plate 54.

Rixator inezi^ Jordan and Gilbert, "Fossil Fishes, Lompoc," p. 34, pis. XXII,

XXIII, figs. 1, 2. (Lompoc.)

Sebastinus inezi^ Jordan, "Genera of Fishes," 4, 571, 1920.

The genus Sebastinus differs from Rixator (type R. porteousi)

in the sharp and slender interneurals and in the great development of the

second anal spine, which is about equal in length to the depth of the body

above it. The type of this is species (145-B), figured on plate XXIII

of our "Fossil Fishes of Lompoc." It is probable that No. 246, figured on

the same plate, belongs to the same species, as also 243, figured on plate

XXII. That these forms are not the young of R. porteousi, as at first

supposed, is plain from the fact that the type of Sebastoessus apostates,

a large fish, as large as Rixator porteousi, retains the slender interneu-

rals, characteristic of this small fish, which is the type of the genus

Sebastinus.

The very strong second anal spine and its interhaemal appear also in

the section or genus Sebastomus (rosaceus, constellatus, etc.), but in

this group there are 27 vertebras, and the interneurals are all dilated.

In our restoration of Sebastinus inezi.^, the pectoral and ventrals

are assumed to be about as in the related species, Sebastodes goodei of

California, being probably the nearest living form. It is drawn from the

type 145-B, which differs from the other two specimens figured, in the

apparently more forward insertion of the enlarged second anal spine,

which is under the front of the soft dorsal, instead of near the middle

of the latter fin. But in both cases it^is under the 14th vertebra (11th from

the last), and the apparent difference in position may be due to distor-

tion.
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Another specimen since received from Lompoc (No. 542) is 17

inches long, in fair preservation. Head 2% in length, depth 4; dorsal

rays about XIII, 14; anal rays III, 10. Vertebrae 10+15 = 25; form

of Sebastinus iNEZi^ii:. Head long and low, lower jaw projecting, the

mandible half length of head. Vertebrae moderate, deeply 3-grooved

;

neurals rather short ; ribs slender, moderate ; anterior interneurals slender,

with very slight trace of dilatation at base; posterior interneurals short,

very slender, two to each pair of neurals ; second anal spine strong but

broken, anal inserted opposite front of short dorsal; second interhaemal

very strong, curved, two-thirds depth of body; third interhaemal rather

strong, other interhaemals small, close-set. Dorsal spines partly broken,

rather slender, not elevated; pectoral long and broad, with 21 rays, two-

thirds length of head ; ventrals mainly obliterated.

This specimen is larger than the others and shows some new features,

but it seems to belong to the same species. Its dorsal spines, about as in

No. 246, as figured by Jordan and Gilbert, are weaker than in No. 243.

It is possible that two different species are represented among our exam-

ples of Sebastinus, from Lompoc, in which case No. 542 should be placed

with No. 246. Another fine example (No. 549) has the long second anal

spine as long as its interhaemal, the third spine also high, but lower.

70. Sebastine fish, species undetermined.

No. 54 of the Lompoc collection is a broken head and front part of

the body of a large fish resembling a Sebastodes. The head itself is 6%
inches in length, long and low, with a strong and protruding jaw, which is

about two-thirds its whole length. Ten of the dorsal spines are preserved,

and ten vertebrae. The spines are strong, inserted farther forward and

closer together than in Sebastoessus or Rixator, the first in front of the

gill opening. The interneurals, as in Sebastoessus, are slender and not

dilated, the anterior neurals relatively strong, interhaemals smaller ; ribs

weak. This fish I am unable to locate, but as the spinous dorsal begins

farther forward than in Sebastodes and its relatives, it probably belongs

to a genus as yet undescribed. The interneurals indicate affinity with

Sebastoessus.

71. Rhomarchus ensiger Jordan and Gilbert.

Plate 55.

Rhomarchus ensiger Jordan and Gilbert, "Fossil Fishes S. Cal.," p. 51, pi. XXXI,
fig. 5. (El Modena.)

The two young fishes on which this species is based belong certainly

to the ScoRP.ENiD^, being near allies of Scorp.^na. From the most of

the species of that genus R. ensiger differs in the very strong spines of

both dorsal and anal. It is probable that the original number of vertebrae

was 10
-f- 14= 24, several of the anterior being lost in the type. The
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pectorals, ventrals, and soft anal, as well as the scales, have been supplied

from related species. For the head we have drawn a non-committal Scor-

p^NA, Very likely the species was, in life, ornamented with ridges and

fleshy slips, perhaps as in Scorp^na grandicornis Cuv. and Val.

Family XXVIII. HEXAGRAMMID^.

72. Achrestogrammus achrestus (Jordan and Gilbert).

Hexagrammos achrestus Jordan and Gilbert, "Fossil Fishes S. Cal.," p. 52, pi,

XXIV, fig. 2. (Lonipoc.) Jordan and Gilbert, "Fossil Fishes, Lompoc," p. 36,

pi. XIX.

The two examples of this species, both incomplete, differ from the

living species, so far as known, in the very slender and sharp interneurals,

none of which shows any basal dilatation whatever. This character

may serve to define the new genus, Achrestogrammus, the characters

of the head and tail of which are still unknown. In Achrestogrammus
ACHRESTUS, as in Hexagrammos, the dorsal fin is medially divided. In

this species the slender interneurals are, in general, as long as the neurals,

the interhsemals even longer than the hsemals. In Hexagrammos the

stout interneurals are about two-thirds the length of the neurals.

73, Zemiagrammus isistius Jordan, new genus and species.

Plates 10(a), 50.

Type No. 544, 16 inches long, about 18 when living, is a nearly perfect

example, lacking only the last vertebrae of the tail, the caudal and the

ventral fins.

Head 4%, depth 4% ; dorsal rays XIX, 25, more or less ; anal about

25
;
pectoral rays 23. Vertebrae 25 + 25 + = 50. Form of Hexagram-

mos. Head badly broken. Dorsal fin, nearly complete, continuous, the last

spines perhaps very slightly shortened, more than % height of first soft

ray, which is 1% in head; anterior spines slender, about as high as the

soft rays, a little more than half head; anal inserted under sixth soft ray

of dorsal. Vertebrae small, quadrate, deeper than long, smaller than in

A. achrestus ; ribs rather slender, straight ; neurals long, slender, straight

;

hsemals more curved ; interneurals slender, straight, not at all dilated at

base, only about half as long as the neurals; interhsemals similar, much

shorter than the haemals ; no scales preserved.

The species is well distinguished from the living forms of Hexa-

grammos, abundant from central California to Alaska, by the higher and

scarcely notched dorsal. In this respect it agrees with the Alaskan genus,

Pleurogrammus, from which it is further separated by the simple inter-

neurals, which are much more slender and not all dilated, and also rather
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longer than in Hexagrammos. The vertebrae are relatively more elon-

gate than in the living species, the number being about the same. The
interneurals in the species of Hexagrammos and Pleurogrammus ex-

amined are all winged or dilated at base, this character being most marked

under the spinous dorsal, growing weak under the last soft rays. The
genus Zemiagrammus is characterized by the short and very slender inter-

neurals and interhsemals, and by the continuous dorsal fins.

In our drawing, the head, caudal fin, scales, and lateral lines are

drawn from the living species of the California coast, Hexagrammos
suPERciLiosus (Pallas).

Family XXIX. OPHIODONTID^.

74. Ophiodon ozymandias Jordan, new specific name.

OzYMANDiAs GiLBERTi Jordan, "Fossil Fishes, Lompoc," p. 36, pi. XXIV, 1920. (Lom-
poc.) (Not of Jordan, "Fossil Fishes S. Cal," p. 44, pi. XXI, 1919.)

The segment of a large fish (No. 332), provisionally, but no doubt

incorrectly, identified by us as Ozymandias, agrees in essential respects

with the living genus, Ophiodon Girard, the Blue Cod of the shores of

California. It is without much doubt a new species in or near that genus.

Ophiodon elongatus Girard is the only living representative of the

family of Ophiodontid^, a near ally of the Hexagil\mmid^.

Family XXX. COTTID^(?).

75. Hayia daulica Jordan and Gilbert.

Hayia daulica Jordan and Gilbert, "Fossil Fishes S. Cal.," p. 55, pi. XXIII, fig. 2.

(Los Angeles Miocene shales.)

The type of this species is the crushed anterior region of a large fish,

of which the most important structures are broken or confused. There

is no trace of any of the fins, the spinous dorsal excepted. This has 7 or 8

rather strong but low spines, well spaced, and strong interneurals which

are not dilated and are as long as the strong neurals. The vertebrae are

quadrate, rather deeper than long. The bones of the jaws, the maxillaries,

one premaxillary, and part of the mandible being preserved have a mack-

erel-like look, the maxillary being about 3i/2 times in head. The rough-

ness of the bones in the opercular region suggested to us the Cottoid

genus AsPicoTTUS, but this appearance may be illusive. I can, however,

think of no genus more nearly related, but better material may show the

fish to be a mackerel, though the vertebrae seem too large for that group.

In any event it is very distinct from Eoscorpius and from all the genera

either of Cottid^ or ScombriDvE, yet known.
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Suborder GOBIOIDEA

Family XXXI. GOBIID^.

76. Aboma antiqua Jordan and Gilbert.

Plate 56:

Aboma antiqua Jordan and Gilbert, "Fossil Fishes S. Cal.," p. 36, pi. XXIX, fig. 1.

(Bairdstown.)

This little goby seems very similar to living species, and the presence

of about eight dorsal spines indicates that it should be placed in the exist-

ing genus, Aboma, represented by several species in Mexico and in Japan.

The figure must be substantially correct, although the anal fin is lost in the

type, and the head somewhat injured. In the type, the upper rays of the

caudal are longer than the lower, but this character may be fallacious.

Suborder XENOPTERYGII

Family XXXII. GOBIESOCID^(?).

77. Bulbiceps raninus Jordan.

BULBICEPS RANINUS Jordan, "Fossil Fishes S. Cal.," p. 12, pi. VI. (Soledad Pass.)

This peculiar little fish is known from two impressions in the Sole-

dad sandstone, each about two inches long. The general appearance is

that of a tadpole. The large size of the head is no doubt partly due to

pressure, but it must have been nearly as long as the rest of the body, and

at least half as deep as long. The genus was doubtfully referred to the

LiPARiD.E, but the few vertebrae, not more than 24 to 26 at the most, makes

this reference highly unlikely. It may be placed provisionally with the

GoBiESOCiD^, a group well represented in the present California fauna.

These have 24 to 26 vertebrae, but none of the living Cling-fishes has a

forked caudal, as Bulbiceps seems certainly to have.

Our plate (6, above) is a very close copy of the type as it now appears.

Suborder BLENNIOIDEA

Family XXXIII. ZAPRORID^(?).

78. Araecsteus rothi Jordan and Gilbert.

Plate 49(b).

Ar^osteus rothi Jordan and Gilbert, "Fossil Fishes, Lompoc," p. 27, pi. XIV.

(Lompoc.)

The type of this species is much damaged, the head being crushed

and the caudal region lost. The general form, with the make-up of the

dorsal fin, is precisely as in the rare fish of Vancouver Island, Zaprora
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siLENUS. We have, therefore, ventured to restore head, scales, and the

missing fins to correspond to that species. Neither the type specimen,

nor the crushed specimen (No. 11, plate XXIII, fig. 3, "Fossil Fishes S.

Cal.") shows any feature by which Ar.eosteus can be separated from

Zaprora. The relations of Zaprora are still undetermined. The genus

is most likely blennioid, related, though remotely, to Anarrhichadid^.



APPENDIX

THE DIATOMS OF THE LOMPOC BEDS.

I have sent samples of the Lompoc material for study to Dr. Albert

Mann of the Carnegie Institution at Washington. The following letter,

dated Washington, March 17, 1920, explains itself. This should be read

in connection with Dr. Mann's first letter, printed in our "Fossil Fishes of

Diatom Beds of Lompoc, California," p. 6.

Your sample from Lompoc at the Plectrites classeni lev^^l turns out to be

very interesting. It contains a much larger number of species than the other strata.

A list is given at the end of this letter. Practically all the forms are characteristic

of northern waters ; in fact, the Lompoc diatoms are, as a class, clearly brought

down from northern latitudes. There are fewer of the plankton species, Thalassio-

THRix FRAUENFELDii Grun., in this material than in the others sent by 3'ou. You

will remember it was especially abundant in the Xyne grex layer. Sponge spicules

are very abundant in this new sample. Like the other layers, the diatoms are free

from clay and other mineral detritus and show no wear from transportation ; they

also agree in being wholly, or almost wholly, pelagic forms.

I neglected to tell you that, in regard to the suggestions I made on the origin

of the Lompoc diatoms and the physical causes resulting in the slaughter of the

herring, two things should be understood: (1) My remarks were only suggestions

drawn from incomplete facts, not declarations based on conclusive evidence. With

this in mind, I shall be glad to have you make any use of my letters you choose.

(2) These ideas were derived solely from a study of the material, independent of

statements in your book or elsewhere. I have made it a rule in approaching a

problem of this sort to draw my conclusions from a study of the material alone,

and afterward to read what others have said on the subject.

In conformity with this method, I did not read your excellent book until after

I had sent you my report. I am pleased to find that my remarks agree so well with

the general view of the case presented by you and by Dr. Frank M. Anderson, rest-

ing as they do upon a much more comprehensive study of the facts.

Since writing to you I have received a report from Dr. Frank Rabak (Dept.

Agriculture) on the physical characteristics of the diatom oil, the chemical analysis

of which I have already furnished you. It is as follows

:

Color, dark green.

Odor, strong, fish-like.

Sp. Gr. at 25° C, 0.9762.

Acid value, 135.1.

Saponification val., 222.4.

Iodine value, 137.3.

Unsaponifiable, 34.9.

The above approximate analysis would show that the oil is related to certain

animal oils, since the acid value and saponification of such oils are usually high.

The saponification value of brown fish oil is 224.8; of Porpoise (jaw) oil, 254.0; of

Dolphin (jaw) oil, 290.0. The iodine value places it in a class with the fish oils,
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such as Menhaden, which has an iodin value of 139-173; of Herring oil, 135-142;

and of Sardine oil, 121-187. A high percentage of unsaponifiable matter is also

found, which is probably cholesterol.

An excellent nucleus exists in this oil for a valuable contribution to the knowl-

edge of marine or related oils.

Mr. Rabak adds : "It would appear from tlie results obtained to have little

relation to petroleum." This remark seems to me hardly significant, as, on account

of the changes through which petroleum must have passed, one would not expect a

close similarity between it and the substance from which it was derived.

I did not attempt a full study of all forms in the earlier samples you sent me,

because you stated that Mr. Porteous was engaged on that work. I have, however,

studied the Plectrites layer more carefully and have found the following species

:

AcTiNOCYCLUS EHRENBERGii Ralfs, var. intermedia Grun., frequent.

AcTiNOPTYCHUs UNDULATUS E., common.

AcTiNOPTYcnus VULGARIS Schum., very scarce.

BiDDULPHiA AURiTA Brcb., scarcc.

BiDDULPHiA WEissFLOGii Jan., scarcc.

Ch^toceros affine Laud., not frequent.

Ch^toceros sp. ?, scarce.

Cladogramma californicum E., frequent.

CoccoNEis grevillei W. S., scarce.

Cocconeis dirupta Greg., scarce.

Cocconeis oculus-cati Br., very scarce.

CosciNODiscus APicuLATUS E., common.

CosciNODiscus borealis Bail (nee E.), very common.

CosciNODiscus decipiens Grain., not frequent.

CosciNODiscus elegans Grev., scarce.

CosciNODiscus EXCENTRicus E., not frequent.

CosciNODiscus LEPTOPUS Grun., common (var. of C. lineatus E.).

CosciNODiscus LINEATUS E., common.
CosciNODiscus MARGiNATUS E., very common.

CosciNODiscus MINOR E., frequent.

CosciNODiscus PR-ETEXTUS Jan., very scarce.

CosciNODiscus suBTiLis E., scarcc.

CosciNODiscus SYMBOLOPHORUS Grun., common.

CosciNODiscus wooDWARDii Eul., very common.

DiMEREGRAMMA, new species, very scarce.

GoNiOTHEciUM ROGERSii E., very scarce.

Grammatophora lyrata Grun., var., very scarce.

Grammatophora serpentina Ralfs, very scarce.

Hemiaulus polymorphus Grun., frequent.

Hemidiscus cuneiformis Wall., frequent.

LiTHODESMiUM CALIFORNICUM Grun. (var. of L. undulatum E.), frequent.

Meliosira sulcata K., not frequent.

Meliosira clavigera Grun., scarce.

Navtcula estiva Donk., var., scarce.

Navicula, new species, scarce.

Raphoneis gemmifera E., common.
Rhizosolenia hebetata Bail., not frequent.

Stephanopyxis appendiculatus (E.) Grun., scarce.

Stephanopyxis( ?) aristata T. and Br., common.
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Stephanopyxis corona (E.) Grun., scarce.

Stephanopyxis grunowii Gr. and St., frequent.

Stephanopyxis pediastriformis Forti, frequent.

Stictodiscus californicus Grev., var., scarce.

Thalassiosira nordenskjoldii CI., frequent.

Thalassiothrix frauenfeldii Grun., common.
Thalassiothrix nitzschioides (Grun.) V. H., frequent.

Xanthiopyxis oblongus E., frequent.

Xanthiopyxis sp. frequent.

Endocysts of different varieties, bearing such names as Dicladia capreolus E.,

Periptera tetracladia E., etc.

The terms above denoting relative abundance form the following arbitrary

scale: (1) very common, (2) common, (3) frequent, (4) not frequent, (5) scarce,

(6) very scarce.

One diatom that is frequent in the Xyne grex layer does not seem to occur

in the Plectrites material

—

Asteromphalus beaumontii E. It is a strictly pelagic

species.

The Ch^toceros sp. and Xanthiopyxis sp. are not new, but I have not fixed

their identification. There are two new species, a Navicula and a Dimeregramma.
When I find time to photograph these I will name them.

On material sent later, taken from the shales about individtial fossils,

Dr. Mann, under date of October 9, 1920, gives the following notes

:

The layer containing remains of a flounder (Evesthes hooveri) can hardly

be called "diatomaceous" ; the diatoms are certainly less than 1/10 of 1%. It is a

mineral layer, chiefly calcium carbonate freely effervescing with HCl, the residue

being quartz silt, i. e., microscopic sand. Here and there is a marine sponge spicule.

It therefore seems to be bottom silt preserved in connection with the flounder. The
diatoms noted were mostly bottom forms, mixed with some plankton

:

Actinoptychus undulatus E.

COSCINODISCUS excentricus E.

C.obscurus a. S.(?)

C. woodwardii Eul.

C. CURVATULUS var. latius-striata a. S. (A doubtful var. in Schmidt's Atlas 57/34.)

C. oculus-iridis E.

C. DECRESCENS Grun.

C. MARGINATUS E.

C. APICULATUS E.

C. LINEATUS E.

C. NODULiFER A. S. (Hemiaulus polymorphus Grun.)

Hyalodiscus stelliger Bail.

Melosira sulcata K.

Thalassiothrix nitzschioipes Grun. (very common).
Raphoneis amphiceros E.

Xanthiopyxis sp. (doubtful).

The sample marked "Sebatoessus apostates" was hardly distinguishable from

the run of Lompoc material. The Thalassiothrix frauenfeldii Grun., with many
distorted individuals so common in Lompoc bed, was here plentiful; also Coscio-

NODiscus LINEATUS E., Hemidiscus cuneiformis Wall. ; Stephanopyxis appendicu-

latus E. ; and less common, Actinocyclus ehrenbergh Ralfs, Coscinodiscus robus-
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Tus Grev, C. woouvvardii Eul., C. asteromphalus E., C. convexa A. S. (Schmidt's

Atlas 60/15?), C. fulguralis Br., C. subtilis E., C. obscurus A. S., C. symbolo-

PHOKUS Grun., C. radiatus E., C. oculus-iridis E., Actinoptychus undulatus E.,

Thalassiothrix NiTZSCHioiDEs GruH., Denticula valida Grun., Raphoneis amphi-

CEROS E., Asteromphalus beaumontii E. (the var. called A. darwinii E.), Hemiau-

LUS POLYMORPHA Grun., Cladogramma californicum E., Thalassosira nordskjol-

DII Cl., DiCLADIA CAPREOLUS E. (CHyETOCEROS Sp.), DiMEREGRAMMA MINOR Greg.

(wide var.), Biddulphia separanda Jan. (in Schmidt's Atlas 141/27, which is only

a var. of B. weissflogii Jan. and is not a true Biddulphia at all).

A small sample of laminated diatom earth, marked merely "From a thin

deposit," is probably the purest diatom material you have so far sent me ; snowy

white, loosely compacted, and absolutely free from foreign matter, except an occa-

sional marine sponge-spicule. The species do not differ from those characteristic

of the bed as a whole.

The brown stony concretion, containing borings of a Pholas-like mollusk, is

not at all diatomaceous. It appears to be a slate resulting from fine argillaceous

mud. It is unaffected by boiling acids. The adjacent diatom layer has a great

preponderance of that pelagic diatom, Thalassiothrix frauenfeldii Grun., com-

mon in Lonipoc material.

In addition to the material above noted I sent also a mass of soft

rock of a deep red color, strongly laminated, the strata being very nar-

row, and containing rounded balls of the size of small peas, looking like

fish eggs. It is possible that this mass is composed of volcanic dust. As

to this, Dr. Mann observes

:

The red layer containing round white bodies like fish eggs is unlike anything

else you have submitted. The percentage of diatoms in the red matrix is very low.

It is in no sense a diatom earth. There are merely traces of broken forms common
to the adjacent diatom layers, as Coscinodiscus curvatulus Grun., C. robustus

Grev., etc.

The material seems to be argillaceous, with no calcium or other carbonates.

It does not disintegrate with HCl or HNOa. I have no idea what causes the red

color, except that it is not iron. The white spots are inclosures of diatom earth.

This disposes of the idea of anything like fish-eggs ; for, as I understand it, infiltra-

tion of mineral matter in solution may replace a closed organic structure, but not

solid particles like diatoms.

The species are few, and thereby the material contrasted with the average

Lompoc deposit, are principally Coscinodiscus subtilis E., C. symbolophorus Grun.,

and the doubtful variety of C. robustus Grev. figured in Schmidt's Atlas 62/17 from

Monterey, Gal.

The material about Diatom ceca zatima is about the usual Lompoc diatom

flora, but with a higher per cent of Thalassiothrix frauenfeldii Grun. than is

generally present.

loscioN morgani is somewhat unusual. About 60% is Thalassiothrix frau-

enfeldii ( a little above the average), but Coscinodiscus borealis Bail, a gen-

erally abundant species, is here not at all frequent, while C. woodwardii Eul., C.

oculus-iridis E., and Cladogramma californicus Grun. are strikingly plentiful,

and Hemiaulus cuneiformis Wall, that is generally rare, although well distributed

through the layers, is here in great abundance. I should add that Coscinodiscus

lineatus E. is also conspicuously plentiful.
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The EcLiPES MANNii layer is still more contrasting. I give the following sp.

observed, and will mark with an asterisk (*)some that I either have not come
across in other samples or else are excessively rare in them.

AcTiNOPTYCHUS BiFRONs* Br. (probably a var. of A. stella A. S.)

a. undulatus e.

asteromphalus darwinii e.

Arachnoidiscus ornatus* E.

AuLACODiscus DECORUs* Grev. (var. A. stoschii Jan.).

BiDDULPHiA LONGisPiNA* A. Grun.

B. TUOMEYii Bail.

Cladogramma californicum Grun.

CoccoNEis dirupta Greg.

C. GREViLLEi W. S. Grun.

COSCINODISCUS APICULATUS E.

C. BOREALIS Bail.

C. DEVIUS* A. S.

C. ELEGANS Grev.

C. EXCENTRICUS E.

C. FULGURALIS Bf.

C. jANiscHii A. S., var. Arafurensis Jan.

C. LINEATUS E.

C. NORMANii* Grev.

C. OCULUS-IRIDIS E.

C. RADIATUS E.

C. RADiosus* Grun.

C.ROTHii (E.) Grun.

C. SUBTILIS E.

C. SYMBOLOPHORUS Grun.

C. WOODWARDII Eul.

C. sp.* in Schm. Atlas, 57/29 misnamed.

C. n. s. resembling "C. fuscus" Norm.

C. n. s. (remotely like C. excentricus E. ; occurs in other layers).

GoNiOTHEciUM ROGERSii E. (an endocyst).

Grammatophora marina K.

G. MAXIMA Grun.

Hemiaulus polymorphus Grun.

LiTHODESMIUM CALIFORNICUM Grun.

L. MiNuscuLUM* Grun.

Mastogloia (Orthoneis) splendida* (Greg.) Mann.

Melosira sulcata K.

NaVICULA LYRA* E.

Nitzschia insignis* Greg.

Pyxilla AMERICANA* (E.) Grun.

Rhabdonema japonicum T. and B.

Rhaphoneis amphiceros E.

Stephanopyxis turris (Grev.) Ralfs.

Stictodiscus californicus, var. ecostat.\* Grun.

Thalassiothrix frauenfeldii Grun.

T. nitzschioides Grun.

Trigonium americanum* (Bail) CI.

T. condecorum* (E.) CI.
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T. ARCTICUM* CI.

Xanthiopyxis umbonatus* Grev.

By glancing over the list you will see that so many are unusual in the average

run of Lompoc material that this layer is well marked from the others. Is it adja-

cent to some of the other layers of which you have sent samples?

As suggested, this comes from a different level, the diatomic rocks

much heavier, being subjected to much greater pressure, although with-

out extraneous or inorganic matter. '"There is a hint of this," Dr. Mann
observes, "in the more broken condition of the diatoms about Ioscion

MORGANI and ECLIPES MAN Nil."

Dr. Mann continues

:

To give a complete list, other than those contained in former letters, would

require a careful reexamination of all the specimens sent. You will recall that

when I examined these I stated that an authentic list of all the Lompoc diatoms

was beyond the time at my disposal and that the lists were indicative only of the

prevalent species in each gathering. I understand Mr. G. Dallas Hanna is attempt-

ing a thorough study of the Lompoc bed, which, if he is successful, will take him

several months to accomplish. I believe this great deposit ought to have such atten-

tion and would amply repay the labor. But as a lone diatomist, vainly trying to

cover the earth, I dare not just now go further than I have gone.

I am indebted to Mr. Edward J. Porteous for the accompanying plates

showing species of diatoms and Radiolaria.

In a paper entitled "The Diatomaceous Earth of Lompoc, Santa

Barbara County, California"' {Geological Magazine, 58, 271-277, June,

1920), Sir Nicholas Yermolofif gives a list of the diatoms obtained by him

from a slab containing Xyne grex, sent by Mr. Arthur H. Krieger to the

British Museum through Mr. J. L. Bosqui.

This list contains 85 species, of which only 21 are included under

the same name in the lists of Dr. Mann. The latter contain 90 names,

which would appear to be only a small fraction of the diatom wealth of

Lompoc. Aluch of this apparent discrepancy seems to arise from differ-

ences in nomenclature.

YermolofT observes

:

The genera, Dictyocha, Eugdia, Coscinodiscus, and Th.\lassionerna (Tha-

LASsiOTHRix) dominate and give to the deposit its characteristic facies. It has un-

doubtedly a more northern facies than, say, the deposit from Los Angeles, which

contains many more southern forms. The abundance of the Dictyocha and Eugdia

(Hemidiscus) is indeed the most remarkable feature in the Lompoc deposit.



LIST OF ILLUSTRATIONS
PLATE

1. Diatom Beds, Sierra Santa Ynez, Lompoc. (Photo, E. B. Starr.)

2. Cuttings in Diatom Beds, Lompoc. (Photo, E. B. Starr.)

3. (o) Beltion peronides Jordan ; type No. 52, Lompoc.

(b) AuxiDES DAssoN Jordan; types Nos. 66 and 67, El Modena.

4. (o) Xestias iratus Jordan ; type No. 222, Lompoc.

(b) DiATOMCECA ZATiMA Jordan and Gilbert; type No. 600, Lompoc.

5. (a) Shoulder girdle of Lampris regius Bonnaterre.

(b) Atkinsonella strigilis Jordan; No. 51A, Lompoc.

6. (o) Thyrsocles velox (Jordan) ; No. 153, Lompoc.

(b) Aristoscion eprepes Jordan; type No. 522, Lompoc.

7. Seriola sanct^-barbar/E Jordan ; type No. 62, Lompoc.

8. (o) losciON morgani Jordan ; type No. 541, Lompoc.

(b) QuisQUE GiLBERTi Jordan; type No. 18, El Modena.

(c) Trossulus exoletus Jordan; type No. 548, Lompoc.

9. (a) Auxides bruntoni Jordan; type No. 68, El Modena.

(b) Deprandus lestes Jordan and Gilbert; No. 571, Alhambra.

(c) EcLiPES extensus Jordan; type No. 716, Alhambra.

(d) Deprandus species, Alhambra.

10. (a) Zemiagtjammus isistius Jordan; type No. 544, Lompoc.

(b) Lestichthys porteousi Jordan; type No. 220, Lompoc.

11. Evesthes hooveri Jordan; No. 53, Lompoc.

12. (a) Zelotes alhambr.e Jordan; type No. 236, Alhambra.

(b) EcLiPEs MANNi Jordan; type No. 543, Lompoc.

13. Skull, supposed to belong to Ozymandias gilberti Jordan ; No. 332, Lompoc.

14. (a) Sebastoisssus apostates Jordan; type No. 368, Lompoc.

(b) Qu^sita fragilis Jordan; type No. 110, San Pedro Hills.

RESTORATIONS.

15. Ganolytes cameo Jordan.

16. Ganoessus clepsydra Jordan.

17. (a) Ectasis proriger Jordan and Gilbert.

(b) Rogenio solitudinis Jordan.

18. Xyne grex Jordan and Gilbert.

19. Xyrinius elmoden^ (Jordan and Gilbert).

20. (a) RoGENiTES bowersi (Jordan).

(b) QuisQUE GILBERTI Jordan.

21. (o) Lygisma tenax Jordan and Gilbert.

(&) FoRFEX hypuralis Jordan.

22. (a) QuvESiTA quisquilia Jordan and Gilbert.

(b) Lestichthys porteousi Jordan.

23. (o) AzALOis ANGELENSis Jordan and Gilbert,

(fe) Qu^siTA FRAGILIS Jordan and Gilbert.

24. (o) Beltion peronides Jordan.

(b) Smithites elegans Jordan and Gilbert.

25. (o) Rogenio vanclevei Jordan.

(&) Aboma antiqua Jordan and Gilbert.
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26. (a) Zelotes alhambr^ Jordan.

(b) Zelosis hadleyi (Jordan and Gilbert).

27. (a) ScoMBERESSUS AcuTiLLUS (Jordan and Gilbert).

(b) Alisea grandis Jordan and Gilbert.

28. (a) Trossulus exoletus Jordan.

(b) Syngnathus avus Jordan and Gilbert.

29. Zanteclites hubbsi Jordan and Gilbert.

30. (o) Arnoldina iniistia Jordan and Gilbert.

(b) Deprandus lestes Jordan and Gilbert.

31. (a) Eclipes manni Jordan.

(b) Eclipes veternus Jordan and Gilbert.

32. DiATOMQiCA ZATiMA Jordan and Gilbert.

33. Zororhombus veliger Jordan.

34. Evesthes jordani Gilbert.

35. Evesthes hooveri Jordan.

36. (a) Au.xides dasson Jordan.

(b) TriYRSOCLEs kriegeri (Jordan and Gilbert).

37. Turio wilburi Jordan and Gilbert.

38. (a) Zaphleges longurio Jordan.

(b) OcYSTiAs sagitta Jordan.

39. TuNiTA octavia Jordan and Gilbert.

40. Seriola sanct^-barbar^ Jordan.

41. (o) Atkinsonella strigilis Jordan.

(b) LoMPOCHiTES HOPKiNSi Jordan.

42. Eritima evides Jordan and Gilbert.

43. Emmach.?-:re rhomalea Jordan.

44. Rhythmias starrii Jordan and Gilbert.

45. Plectrites classeni Jordan.

46. Neom.enis HAGARi (Jordan and Gilbert).

47. LoMpoQuiA retropes Jordan and Gilbert.

48. Aristoscion eprepes Jordan.

49. (a) losciON MORGANi Jordan.

(b) ArvEOsteus rothi Jordan and Gilbert.

50. Zemiagrammus isistius Jordan.

51. Sebast.wus vertebralis Jordan and Gilbert.

52. Rixator porteousi Jordan and Gilbert.

53. Sebastoessus apostates Jordan.

54. Sebastinus inezi^ (Jordan).

55. Rhomarchus ensiger Jordan and Gilbert.

56. Diatoms (photographs and identifications by E. J. Porteous) :

(o) COSCINODISCUS borealis.

(b) ACTINOCYCLUS EHRENBERGI.

(c) Arachnoidiscus ornatus.

(d) Actinoptychus undulatus.

(e) Stephanopyxis corona.

57. Radiolarians (photograph by E. J. Porteous. Left to right:

(a) Periphania decora. (e) Stylosphcera coronata.

(b) PoDocYRTis centriscus. (/) Sperigosphcera pachystyla.

(c) Eucyrtidium elegans. (g) Podocyrtis mitrella.

(d) EuCiTJTIDIUM SIPHO.
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Dialuni Bt'ds. Sierra Sania Vikz, Luinpuc.
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(a) XiiSTiAs iRATis Jordan; t\i)c Xo. 222. Lompoc.

(,/)) DiATOMUXA ZATiMA Jordan and Gilbcri ; Xo. OUl). Lompoc.
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(a) Shoulder yirdlc of Lampkis rkiwI'S HonnaU-rre.
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4 ; If ' ^

((?) AuxiiiES BRUNTOxi Jordan; type Xo. 68, El Mcxk'na.

{[}) Deprandus lestes Jordan and Gilbert : Xo. 371. Alhambra.

(c) EcLiPES EXTENSUS Jordan; type No. 710, Alhaml)ra.

(d) Depkandus species. Alhambra.
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EVESTHES HOOVERi Jordan ; No. 53, Lompoc.
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Skull. su|)piisc(l to holony to Ozv.MANDiAS (iiLBERTi Jordaii ; Xo. 332, Lompi
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ZoRORHOMBus VELiGER Jordan.
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(rt) COSCINOIIISCUS miKKALlS. (b) AcTINOCVCLUS KHRENBKRGI.

(() Arachnoidiscls ORNATUS.

(d) ACTINOPTVCHUS UNDULATUS. (r) Stephanopyxis corona.
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^ 4'- J^>:

(a) PeRM'HAMA DKCdKA.

( /'

)

PoilOCVKTIS CENTKISCUS.

((•) ErCVRTIDIUM KLEGANS.

(r/) EUCVRTIDIUM SIPHO.

iC) StVLCSPH(]iRA CORONATA.

if) SPERIGOSPHUiRA PACHVSiVLA.
(.; ) PODOCVRTIS MITRKLLA.

[End i.f Vol. 1.]

Issued August, 1921.
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